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WARNING

HIGH VOLTAGE is used in this equipment.  DEATH ON CONTACT or severe injury may
resu l t  i f  pe rsonne l  fa i l  t o  observe  sa fe ty  p recau t ions .

Do not be misled by the term LOW VOLTAGE.  Low voltage can cause serious injury or
dea th .

Tes t  p rocedures  requ i r ing  the  opera to r  o r  ma in tenance  personne l  to  inves t iga te
equipment or  restore casual t ies wi th inter locks disconnected or covers removed may
resul t  in DEATH ON CONTACT i f  personnel  fa i l  to observe safety precaut ions.

Voltages in switches and circuit breaker panels may result in DEATH ON CONTACT if
pe rsonne l  fa i l  t o  observe  sa fe ty  p recau t ions .

Failure to ground the section or equipment may result in DEATH ON CONTACT if person-
ne l  fa i l  t o  observe  sa fe ty  p rocedures .

For  Ar t i f i c ia l  Resp i ra t ion  re fe r  to  FM 21-11 .

to 59°C).

WARNING

Dry  c lean ing  so lven t ,  P -D-680 ,  used  to  c lean  par ts  i s  po ten t ia l l y  dangerous  to
personnel  and property.  Avoid repeated and prolonged skin contact .  Wear solvent-
impermeable gloves and eye/face protect ive equipment when using solvent.  Do not use
f l a m e  o r  e x c e s s i v e  h e a t .  F l a s h  p o i n t  o f  s o l v e n t  i s  1 0 0 °  F  t o  1 3 8 ° F  ( 3 8 ° C

WARNING

Rotat ing and spinning equipment may snag loose clothing, hair  or  jewelry resul t ing
in SEVERE PERSONNEL INJURY.

WARNING

Attempting to move overweight or top heavy equipment that is unsecured may resul t  in
SEVERE PERSONNEL INJURY.  Always have sufficient personnel and equipment to accom-
p l i s h  t h e  t a s k .

a/(b blank)
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CHAPTER 1

RECTIFIER II SECTION

Section I INTRODUCTION

1-1 . GENERAL INFORMATION.

1-1 .1  Scope . This manual contains operat ing and maintenance instruct ions for the
ADC-TSS-09, Rect i f ier  I I  Sect ion, Topographic Support  System (TSS).  The purpose of
the  Rec t i f i e r  I I  Sec t ion  i s  to  p rov ide  g round  coord ina tes ,  e leva t ion ,  and  d imens ions
for aer ia l  photographs. The tra i ler  chassis is covered in TM 5-2330-305-14, Opera-
tor,  Organizat ional ,  Direct  Support  and General  Support  Maintenance Manual,  Topo-
graph ic  Suppor t  Sys tem,  Chass is ,  Semi t ra i le r ,  ISO Conta iner  T ranspor te r .  Repa i r
par ts  and  spec ia l  too ls  a re  l i s ted  in  TM 5-6675-320-24P,  Organ iza t iona l ,  D i rec t
Support ,  and General  Support  Maintenance Repair  Parts and Special  Tools List ,  Rect i -
f i e r  I I  Sec t ion ,  Topograph ic  Suppor t  Sys tem.   Lubr i ca t ion  ins t ruc t ions  a re  con ta ined
in  LO 5-6675-320-12 ,  Lubr i ca t ion  Order ,  Rec t i f i e r  I I  Sec t ion ,  Topograph ic  Suppor t
Sys tem.   A l l  au thor i zed  equ ipment ,  supp l ies ,  and  the i r  l oca t ions  fo r  t ranspor t  a re
shown in Locat ion and Descr ipt ion of  Major Components of  th is manual .

1-1.2 Purpose of  Equipment. T o  p r o v i d e  a  t r a n s p o r t a b l e  f a c i l i t y  f o r  e d i t i n g  a n d
anno ta t ing  pho tograph ic  p r in ts ;  p rov id ing  g round  coord ina tes ,  e leva t ion ,  and
d imens ions  f rom aer ia l  pho tographs ;  exerc is ing  qua l i t y  con t ro l  over  Rec t i f i e r  I ;  and
safeguarding topographic data.

1-1.3 Maintenance Forms and Records. Department of the Army forms and procedure:
used for equipment maintenance will be those prescribed by DA Pam 738-750, The Army
Maintenance Management System (TAMMS).

1-1.4 Reporting Equipment Improvements (EIR’s). If the Rectifier II Section needs
improvement, let us know.  Send us an EIR.  You, the user, are the only one who can
tell us what you do not l ike about your equipment.  Let us know why you do not l ike
the design or performance.  Put i t  on an SF 368 (Qual i ty Def ic iency Report) .  Mai l
it to us at:  U.S. Army Troop Support Command, ATTN: AMSTR-QX, 4300 Goodfellow Blvd.
St Louis,  MO 63120-1798. We wi l l  send you a reply.

1-1.5 Destruct ion of  Mater ia l  to Prevent Enemy Use. For  in fo rmat ion  on  des t ruc t ion
of mater ia l  to prevent enemy use, refer to TM 750-244-3, Procedures for Destruct ion
of Equipment to Prevent Enemy Use.

1 -1 .6  Prepara t ion  fo r  S to rage  o r  Sh ipment .

a. Perform your preparat ion for  movement procedures.

b .  For  admin is t ra t i ve  s to rage  o f  equ ipment ,  re fe r  to  TM 740-90-1 .

c .  The  chap te rs  o f  th i s  manua l  desc r ibe  spec ia l  sh ipp ing  ins t ruc t ions
for major components located in the sect ion.

d.  In the event th is equipment must be removed from the sect ion for repair  or
rep lacement ,  con tac t  your  ba t ta l i on  fo r  pack ing  and  sh ipp ing  ins t ruc t ions .
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1-2. EQUIPMENT DESCRIPTION.

1-2 .1  Equ ipment  Charac te r i s t i cs ,  Capab i l i t i es ,  and  Fea tu res .

a . A i r  and  sea  t ranspor tab le .

b .  T ranspor tab le  c ross -coun t ry  capab i l i t y  when  moun ted  on  t ra i l e r  chass is .

c . C o n t r o l l e d  i n t e r n a l  e n v i r o n m e n t .

1 -2 .2 Spec ia l  Cons idera t ions .

a .  S i te  mus t  permi t  sec t ion  to  be  leve led  w i th in  ±2° ,  be  we l l  d ra ined ,  and
provide adequate overhead concealment.  Wooded areas and other obstacles must not
impede movement of  t ransporters.

b .  D i s p e r s a l  o f  t o p o g r a p h i c  s e c t i o n s  i s  l i m i t e d  t o  t h e  l e n g t h  o f  e l e c t r i c  p o w e r
t ransmiss ion  cab le  ava i lab le  fo r  un i t  genera to rs .

c .  Dur ing  s i te  se lec t ion ,  avo id  overhead  power  t ransmiss ion  l i nes  to  p reven t
danger  f rom e lec t r i c  shock  o r  e lec t romagnet i c  in te r fe rence .

d .  Power  i s  no rma l l y  supp l ied  by  60  kW genera to rs .  Commerc ia l  e lec t r i c  power
shou ld  be  used  i f  i t  i s  compat ib le  and  ava i lab le .

e . C r o s s - c o u n t r y  c a p a b i l i t y  o f  s e c t i o n s  a n d  t r a n s p o r t e r s  i s  l i m i t e d .  R e l o c a t i o n
should be accompl ished over hard-surfaced,  a l l -weather roads whenever possib le.
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1-2 .3 Locat ion and Descr ipt ion of  Major Components.

a . Roads ide  ex te r io r .

VAN BODY LOCK. Locks van body to trailer chassis.

AIR CONDITIONERS/HEATERS. Two a i r  cond i t i oner /hea te r  un i t s  fo r  in te rna l  env i ronmen-
t a l  c o n t r o l .

LIFTING/TIEDOWN EYES. At tachment  po in t  fo r  l i f t i ng  o r  t y ing  down van  body .

AIR CONDITIONER/HEATER CONDENSER COVERS. Covers  a i r  cond i t i oner /hea te r  condenser  to
p reven t  wa te r /a i r  en te r ing  a i r  cond i t i oner /hea te r  un i t  when  in  t ranspor t  o r  s to rage .

AIR VENT COVER. Covers air vent opening.

RETRACTABLE STEPS. Provide access to roof .

EXHAUST FAN COVER. Covers exhaust fan opening.

LEVEL INDICATORS. Ind ica te  van  body  inc l ina t ion .

FOLDING LADDER. Allows access to air conditioners and top of van.
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b .  C u r b s i d e  E x t e r i o r .

CARGO DOOR. Access for  equipment removal / instal lat ion.

PERSONNEL DOORS. Doors are 26.75 in. (67.9 cm) wide by 70.5 in. (178.8 cm) high.

PERSONNEL DOORWAYS. Doorways are 30.75 in. (78.1 cm) wide by 78.5 in. (199.4 cm)
h i g h .

LABEL PLATES. Provide weight/moment data.

POWER CABLE.  Power  cab le  i s  in  50  f t  (15 .2  m)  sec t ions .  (S to red  in  t ra i le r  chass is
s to rage  box . )

CONNECTION BOX. Contains terminals for ground cable, power cables, and telephone
l i n e s .

LADDER ATTACHMENT EYES. Attachment points for boarding ladders.

BOARDING LADDERS AND HANDRAILS. Provide access to section.
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c . I n t e r i o r .

PERSONNEL DOOR. Weatherproof,  f i t ted with blackout switch.

BLACKOUT SWITCH. Turns cei l ing l ights of f  when act ivated.

CARGO DOOR. Access for  equipment instal lat ion/removal .

MAGNIFIER LAMP.  Prov ides  i l l umina t ion  and  magn i f i ca t ion  fo r  l i gh t  tab le  work
s t a t i o n .

FLUORESCENT CEILING LAMP. White, two-level (high/low) overhead light.

EXHAUST FAN. Provides vent i lat ion. F i t ted  w i th  l i gh tp roo f  louvers  and  weatherp roo f
cove r .

PAPER TRIMMER. Storage for transport.

CORKBOARD. Vertical display board.

WALL STORAGE CABINET. Storage.

DESK. Work area.

BLACKOUT DOME LIGHT. Red- lensed, whi te- lensed 12 V ac l ight  actuated when blackout
switch operates,  or  f rom external  power.

X-Y PLOTTER. Storage for t ransport .

SECURITY FILING CABINET. S t o r a g e  o f  c l a s s i f i e d  m a t e r i a l .

AIR CONDITIONERS/HEATERS. I n t e r n a l  e n v i r o n m e n t a l  c o n t r o l .

EMERGENCY LIGHTS. Ba t te ry -powered  l i gh t ing  ac tua ted  by  power  fa i l u re .

AIR VENT. Permits f i l tered make-up air  to enter van body.

FIRE EXTINGUISHER. Dry chemical  f i re ext inguisher.

BLACKOUT CURTAIN. L igh tp roo f  cover  fo r  pe rsonne l  door .

SUPPLY CABINET. Storage.

CIRCUIT BREAKER PANEL. C i rcu i t  b reakers  w i th  phase  tes t  i nd ica to r .

SAFETY SWITCH. Main power safety disconnect switch.

GROUND ROD. Electr ical  ground for  sect ion.

RIFLE RACK. Weapon storage.

PORTABLE FILM VIEWER. Used to  v iew aer ia l  f i lm .

MAP AND PLAN SECURITY CABINET. Classified map stowage.
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CHAIR. Used at  desk work stat ion.

MAP AND PLAN FILING CABINET. Storage for  maps/topographic products.

FILING CABINET. Storage

TIEDOWNS. Stored in storage cabinet when not in use.

TOOL KITS.

VACUUM CLEANER. Cleaning equipment.

APPS. Sto rage  fo r  t ranspor t .

DRAFTING CHAIR. Ad jus tab le  he igh t  cha i r .

DRAFTING, SCRIBING/TRACING TABLE. I l luminated tracing board. Turns over for
d r a f t i n g  b o a r d .

TOOL BOX. Sto rage  fo r  t ranspor t .

FIRST AID KIT. L i m i t e d  f i r s t  a i d  s u p p l i e s .
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1 - 2 . 4 Equipment Data - ISO Container (Unmounted).

Dimensions

Length

Width

He igh t

Cubage

Connections

Telephones

Power

Ground

A i r  Cond i t ioner /Hea te r  (Two Un i ts )

Coo l ing

Heat ing

Power Requirements

Exhaust Fan

Ai r  Vent

Weight

Gross (Container and Chassis)

Tare (Container Only)

33.66 ft  (10.26 m)

8  f t  (2 .44  m)

8  f t  (2 .44  m)

2 0 3 8  f t3 ( 5 7 . 7  m3)

One telephone (three-
pos t )  connec t ion

13.7 kW. One 120/208 V,
t h r e e - p h a s e ,  f o u r - w i r e
connection and one 12 V
dc connect ion

Ground lug

18,000 Btu/hr (5274 W)
each

14,300 Btu/hr (4190 W)
(Max) each

208 V, 60 Hz, three-phase

289 f t3/m in  (8 .18  m3/ m i n )

289  f t3/m in  (8 .18  m3/ m i n )

26,870 lbs (12,185.55 kg)

15,430 lbs (6997.50 kg)
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1-3. TECHNICAL PRINCIPLES OF OPERATION.

1-3 .1  G e n e r a l . The operat ion of  major components located within the sect ion are
exp la ined  in  the  appropr ia te  chap te r  fo r  tha t  equ ipment .

1 -3 .2 E lec t r i ca l  Sys tem.

GROUND ROD. Used to ground section.

GROUND CABLE. Used with ground rod.

CIRCUIT BREAKER PANEL. Conta ins  vo l tage  ind ica to r ,  phase  mon i to r ,  and  c i rcu i t
b reake rs .

WALL OUTLETS. Prov ide  g rounded  ou t le ts  fo r  po r tab le  o r  p lug- in  equ ipment .

DOME LIGHTS. White- lensed, 12 V dc l ights powered from external  source.  Separately
switched and fused.

EXHAUST FAN. P l u g - i n  f a n .   S e p a r a t e l y  f u s e d .

FLUORESCENT CEILING LAMPS.  Two-level  (h igh/ low) overhead l ights wi th blackout
over r ide  sw i t ches .

EMERGENCY LIGHTS. Battery powered. Act ivated by power loss.

AIR CONDITIONER/HEATER. A i r  cond i t i oner  and  e lec t r i ca l  hea te r  powered  by  th ree-
phase, 208 V, 30 amp current.

BLACKOUT LIGHTS. Red- lensed, 12 V ac l ights actuated when blackout swi tch operates.

POWER CABLES. Power input (120/208 V ac and 12 V dc).
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1 - 3 . 3  W i r i n g  D i a g r a m .   A  fo ldou t  w i r ing  d iagram is  p rov ided  a t  the  end  o f  th i s
manual.

1 - 3 . 4  V e n t i l a t i o n  S y s t e m .

Exhaus t  fan  exhaus ts  a i r .   Rep lacement  a i r  f l ows  in to  the  sec t ion  th rough  the  a i r
v e n t  f i l t e r .   R e c i r c u l a t i n g  a i r  i s  f i l t e r e d  a s  i t  e n t e r s  t h e  a i r  c o n d i t i o n e r s / h e a t -
e rs .   F rom the  a i r  cond i t ioners /hea te rs ,  i t  f l ows  th rough  the  ce i l i ng  ven ts  and  in to
t h e  s e c t i o n .

NOTE

D e t a i l e d  d e s c r i p t i o n  o f  a i r  c o n d i t i o n e r / h e a t e r  o p e r a t i o n  i s  c o n t a i n e d  i n
TM 5-4120-367-14, Operator,  Organizat ional ,  Direct  Support ,  and General
Support  Maintenance Manual,  Air  Condit ioner,  Horizontal ,  Compact,  18,000
Btu/hr Cool ing, and TM 5-4120-367-24P, Organizat ional ,  Direct Support ,  and
General  Support  Maintenance Repair  Parts and Special  Tools List  ( Including
Depot Maintenance Repair)  for  Air  Condit ioner,  Hor izontal ,  Compact,  18,000
Btu/hr (5274W).
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Section II OPERATING INSTRUCTIONS

1-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Blackout Overr ide Switches T u r n  o f f  i l l u m i n a t i o n
when doors are opened.

A i r  Vent Permits make-up air  to
en te r  as  requ i red .

A i r  Cond i t ioner /Hea te r  Con t ro l  Un i t P e r m i t s  s e l e c t i o n  o f  a i r
cond i t i oner  o r  hea te r
mode of operation and
tempera tu re .

Phase, Frequency, and Voltage Indicator M o n i t o r s  e l e c t r i c a l
power,  phase, f requency,
and vol tage.

L e v e l  I n d i c a t o r s Used  to  leve l  sec t ion .
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1-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your after (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

1-5.1 PMCS Procedures.

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime  schedu les  tha t
determine when to perform speci f ied service tasks.

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your equipment fai ls to operate after PMCS is performed, immediately
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence regardless of  interval  designat ion.   These numbers are used for  your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h. I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the
Maintenance Al locat ion Chart  (Appendix B).   The appropr iate check or service
procedure  fo l l ows  the  spec i f i c  i t em to  be  inspec ted .

i . E q u i p m e n t  i s  n o t  r e a d y / a v a i l a b l e  i f :  c o l u m n .  T h i s  c o l u m n  i n d i c a t e s  t h e
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .
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j. List of tools and materials required for PMCS is as follows:

Item

Wire Brush
6 in. Adjustable Wrench
Flat Tip Screwdriver
Vacuum Cleaner
Cheesecloth (Item 36, Appendix E)
General Purpose Detergent (Item 3C, Appendix E)
Paint (Items 5,6, 7, Appendix E)
Paint Brushes

Quantity

1 ea
1 ea
1 ea
1 ea

ar
ar
ar
ar

Change 1 1-13
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that can be checked and serviced without disturbing oper-
ation.  Make the complete checks and services when the equipment can be
shut down.

1

lN-
TER-
VAL

B - Before W - Weekly AN - Annually
D - During (Number) - Hundreds of Hours

M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

lTEM
NO.

B/W

B

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY

I n s p e c t  E x t e r i o r .

1. Inspec t  su r faces  fo r  punc tu res ,  c racks ,  o r  open
seams tha t  cou ld  permi t  mo is tu re  to  en te r  wa l l .

2. Inspec t  fou r  leve l  i nd ica to rs  fo r  damage and  to
c h e c k  t h a t  s e c t i o n  i s  l e v e l .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Punctures,
c racks ,  o r
open seams
are pre-
sen t .

I n d i c a t o r s
are broken.
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) . Hundreds of Hours

A - After Q - Quarterly BI - Biennially

ITEM
NO.

1

IN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

Inspec t  Ex te r io r  -  Con t

WARNING

To prevent death or ser ious in-
jury,  do not handle or c lean power
cable or connectors when cable
is connected to power source.

3 . Inspect power cable assembly for dir t  or  damaged
connectors.

a . Wipe  cab le  insu la t ion  w i th  c lean ,  d ry  c lo th  to
remove  d i r t .

b .  C l e a n  c o r r o s i o n  f r o m  t e r m i n a l s .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Connector
damaged.
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

lTEM
NO.

1

lN-
TER-
VAL

B/W

B/W

B/W

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

I nspec t  Ex te r io r  -  Con t

4 .

5.

Inspec t  power  en t ry  pane l  fo r  accumula ted  d i r t ,
w a t e r ,  o r  c o r r o s i o n .

Clean power entry panel .

Inspect power entry panel to be sure any unused

6 .

receptacles are covered.

Inspec t  a i r  cond i t ioner /hea te r  d ra in  tube  to  be
sure tube is posi t ioned as shown.  Check for
breaks and cr imps in hose; check connect ions
for damage or leakage.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Miss ing
covers.
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) . Hundreds of Hours
D - During
A - 

lTEM
NO.

1

After

IN-
TER-
VAL

B/W

B/W

M - Monthly S - Semiannually
Q - Quarterly BI - Biennially

ITEM TO BE INSPECTED

PROCEDURE

7. I n s p e c t  e x h a u s t  f a n  c o v e r  a n d  a i r  v e n t  c o v e r
s u r e  t h e y  a r e  n o t  b l o c k e d  o r  c l o g g e d .  C l e a n
required.  Clean screen with vacuum cleaner as
necessary.

8 .  V isua l l y  i nspec t  g round  connec t ions  to  be  su re
ground cable is connected to terminal  lug and
ground  rod .   I f  necessary ,  c lean :

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Ground
connec-
t ions  a re
broken or
miss ing .
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

lN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours

A - After Q - Quarterly BI - Biennially

lTEM
NO.

1

VAN BODY - Cont

I nspec t  Ex te r io r  -  Con t

WARNING

a .

b .

c .

d .

e .

f .

g .

h .

9 .

a .

b .

c .

E lec t r i ca l  shock  hazard .  Power  cab le  mus t
be deenergized before serv ic ing entry panel
connec t ions .   Dea th  can  resu l t  f rom fa i lu re  to
observe  these  sa fe ty  p recau t ions .

Turn  power  o f f  to  power  cab le .  D isconnec t
from power source.

Disconnect  ground lug f rom ground rod.

Clean lug, ground cable end, and rod with
w i re  b rush .

Reconnect  ground cable lug to rod.

Disconnect ground cable end from entry panel.

Clean terminal  and ground cable end with
w i re  b rush .

Reconnect ground cable end to entry panel .

Reconnect power cable to power source.
Turn power on.

Inspec t  board ing  ladders  fo r :

Secure at tachment of  handrai ls.

Steps not broken.

Lock ing  p ins  in  p lace .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Steps are
broken or
w i l l  n o t
l o c k  i n
p lace .
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES—Cont.

B—Before W—Weekly AN—Annually (Number) - Hundreds of Hours
D—During M—Monthly S –Semiannually
A—After Q —Quarterly BI —Biennially

ITEM
NO.

1

2

lN-
TER-
VAL

B/D/A

Q

W

Q

B/D

W

W

D

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

Inspect Exterior - Cont

10.

11.

11.1

12.

NOTE
When mounted on trailer chassis, perform the following steps:

Inspect front and rear van body locks to be sure locks are fully
engaged.

Inspect gaskets on personnel doors for leaks or damage.

Inspect hinges for proper placement of hinge pins.

Clean and paint blistered, pitted, or flaking areas and bare metal
spots in accordance with instructions contained in TM 43-0139,
Painting Instructions for Field Use.

Inspect Interior.

1.

2.

3.

4.

Test emergency lights by pressing test button.

Inspect power cords and cables to be sure wires are not kinked,
cut, or cracked.

Inspect plug connectors to be sure all plug connectors are tight
and firmly seated. Tighten if necessary.

Inspect for burned out light bulbs and fluorescent lamps. Replace
as required.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Lock disengaged.

Missing hinge
pins.

Emergency Iights
do not light.

Wires or cables
are cracked or cut.
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B
D
A

ITEM
NO.

2

Before W - Weekly AN - Annually (Number) - Hundreds of Hours
During M - Monthly S - Semiannually
After Q - Quarterly BI - Biennially

IN-
TER-
VAL

W

D

B/M/
A

Q

ITEM TO BE INSPECTED

PROCEDURE

I n s p e c t  I n t e r i o r  -  C o n t

5 .  I n s p e c t  w a l l s ,  c e i l i n g ,  a n d  f l o o r  f o r  h o l e s ,
open seams, or  s igns of  seepage or leaks.

6 .  Check  s to rage  cab ine ts  fo r  b roken  h inges ,
la tches ,  and  locks .

7 .  I n s p e c t  f i r e  e x t i n g u i s h e r s .  B e  s u r e  s e c u r i t y
seals are not  broken.

8 .  I n s p e c t  c i r c u i t  b r e a k e r  p a n e l .

NOTE

Inspect ion is to be conducted on a
n o t - t o - i n t e r f e r e  b a s i s  w i t h  w o r k  b e -
ing  conduc ted .   Ind iv idua l  equ ipment
w i l l  be  inspec ted  as  d i rec ted  by  the
appropr ia te  chap te r  o f  th i s  manua l .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Leaks are
presen t .

Hinge,
l a t c h ,  o r
l o c k  i s
broken.

F i r e  e x t i n -
g u i s h e r  i s
m iss ing  o r
seals are
broken.

C i r c u i t
b reaker  i s
d e f e c t i v e .
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

ITEM
NO.

2

B - Before W - Weekly AN - Annually (Number - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

TER-
VAL

Q

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

I n s p e c t  I n t e r i o r  -  C o n t

a. Set main c i rcui t  breaker to ON.

b. Set each circui t  breaker to OFF, then ON.

9 . I n s p e c t  l i g h t  t r a p s .

a. Turn  on  f l uo rescen t  lamps  (h igh  leve l ) .

b.  Close entrance doors.   Have exhaust fan and
a i r  v e n t  o p e n .   I n s p e c t  f o r  l i g h t  l e a k a g e
through vents.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

L igh t  leaks
are  p resen t .
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

2

lN-
TER-
VAL

A

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

I n s p e c t  I n t e r i o r  -  C o n t

c . P lace  l i gh t  sw i t ches  ON;  b lackou t  over r ide
switches-OFF.

d. Open door and make sure internal  l ights go
o f f .

10. I n s p e c t / c l e a n  i n t e r i o r .

WARNING

a .

b .

c .

Death or  ser ious in jury may occur i f  wet
or damp cloth is used to wipe or c lean ener-
gized equipment,  power cords,  or  cables.

CAUTION

D o  n o t  s w e e p  i n t e r i o r .  D i s l o d g e d  d i r t
o r  d u s t  w i l l  r u i n  o p t i c a l ,  e l e c t r o n i c ,
and photographic equipment and suppl ies.

Wipe  ve r t i ca l  and  hor i zon ta l  pa in ted  su r faces
wi th  c lean ing  c lo th  mo is tened  w i th  so lu t ion  o f
general  purpose detergent and f resh water unt i l
so i l  i s  removed  f rom pa in ted  su r faces .

Dry  ve r t i ca l  and  hor i zon ta l  pa in ted  su r faces
w i t h  c l e a n  c l o t h .

Vacuum in te r io r  o f  sec t ion  to  remove d i r t  and
was te .   Pay  par t i cu la r  a t ten t ion  to  work  s ta -
t i o n s .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Blackou t
system is
inoperab le .
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S
A - After

- Semiannually
Q - Quarterly BI - Biennially

ITEM
NO.

2

lN-
TER-
VAL

S

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

Inspec t  In te r io r  -  Con t

11. I n s p e c t  f i r s t  a i d  k i t .

a.

b.

c .

d .

e .

f .

g .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

R e m o v e  f i r s t  a i d  k i t  f r o m  b r a c k e t .

Remove contents.

Inspect container for  damage.

Inspect contents for  damage.  Then use checkl is t
to  inven to ry  con ten ts .

Replace damaged or missing items.

Repack k i t .

R e i n s t a l l  k i t .
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Table 1-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours

A - After Q - Quarterly BI - Biennially

ITEM
NO.

2

3

4

lN-
TER-
VAL

B/W

B

M

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

I n s p e c t  I n t e r i o r  -  C o n t

12. Inspec t  b lackou t  cu r ta ins .

a . Inspec t  b lackou t  cu r ta ins  and  va lances  fo r
tea rs ,  m iss ing  hooks ,  o r  b roken  eye le ts .

b .  Inspec t  ny lon  hook  and  p i le  tape  on  cur ta in
and  wa l l  fo r  secur i t y  o f  a t tachment .

I n s p e c t  A i r  C o n d i t i o n e r / H e a t e r .   R e f e r  t o  T M  5 - 4 1 2 0 -
367-14 for  prevent ive maintenance checks and serv ices.

Service Power Cable.

WARNING

Electr ical  shock hazard. Power cable must be de-
energ ized  be fo re  se rv i c ing .  Dea th  o r  se r ious
in ju ry  may  occur  f rom fa i lu re  to  observe  th i s
s a f e t y  p r e c a u t i o n .

1. Turn  o f f  sa fe ty  sw i tch .

2 .  D isconnec t  cab le  f rom power  en t ry  pane l .

3 .  Wrap  any  cu ts  o r  ab ras ions  in  cab le  w i th  e lec t r i ca l
i n s u l a t i o n  t a p e .

4 . Reconnect  power cable to entry panel .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Cur ta ins
damaged.
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1-6. OPERATION UNDER USUAL CONDITIONS. O p e r a t i o n  o f  t h e  R e c t i f i e r  I I  S e c t i o n
cons is ts  o f  ac t i va t ion  o f  power  a f te r  the  sec t ion  has  been  loca ted  a t  the  opera t ion
site and 12 V dc power disconnected.

1 -6 .1  Prepara t ion  fo r  Use .

a . Procedures  fo r  l eve l ing .

CAUTION

Tra i le r -mounted  sec t ion  mus t  be  on  sur face  tha t  i s  approx imate ly  leve l  to
avo id  unnecessary  s t ress  o r  tw is t i ng  o f  chass is  when  sec t ion  i s  l eve led .

NOTE

Snow or ice should be removed from under level ing foot plate before at temp-
t i n g  t o  l e v e l  s e c t i o n .

Sand, sof t  ground, or mud requires that shor ing or scrap mater ia l  be placed
under  leve l ing  foo t  p la te  to  inc rease  su r face  a rea  and  p reven t  s ink ing
i n t o  s u r f a c e .

Be sure that  a i r  suspension is def lated as indicated in TM 5-2330-305-14.

(1)  Def late ai r  suspension in accordance wi th TM 5-2330-305-14.
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( 2 )  A p p r o x i m a t e l y  l e v e l  t r a i l e r  c h a s s i s  b y  r a i s i n g  o r  l o w e r i n g  l a n d i n g
g e a r .

(3) Move handle from secured location and swing out.

(4)  Pul l  crank handle on each level ing jack al l  the way out  and engage.
There are two posi t ions when handle is engaged. Ful ly out is high speed.   Part ia l ly
out  is  low speed.

(5 )  Lower  each  leve l ing  jack  by  tu rn ing  c rank  to  r i gh t  a t  h igh  speed  un t i l
f oo t  p la te  jus t  con tac ts  g round .

(6 )  S ta t ion  personne l  to  have  a  c lea r  v iew o f  l eve l  i nd ica to rs  a t  bo th  f ron t
and  rear  o f  sec t ion .

(7)  Observe level  indicators to determine which end and s ide must be raised.
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CAUTION

Do no t  a t tempt  to  leve l  sec t ion  by  l i f t i ng  a t  d iagona l  co rners ,  o r  f rame
w i l l  b e  t w i s t e d .

NO YES

(8 )  Ra ise  low end  by  ex tend ing  bo th  leve l ing  jacks  a t  l ow end .  Use  low
speed.

( 9 )  R a i s e  l o w  s i d e  b y  e x t e n d i n g  b o t h  l e v e l i n g  j a c k s  a t  l o w  s i d e .
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NOTE

Be sure  ba l l  i s  cen te red  on  a l l  fou r  leve l  i nd ica to rs  ±2° .

(10 )  Push  leve l ing  c rank  hand les  toward  t ra i l e r  chass is ,  and  lower  c rank
hand le  to  s towed pos i t i on .

b .  P r o c e d u r e s  t o  a c t i v a t e  s e c t i o n .

(1)  Remove boarding ladders and handrai ls  f rom rear of  sect ion.
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(2)  Remove handrai ls  f rom ladders.

(3) Mount ladders at personnel doors and secure with locking pins.

(4)  Mount one handrai l  on each ladder.
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( 5 )  E n t e r  s e c t i o n  a n d  b e  s u r e  s a f e t y  s w i t c h ,  m a i n  c i r c u i t  b r e a k e r ,  a n d  a l l
e q u i p m e n t  p o w e r  s u p p l y  s w i t c h e s  a r e  o f f .

WARNING

Death or ser ious in jury may occur f rom connect ing power cable to sect ion
be fo re  g round ing .

(6)  Remove ground rod,  s l ide hammer,  and ground cable f rom sect ion.

NOTE

l  App ly  a  th in  f i lm  o f  g rease  to  th readed  ends  o f  rods  be fo re  d r i v ing  in to
ground.  This wi l l  permit  easy disassembly upon removal  f rom ground.

l  Bo t tom ground  rod  mus t  be  numbered  o r  iden t i f i ed  so  tha t  i t  w i l l  a lways
be  the  f i r s t  rod  d r i ven  in to  the  g round .

l  These instruct ions supplement TC 11-6,  Grounding Techniques.
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(7 )  Se lec t  an  a rea  as  c lose  to  power  en t ry  pane l  as  poss ib le  to  ins ta l l
ground rod. Then assemble the f i rst  ground rod and coupl ing to the sl ide hammer
rod .

Do not a l low ground rod to rotate when removing the s l ide hammer rod.
Rods must be kept screwed together to make a good electr ical  ground.

CAUTION

NOTE

Befo re  d r i v ing  g round  rod ,  be  ce r ta in  tha t  rods  meet  ins ide  coup l ing .
Be  sure  co l la r  i s  hand t igh t  aga ins t  coup l ing .

(8)  Place s l ide hammer on hammer rod end; dr ive ground rod into ground.
Remove slide hammer rod.  Attach slide hammer rod to a new section of ground
rod ,  and  repea t  p rocedure  un t i l  on ly  12  in .  (30 .5  cm)  o f  the  th i rd  rod  i s  above
ground.

(9)  Remove sl ide hammer and hammer rod and place in sect ion.

(10) Secure ground cable c lamp and ground cable to ground rod.
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WARNING

To prevent death or ser ious in jury,  do not handle or c lean  power cable or
connectors when cable is  connected to power source.

NOTE

The sec t ion  mus t  be  p roper l y  g rounded  be fo re  power  i s  connec ted .  I f  i t  i s
no t  poss ib le  to  d r i ve  the  th ree  sec t ions  o f  g round  rod  fu l l y  i n to  g round ,
the rods may each be dr iven into the ground separately and connected in
s e r i e s .   I f  i t  i s  i m p o s s i b l e  t o  d r i v e  a  g r o u n d  r o d ,  a  s u i t a b l e  a l t e r n a t i v e
ground must be found, such as a buried metal water pipe.  See TC 11-6,
Ground ing  Techn iques  fo r  add i t i ona l  i ns t ruc t ions .

(11) Connect ground cable to ground lug wi th wing nut .

CAUTION

Be sure safety switch is of f  before connect ing power cable to avoid
equipment damage.

(12)  F i rm ly  connec t  the  power  cab le  to  the  power  recep tac le .

(13 )  Turn  on  sa fe ty  sw i t ch .
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CAUTION

Do not energize sect ion i f  incorrect  phase lamp l ights.  Damage to equipment
may  resu l t .

(14) Check vol tage and f requency as fo l lows:

(a)  Push phase test  swi tch.   Observe correct  phase lamp l ights.

(b)  Turn phase switch to A.

CAUTION

Voltage must be between 110 and 120 and frequency must be at 60 ±1 Hz
on each leg before turning on main c i rcui t  breaker or  damage to equipment
may  resu l t .

(c)  Read vol tage on meter.

(d)  Read f requency on scale.

(e)  Repeat for  posi t ions B and C on phase switch.
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(15 )  Se t  ma in  c i r cu i t  b reaker  ON.

NOTE

Th is  s tep  mus t  be  accompl i shed  i f  sec t ion  i s  p laced  in  opera t ion  in  dark -
ness ,  fog ,  m is t ,  o r  under  b lackou t  cond i t i ons .

( 1 6 )  C l o s e  b l a c k o u t  c u r t a i n s ,  i f  r e q u i r e d .

( 1 7 )  T u r n  o n  c i r c u i t  b r e a k e r s  i n  f o l l o w i n g  o r d e r :

( a )  I n d i v i d u a l  l i g h t i n g .

(b )  Curbs ide  and  roads ide  a i r  cond i t i oners /hea te rs .

( c )  Curbs ide  and  roads ide  recep tac les .

( 1 8 )  C o n n e c t  t e l e p h o n e  l i n e s  t o  c o r r e s p o n d i n g  i n t e r i o r  b i n d i n g  p o s t s .

(19) Check blackout  swi tches.

(20)  P lug  in  emergency  l i gh t ing  and  tu rn  sw i tch  to  READY.
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1-6 .2  Prepara t ion  fo r  Movement .

a . Inventory equipment and suppl ies.

b .

d .

Ins ta l l  t i edowns  in  t i edown socke ts .

c.   Secure author ized equipment in proper containers or as speci f ied by appro-
p r ia te  chap te rs .

Secure straps and remove slack from tiedowns.

WARNING

Death or  ser ious in jury may occur i f  power cable is  d isconnected f rom
sect ion whi le power is  on.

e . Turn equipment switches OFF.
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f .  Turn  ma in  c i rcu i t  b reaker  OFF.

g . Turn safety switch OFF.

h.  Have power cable disconnected at  power supply end. Then disconnect power
cab le  f rom recep tac le .   Pu t  cab le  in  s to rage  box  on  t ra i l e r  chass is .

i . Turn emergency l ight  swi tch OFF.

j . Disconnect te lephone cables f rom power entry panel .

CAUTION

To prevent loss of  rod or thread damage, do not al low ground rod to
rotate and unscrew when removing the slide hammer rod.

k.  Remove ground rod with s l ide hammer,  and put ground rods, coupl ings, and
slode hammer inside sect ion.   Clean threads on each ground rod before stor ing.

l .

m.

n .

o .

p .

q .

r .

s .

NOTE

Be certa in exhaust  fan and air  vent  doors are securely c losed.

Re inspec t  sec t ion  in te r io r  fo r  l oose  equ ipment  and  c lose  a l l  ven ts .

Close sect ion.   Secure and lock al l  personnel  doors and cargo door.

NOTE

Be sure ai r  condi t ioner/heater covers are down and secured.

Remove handrai ls  f rom boarding ladders.

Remove boarding ladders and insert  handrai ls  into back of  ladders.

Secure ladders to back of  sect ion.

Fu l l y  ex tend  land ing  gear .

R e t r a c t  l e v e l i n g  j a c k s .

V isua l l y  i nspec t  sec t ion  ex te r io r  to  be  su re  a l l  equ ipment  and  covers  a re
secured.
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1 -7 . OPERATION UNDER UNUSUAL CONDITIONS.

NOTE

Damage to  con ta iner  permi t t i ng  l i gh t  leaks ,  wa te r ,  o r  d i r t  en t ry  mus t  be
temporar i l y  repa i red  us ing  ava i lab le  mate r ia l  on  hand .  Ma in tenance  person-
nel  wi l l  conduct permanent repairs;  however,  crew must maintain operat ion-
a l  c a p a b i l i t y  o f  s e c t i o n .

1 -7 .1 Operation in High Wind or Storm Conditions.

a . Re loca te  sec t ion  i f  t rees  o r  s t ruc tu res  p resen t  hazard .

b .  S e c u r e

c . Remove

SUGGESTED METHOD OF ANCHORING
THE SECTION IN HIGH WINDS

sec t ion  co rners  a t  l i f t i ng  eyes  to  deadmen o r  subs tan t ia l  ob jec ts .

a l l  l oose  ob jec ts  f rom area .

1-7.2 Operat ion in Cold Weather.

a . The operat ion of  the internal  equipment is performed within environmental ly
con t ro l led  cond i t i ons ;  however ,  i n  ex t reme co ld ,  the  ma in  power  supp ly  cab le  and
ground cable wi l l  become hard, br i t t le,  and di f f icul t  to handle.  When connect ing or
disconnect ing cables,  be careful  that  k inks and unnecessary loops wi l l  not  resul t  in
permanent damage.

b .  Make  cer ta in  tha t  connec t ions  and  cab le  recep tac les  on  the  ou ts ide  o f  the
sec t ion  a re  f ree  o f  f ros t ,  snow,  and  i ce .
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When sect ion heaters are not operat ing or when the sect ion is being trans-
por ted ,  l i qu id  consumab le  supp l ies  may  f reeze ,  b reak  the i r  con ta ine rs , then  mel t ,
and ruin equipment or documents. Store these i tems in an area to prevent equipment
and document damage.

1 -7 .3 Operat ion in Extreme Heat. The  opera t ion  o f  the  in te rna l  equ ipment  i s  per -
fo rmed w i th in  env i ronmenta l l y  con t ro l led  cond i t i ons ;  however ,  du r ing  t ranspor ta t ion
or  when  a i r  cond i t i on ing  un i t s  a re  no t  opera t ing ,  consumab le  supp l ies  may  su f fe r
reduced  she l f  l i f e ,  and  in te rna l  components  may  have  acce le ra ted  de te r io ra t ion  o f
g a s k e t s ,  s e a l s ,  o r  i n s u l a t i o n .

1 -7 .4 Operat ion in Tropical  Condi t ions. Fungi,  mi ldew, or mold wi l l  form on and in
equ ipment ,  documents ,  and  supp l ies  i f  i n te rna l  env i ronmenta l  con t ro l  equ ipment  i s
not operat ing and outside heat and humidi ty are al lowed to enter the sect ion.

1 -7 .5  Opera t ion  in  Deser t  Cond i t i ons . D u s t ,  g r i t ,  a n d  s a n d  w i l l  r u i n  s u p p l i e s ,
equipment, and documents. Extreme care must be taken to prevent dust,  gr i t ,  and
sand  f rom en te r ing  the  sec t ion . A i r  f i l t e rs  w i l l  be  changed  whenever  a i r f l ow i s
res t r i c ted  and  c lean ing  o f  sec t ion  in te r io r  mus t  be  conduc ted  more  f requen t l y
than specified by PMCS schedules.

1-7.6 Emergency Procedures. There are no speci f ic  emergency procedures for  opera-
t i o n  o f  t h e  s e c t i o n .

1-7.7 Emergency Means of  Exi t . In the event personnel  are locked in the sect ion,
the  tab  may  be  tu rned  to  the  le f t  un t i l  the  ba i l  on  the  pad lock  fa l l s  f ree .  The
door handle is now free to turn.
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Section III OPERATOR MAINTENANCE

1-8. LUBRICATION INSTRUCTIONS.

Lubr ica t ion  ins t ruc t ions  fo r  the  Rec t i f i e r  I I  Sec t ion  a re  con ta ined  in  LO 5-
667-320-12 ,  Lubr i ca t ion  Order ,  Rec t i f i e r  I I  Sec t ion ,  Topograph ic  Suppor t  Sys tem.
The intervals and man-hours speci f ied in the Lubr icat ion Order are based on normal
opera t ions . Dur ing  inac t i ve  per iods ,  l ub r i ca t ion  per iods  may  be  ex tended  w i th
adequate preservat ion.

b .  Topograph ic  equ ipment  and  a l l  op t i ca l  equ ipment  requ i re  spec ia l  ca re  in
l u b r i c a t i o n . When a  spec i f i ed  lub r i can t  i s  ca l led  fo r ,  subs t i tu t ions  a re  no t  au-
t h o r i z e d . Minimum amounts of  lubr icant are to be used and al l  excess lubr icant is
to be immediately removed. Spray  lub r i can ts  mus t  no t  be  used  in  the  v i c in i t y  o f
op t i ca l  equ ipment  un less  op t i cs  a re  comp le te ly  p ro tec ted .  No  lub r i can t  i s  to  be
app l ied  un less  a  tho rough  c lean ing  i s  conduc ted  f i r s t  to  remove  d i r t ,  dus t ,  o r  ab ra -
s i v e  m a t e r i a l .

c . Be sure that you refer to the appropr iate chapter before any equipment is
s to red  a f te r  use ,  tha t  the  tempera tu re  has  s tab i l i zed ,  and  tha t  lub r i ca t ion  requ i red
after  use is accompl ished.

1-9. TROUBLESHOOTING PROCEDURES.

a . The table l is ts the common malfunct ions which you may f ind dur ing operat ion
or  ma in tenance  o f  the  Rec t i f i e r  I I  Sec t ion ,  o r  i t s  components . You should perform
t h e  t e s t / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  ma l func t ions  tha t  may  occur ,  nor  a l l  tes t  o r
inspec t ions  and  co r rec t i ve  ac t ions . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .
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Table 1-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. NO ELECTRICAL POWER TO SECTION.

WARNING

Death  o r  se r ious  in ju ry  may  resu l t . Do  no t  per fo rm any  e lec t r i ca l  ma in te -
nance or make electr ical  connect ions or d isconnect ions at  main power recep-
tacle when power cable is  energized.

Step 1. Observe voltage and frequency for phases A, B, and C. Read 115
± 5 V , 6 0 ± 1 H z .

(a )  I f  vo l tage  and  f requency  a re  co r rec t ,  p roceed  to  s tep  2 .

(b )  I f  vo l tage  and  f requency  a re  incor rec t ,  no t i f y  power  supp ly
s u p e r v i s o r .

CAUTION

Do no t  energ ize  sec t ion  i f  vo l tage  o r  f requency  i s  no t  co r rec t .  Damage
to equipment may resul t .

Step 2. Press phase test  switch on power panel  for  A,  B,  and C.

(a )  I f  phases  A ,  B ,  and  C a re  co r rec t ,  p roceed  to  s tep  3 .

( b )  I f  i n c o r r e c t  p h a s e  l a m p  l i g h t s ,  n o t i f y  p o w e r  s u p p l y
s u p e r v i s o r .

CAUTION

Do no t  energ ize  sec t ion  i f  i ncor rec t  phase  lamp l i gh ts .  Damage to  equ ipment
may  resu l t .

Step 3. Check  sa fe ty  sw i t ch  pos i t i on .

(a )  I f  sa fe ty  sw i tch  i s  ON,  p roceed  to  s tep  4 .

(b )  I f  sa fe ty  sw i tch  i s  OFF,  tu rn  ON.
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Table 1-2. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. NO ELECTRICAL POWER TO SECTION - Cont

Step 4. Check  ma in  c i r cu i t  b reaker  pos i t i on .

( a )  I f  c i r c u i t  b r e a k e r  i s  O N ,  r e f e r  t o  d i r e c t / g e n e r a l  s u p p o r t
maintenance.

( b )  I f  c i r c u i t  b r e a k e r  i s  O F F ,  t u r n  O N .

( c )  I f  c i r c u i t  b r e a k e r  t r i p s  r e p e a t e d l y ,  n o t i f y  p o w e r  s u p p l y
superv i so r .

2. NO ELECTRICAL POWER TO EQUIPMENT.

Step 1. Check equipment power switch.

(a )  I f  power  sw i tch  i s  ON,  p roceed  to  s tep  2 .

(b )  I f  power  sw i tch  i s  OFF,  tu rn  ON.

Step 2. Check power cord.

(a )  I f  power  co rd  i s  p lugged  in ,  p roceed  to  s tep  3 .

(b )  I f  power  co rd  i s  unp lugged ,  p lug  in .

Step 3. Inspec t  c i r cu i t  b reaker  pane l  fo r  b reakers  in  OFF pos i t i on .

(a )  I f  a l l  l  c i r cu i t  b reakers  a re  ON,  re fe r  to  d i rec t /genera l
support  maintenance.

(b )  I f  any  c i r cu i t  b reakers  a re  OFF,  tu rn  ON.
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Table 1-2. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. BLACKOUT SWITCH DOES NOT OPERATE.

Step  1 .  Check  b lackou t  sw i tch  pos i t i on .

(a )  I f  sw i t ch  i s  ON,  p roceed  to  s tep  2 .

(b) I f  switch is OFF, reset switch to BLACKOUT.

Step  2 .  Check  to  see  tha t  s t r i ke r  p la te  con tac ts  ro l le r  on  m ic rosw i tch .

(a) Loosen screws and move plate up or down unt i l  microswitch
opera tes .

( b )  I f  b l a c k o u t  s w i t c h  s t i l l  f a i l s  t o  o p e r a t e ,  r e f e r  t o
o rgan iza t iona l  ma in tenance .
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1-10. MAINTENANCE PROCEDURES .

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions
f o r  t h e  R e c t i f i e r  I I  S e c t i o n . Personne l  requ i red  a re  l i s ted  on ly  i f  the  task
requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

Replace Fluorescent Lamp  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ..

Serv ice  Ven t i l a t ion  Duc ts    . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .

Replace  Blackout/Dome Light . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

INDEX

-

L
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1-10.1 Replace Fluorescent Lamp.

MOS: 81C, Cartographer

TOOLS: None

SUPPLIES: Fluorescent Lamp

WARNING

Death  o r  se r ious  in ju ry  may  occur  i f  power  i s  l e f t  on  wh i le  se rv i c ing
lamp.

a . Turn switch OFF.

b .  G e n t l y  p u l l  d i f f u s e r  f r o m  l i g h t  b r a c k e t  a n d  p l a c e  d i f f u s e r  o u t  o f  t h e
way to prevent damage.

c . Remove safety tab from lamp socket.

d .  Ro ta te  de fec t i ve  lamp un t i l  p rongs  a re  f ree  f rom s lo t  and  remove.

e . Insert  new lamp prongs into s lot  and rotate 90 degrees.

f .  R e i n s t a l l  s a f e t y  t a b  i n t o  l a m p  s o c k e t .

g . R e i n s t a l l  d i f f u s e r .

h.  Turn power ON.
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1-10.2 Serv ice  Ven t i l a t ion  Duc ts .

MOS: 81C, Cartographer

TOOLS: Vacuum Cleaner
F la t  T ip  Screwdr ive r

SUPPLIES: None

a . Cover equipment to prevent dust  f rom enter ing equipment.

b .  C lose  a l l  doors  and  cab ine ts .

c . Remove any documents or other work that may be damaged by dirt/dust.

d .  T u r n  o f f  a i r  c o n d i t i o n e r / h e a t e r .

e .

f .

g .

h .

i .

j .

k .

l .

Remove four screws from each vent i lat ion duct  def lector.

Remove al l  duct  def lectors.

Vacuum d i r t  o r  dus t  f rom de f lec to r  louvers .

Inser t  vacuum c leaner  p robe  in to  ven t i l a t ion  duc t  a t  each  de f lec to r
hole and vacuum as far  as probe wi l l  reach.

Re ins ta l l  de f lec to rs  and  secure  w i th  fou r  sc rews .

Turn  on  a i r  cond i t i oner /hea te r .

Vacuum any  d is lodged  d i r t  o r  dus t  f rom in te r io r  o f  sec t ion .

Remove covers for  operat ion.
-

-
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1-10.3 Replace Blackout/Dome Light.

MOS: 81C, Cartographer

TOOLS: None

SUPPLIES: Light (12 V)
Silicone Spray (Item 15, Appendix E)

NOTE

Blackout light and dome light are sealed units. No bulb replacement
is possible. Complete light must be replaced.

a. Push light and gasket up into opening.

b. Tilt and remove light and gasket from opening.

c. Disconnect defective light from connector.

d. Connect new light to connector.

e. Reinstall gasket in opening.

NOTE

The use of silicone spray on the gasket will help to position light.

f. Position light in gasket and push in.
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Section IV ORGANIZATIONAL MAINTENANCE

1-11 .  LUBRICATION INSTRUCTIONS.  This equipment does not require lubrication at
th is  leve l  o f  ma in tenance .

1-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE);   AND SUPPORT    EQUIPMENT.

1-12.1 Common Tools and Equipment.   For  au thor i zed  common too ls  and  equ ipmin t ,
refer to the Modified Table of Organization and Equipment (MTOE) applicable to your
u n i t .

1-12.2, Special Tools; Test, Measurement, and Diagnostic Equipment; and Support
Equipment.  Special Tools. TMDE. and Support Equipment is listed in the applicable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

1 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  fo r  th i s  equ ipment  a re  l i s ted  in  the  Repa i r
Parts and Special  Tools List ,  TM 5-6675-320-24P cover ing organizat ional  maintenance
fo r  th is  equ ipment .

1-13. SERVICE UPON RECEIPT.

NOTE

The section may be received mounted on a chassis, or as a van body for
mount ing  on  an  ava i lab le  t ranspor te r ,  o r  on  s i te . Inspec t ion  o f  the
chassis is  covered in TM 5-2330-305-14. I n s p e c t i o n  o f  t h e  a i r
condi t ioner/heater is  covered in TM 5-4120-367-14.

1-13.1  Checking Unpacked Equipment.

Inspect the equipment for  damage incurred dur ing shipment.  I f  the equipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

( 1 )  V i s u a l l y  i n s p e c t  t h e  s e c t i o n  e x t e r i o r  s t a r t i n g  a t  t h e  r e a r  t o  c o v e r
rear ,  cu rbs ide ,  roads ide ,  f ron t ,  top ,  and  bo t tom. Inspect for damage, tears,  breaks
or  co r ros ion .

(2 )  En te r  sec t ion  and  inspec t  fo r  b roken  equ ipment ,  too l  boxes ,  cha i rs ,  o r
equipment loose and not secured.

(3 )  C lose  doors  and  ven ts  to  de te rmine  i f  l i gh t  l eaks  ex is t .

(4 )  Inspec t  doors  fo r  damage,  to rn  o r  ro t ted  sea ls ,  and  t igh tness  o f  c losure .

(5 )  Inspec t  in te r io r  fo r  ev idence  o f  wa te r  damage,  fung i ,  m i ldew or
c o r r o s i o n .

(6) Report damage or discrepancies in accordance with AR 735-11 and AR 735-
11-2.
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b.  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  sh ipment  i s  comple te .
Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam 738-750.

( 1 )  I n v e n t o r y  s e c t i o n s  a g a i n s t  C o m p o n e n t s  o f  E n d  I t e m  a n d  B a s i c  I s s u e  I t e m s
L i s t s  ( A p p e n d i x ) .

(2)  Inventory expendable suppl ies contained in sect ion as shown in Appendix E.

( 3 )  C o n d u c t  o p e r a t i o n a l  c h e c k s  o n  e q u i p m e n t  i n  a c c o r d a n c e  w i t h  t h e  c h a p t e r s
in th is manual  when operators are avai lable and power can be safely provided to the
s e c t i o n .

c . Check to see whether the equipment has been modified.

1-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES

PMCS are designed to keep the equipment in good working condition by
p e r f o r m i n g  c e r t a i n  t e s t s ,  i n s p e c t i o n s ,  a n d  s e r v i c e s .  T h e  i n t e r v a l s  p r o v i d e  yO U,  the
organ iza t iona l  techn ic ian ,  w i th  t ime schedu les  tha t  de te rmine  when to  per fo rm
s p e c i f i e d  t a s k s .

b.  I tem number column. I t e m  n u m b e r s  a r e  a s s i g n e d  i n  c h r o n o l o g i c a l  a s c e n d i n g
s e q u e n c e  r e g a r d l e s s  o f  i n t e r v a l  d e s i g n a t i o n .   T h e s e  n u m b e r s  a r e  u s e d  f o r  y o u r  " T M
Number ”  co lumn on  DA Form 2404 ,  Equ ipment  Inspec t ion  and  Ma in tenance  Workshee t ,  i n
recording the resul ts of  PMCS.

I n t e r v a l  c o l u m n s .   T h i s  c o l u m n  d e t e r m i n e s  t h e  t i m e  p e r i o d  d e s i g n a t e d  t o
perform your PMCS.

d .  I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s ts  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .

Preven t i ve  ma in tenance  checks  and  se rv i ces  fo r  the  a i r  cond i t i oners /hea te rs
are contained in TM 5-4120-367-14.

f .  L i s t  o f  too ls  and  mater ia ls  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

Vacuum Cleaner 1 ea

8 in.  Adjustable Wrench 1 ea

Cross Tip Screwdriver 1 ea

F la t  T ip  Screwdr ive r 1 ea

Spring Scale 1 ea

Padlock 1 ea

F l a s h l i g h t 1 ea
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Table 1-3. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly  S - Semiannually
A - After Q - Quarterly B I - Biennially

ITEM
NO.

1

2

I
ITEM TO BE INSPECTED

IN-
TER-
VAL PROCEDURE

VAN BODY

M

M

Service Air Conditioner/Heater. Refer to TM 5-4120-367-14
for preventive maintenance checks and services.

Service Lighting System.

WARNING

Do not open circuit breaker panel or service electrical connections, cables, or
switches until main power is off, and voltage meter confirms circuit is not energized.
Death may result from failure to observe these safety precautions.

1, Turn off main circuit breaker. Turn off safety switch.
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Table 1-3. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During

(Number) -  Hundreds of Hours
M - Monthly  S - Semiannually

A - After

ITEM
NO

2

IN-
TER-
VAL

M

Q - Quarterly Bl - Biennially

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

Serv ice  L igh t ing  Sys tem -  Con t

2. Pad lock  sa fe ty  sw i tch .

3 .  T igh ten  a l l  l oose  sc rews ,  bo l t s ,  and  c lamps .

4 .  Check  wh ich  sw i tches ,  sw i t ch  p la te  ou t le ts ,  recep-
tac les ,  and  pos ts  requ i re  repa i r .

5. Check for  loose screws and nuts on cei l ing,  console
l i g h t s ,  c i r c u i t  b r e a k e r  p a n e l s ,  a n d  c o n d u i t s .

6.  Remove padlock.

7 .  Turn  on  ma in  c i r cu i t  b reaker  and  sa fe ty  sw i t ch .
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CHECKS AND SERVICES - Cont

(Number) - Hundreds of HoursB - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

3

TER-
VAL

M

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

Serv ice  A i r  Ven t .

1. Remove screws from front of gri l le.

2 .  Remove f ront  gr i l le .

3. Using vacuum cleaner, clean screens on side doors.
Vacuum inside of air vent.

4.  Reinstall  gri l le and secure with screws.
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Table 1-3. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After - Q - Quarterly BI - Biennially

ITEM
NO.

4 M

ITEM TO BE INSPECTED

PROCEDURE

VAN BODY - Cont

Inspec t  F i re  Ex t ingu isher .

1. Remove from mounting bracket. Check free movement
o f  b r a c k e t .

2 . Inspect nozzle and adapter assembly for damage.

3 . Inspec t  sea l . Be  sure  i t  i s  no t  b roken .

4 .  W e i g h  c y l i n d e r . Replace i f  gross weight has de-
creased by 6 oz (170 g) or more.
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1-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES.

Organizat ional  t roubleshoot ing procedures cover the most common malfunct ions
tha t  may  be  repa i red  a t  the  o rgan iza t iona l  l eve l . Repa i r  o r  ad jus tment  requ i r ing
spec ia l i zed  equ ipment  i s  no t  au thor i zed  un less  such  equ ipment  i s  ava i lab le .
Troubleshoot ing procedures used by the operator should be conducted in addi t ion
to  the  o rgan iza t iona l  t roub leshoo t ing  p rocedures .

b .  Th is  manua l  canno t  l i s t  a l l  t he  poss ib le  ma l func t ions  o r  every  poss ib le  tes t /
i nspec t ion  and  co r rec t i ve  ac t ion . I f  a  ma l func t ion  i s  no t  l i s ted  o r  co r rec ted  by  a
l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

For  un iden t i f i ed  ma l func t ions ,  use  the  fac ing  schemat ic  o r  the  fo ldou t
loca ted  a t  the  end  o f  th i s  manua l  fo r  fu r ther  fau l t  ana lys is .

d.  I f  any component of  the Rect i f ier  I I  Sect ion does not power up when turned on,
ver i f y  tha t  120  V  ac  i s  p resen t  a t  the  recep tac le . I f  v o l t a g e  i s  n o t  p r e s e n t ,  p l u g
equipment into receptacle wi th power avai lable and proceed with equipment t rouble-
shoo t ing . Perform no-power t roubleshoot ing procedures for  dead receptacle (Table
1 - 4 ) .

Table 1-4. ORGANIZATIONAL TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

WARNING

Elec t r i ca l  shock  hazard . Be sure power is  of f  when checking cont inui ty at
t r o u b l e s h o o t i n g  p o i n t s . Dea th  o r  se r ious  in ju ry  cou ld  resu l t  f rom fa i lu re
to do so.

1. FLUORESCENT CEILING LAMP IS INOPERATIVE.

Step 1. Check  fo r  con t inu i t y  o f  f l uo rescen t  lamp sw i tch .

( a )  I f  c o n t i n u i t y  e x i s t s ,  p r o c e e d  t o  s t e p  2 .

( b )  I f  c o n t i n u i t y  d o e s  n o t  e x i s t ,  r e p l a c e  s w i t c h  ( p a r a g r a p h  1 -
1 6 . 3 ) .

Step 2. Check  fo r  con t inu i t y  o f  l amp ba l las t .

( a )  I f  c o n t i n u i t y  e x i s t s ,  p r o c e e d  t o  s t e p  3 .

( b )  I f  c o n t i n u i t y  d o e s  n o t  e x i s t ,  r e p l a c e  l a m p  b a l l a s t  ( p a r a g r a p h
1.16.1).
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Table 1-4, ORGANIZATIONAL TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1 . FLUORESCENT CEILING LAMP IS INOPERATIVE - Cont

Step 3. Check  fo r  shor ts  in  RF f i l t e r .

Rep lace  RF f i l t e r  (pa ragraph  1 -16 .2 ) .

2. EXHAUST FAN IS INOPERATIVE.

Check ON/OFF switch for  cont inui ty.

( a )  I f  c o n t i n u i t y  e x i s t s ,  r e p l a c e  f a n  ( p a r a g r a p h  1 - 1 6 . 9 ) .

( b )  I f  c o n t i n u i t y  d o e s  n o t  e x i s t ,  r e p l a c e  s w i t c h  ( p a r a g r a p h
1-16.4).

3 . EMERGENCY LIGHTS ARE INOPERATIVE .

P r e s s  i n  t e s t  i n d i c a t o r .

I f  lamps do not l ight ,  replace emergency l ight  assembly (paragraph
1 - 1 6 . 1 1 ) .

4. NO POWER TO EQUIPMENT.

Step 1. Check c i rcui t  breaker ON/OFF posi t ion.

( a )  I f  c i r c u i t  b r e a k e r  i s  O N ,  p r o c e e d  t o  s t e p  2 .

( b )  I f  c i r c u i t  b r e a k e r  i s  O F F ,  t u r n  O N .

( c )  I f  c i r c u i t  b r e a k e r  t r i p s  r e p e a t e d l y ,  n o t i f y  p o w e r  s u p p l y
s u p e r v i s o r .

Step 2. Check c i rcui t  breaker input  for  120 V ac.

( a )  I f  i n p u t  v o l t a g e  i s  p r e s e n t ,  p r o c e e d  t o  s t e p  3 .

( b )  I f  i n p u t  v o l t a g e  i s  n o t  p r e s e n t ,  r e f e r  t o  d i r e c t / g e n e r a l
suppor t  ma in tenance  fo r  repa i r  o r  rep lacement  o f  de fec t i ve
w i r i n g .
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MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. NO POWER TO EQUIPMENT - Cont

Step 3. Check c i rcui t  breaker output  for  120 V ac.

(a )  I f  ou tpu t  vo l tage  i s  p resen t ,  p roceed  to  s tep  4 .

( b )  I f  o u t p u t  v o l t a g e  i s  n o t  p r e s e n t ,  r e f e r  t o  d i r e c t / g e n e r a l
suppor t  ma in tenance  fo r  c i r cu i t  b reaker  rep lacement
(paragraph 1-20.5) .

Step 4. Remove receptacle and check for 120 V ac input.

( a )  I f  p r e s e n t ,  r e p l a c e  r e c e p t a c l e  ( p a r a g r a p h  1 - 1 6 . 6 ) .

( b )  I f  n o t  p r e s e n t , re fe r  to  d i rec t /genera l  suppor t  ma in tenance
fo r  repa i r  o r  rep lacement  o f  de fec t i ve  w i r ing .
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1-16. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
f u n c t i o n s  f o r  t h e  R e c t i f i e r  I I  S e c t i o n . P e r s o n n e l  r e q u i r e d  a r e  l i s t e d  o n l y  i f  t h e
task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace

Replace

Replace

Replace

Replace

Replace

Replace

Fluorescent Lamp Ballast . . . . . . . . . . . . . . . . . . . 1-16.1

Radio Frequency (RF) Filter . . . . . . . . . . . . . . . . . . 1-16.2

Fluorescent Lamp Switch . . . . . . . . . . . . . . . . . . . . 1-16.3

On/Off Switch. . . . . . . . . . . . . . . . . . . . . . . . . 1-16.4

Blackout/Dome Light Microswitch . . . . . . . . . . . . . . . . 1-16.5

Receptacle . . . . . . . . . . . . . . . . . . . . . . . . . . 1-16.6

Wire Molding . . . . . . . . . . . . . . . . . . . . . . . . . 1-16.7

Repair Telephone Binding Post Assembly . . . . . . . . . . . . . . . . 1-16.8

Replace Exhaust Fan. . . . . . . . . . . . . . . . . . . . . . . . . . 1-16.9

Replace Exhaust Fan Cover. . . . . . . . . . . . . . . . . . . . . . . 1-16.10

Replace Emergency Light Assembly . . . . . . . . . . . . . . . . . . . 1-16.11

Repair Blackout Curtain . . . . . . . . . . . . . . . . . . . . . . . 1-16.12

Repair Van Body Skin (Temporary) . . . . . . . . . . . . . . . . . . . 1-16.13

Replace Tiedown Socket . . . . . . . . . . . . . . . . . . . . . . ..1-16.14

Repair Level Indicator . . . . . . . . . . . . . . . . . . . . . . . . 1-16.15

Replace Air  Vent

Replace Air  Vent

Repair Personnel

Screen. . . . . . . . . . . . . . . . . . . . . . . . 1-16.16

Cover . . . . . . . . . . . . . . . . . . . . . . . . 1-16.17

Ladder. . . . . . . . . . . . . . . . . . . . . . . . 1-16.18
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1-16.1 Replace Fluorescent Lamp Ballast.

MOS: 83FJ6, Reproduction Equipment Repairer
or

41B, Topographic Instrument Repair Specialist

TOOLS: Flat Tip Screwdriver
1/4 in. Combination Wrench
1/4 in. Drive Socket Set
Scribe

SUPPLIES: Lamp Ballast
Wire Ties

Death or serious injury may occur unless overhead light circuit
breaker and main circuit breaker are turned off before working on
light fixture.

a. Turn off overhead light, circuit breaker and main circuit breaker.

b. Remove diffuser from light fixture.

c. Remove safety tabs and lamps. Place in diffuser.

d. Squeeze light wire guard and remove.

e. Remove wire ties as required.
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f.

g.

h.

i.

j.

k.

l.

m.

n.

o.

Tag wires from ballast for reference.

Disconnect ballast wire from wire nut connection.

Pry out lamp socket holder with flat tip screwdriver.

Using scribe, depress wire clips and disconnect ballast wiring.

Remove nut and defective ballast.

Install new ballast and connect wires to corresponding lamp socket holders.

Secure with nut.

Reconnect ballast wire to wire nut connection.

Remove tags.

Install new wire ties.

NOTE

Be sure wires are free of kinks do not interfere with placement of wire
guard.

p. Reinstall wire guard.

q. Reinstall lamp and safety tabs.

r. Reinstall diffuser.

s. Turn on overhead light circuit breaker and main circuit breaker.

1-16.2 Replace Radio Frequency (RF) Filter.

MOS: 83FJ6, Reproduction Equipment Repairer
or

41B, Topographic Instrument Repair Specialist

TOOLS: Flat Tip Screwdriver
1/4 in. Combination Wrench
1/4 in. Drive Socket Set

SUPPLIES: RF Filter
Wire Ties

WARNING

Death or serious injury may occur unless overhead light switch is
turned OFF before working on light fixture.
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a. Turn overhead l ight  swi tch OFF.

b .  R e m o v e  d i f f u s e r  f r o m  l i g h t  f i x t u r e .

c . Remove sa fe ty  tabs  and  lamps .  P lace  in  d i f fuser .

d.  Squeeze l ight  wire guard and remove.

e . Remove wire t ies as required.

f .  T a g  w i r e s  t o  f i l t e r .

g . Remove wire nuts and disconnect f i l ter  wires.

h .  Remove nu ts  and  de fec t i ve  f i l t e r .

i . I n s t a l l  n e w  f i l t e r .  S e c u r e  w i t h  n u t s .

j . Reconnec t  f i l t e r  w i res  and  secure  w i th  w i re  nu ts .

k.  Remove tags.

l . I n s t a l l  n e w  w i r e  t i e s .
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NOTE

Be sure wires are f ree of  k inks and do not inter fere wi th placement of
w i re  guard .

m. Re ins ta l l  w i re  guard .

n . Re ins ta l l  l amps  and  sa fe ty  tabs .

o . R e i n s t a l l  d i f f u s e r .

p . Turn  on  l i gh t  sw i tch .

1-16.3 Replace Fluorescent Lamp Switch.

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : F la t  T ip  Screwdr ive r
Needle Nose Pl iers
F l a s h l i g h t

SUPPLIES: Switch Assembly
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WARNING

Death  o r  se r ious  in ju ry  may  occur  i f  l i gh t ing  c i r cu i t  b reaker  i s  no t  tu rned
off  before working on lamp assembly.

NOTE

A l t e r n a t e  l i g h t i n g  i s  r e q u i r e d  t o  p e r f o r m  t h i s  t a s k .

a . Turn c i rcui t  breaker OFF.

b.  Remove bezel  nut .

c . Note notch on label  p late and remove label  p late.

d .  Loosen  sc rews .

NOTE

Note  pos i t i on  o f  cover  and  re ins ta l l  as  no ted .

e . Remove cover plate.

f .  Tag  and  d isconnec t  w i res  f rom de fec t i ve  sw i tch .

g . Instal l  new switch,  connect wires,  and remove tags.

h .  Inser t  sw i tch  th rough  cover  p la te  and  labe l  p la te .

NOTE

Be sure label  plate is in same direct ion as when removed. Secure with
beze l  nu t .

i . Al ine cover p late wi th holes and secure wi th screws.

j . Turn c i rcui t  breaker ON.
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1-16 .4  Rep lace  On/Of f  Swi tch .

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : F la t  T ip  Screwdr ive r

SUPPLIES: Switch

WARNING

Death  o r  se r ious  in ju ry  may  occur  i f  sw i t ch
o f f  be fo re  work ing  on  sw i tch .

a . T u r n  o f f  a p p r o p r i a t e  c i r c u i t  b r e a k e r .

c i r c u i t  b r e a k e r  i s  n o t  t u r n e d

b.  Remove screws.

c . Remove cover plate.

d.  Remove mount ing screws.

e . Pul l  swi tch assembly f rom wire guide to gain access to wires.

f .  Loosen  te rm ina l  sc rews ;  then  d isconnec t  w i res .

Ins ta l l  new sw i tch .

h .  Reconnec t  w i res .

i . Gu ide  sw i tch  in to  w i re  gu ide ,  a l in ing  ho les .
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WARNING

NOTE

Be sure wires are not  k inked or stra ined.

 j. Reinstal l  mount ing screws.

k .  Re ins ta l l  cover  p la te  and  secure  w i th  sc rews .

 l. Tu rn  on  sw i t ch  c i r cu i t  b reaker .

1 -16 .5 Replace Clackout/Dome Kight Microswitch.

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B, Topographic Instrument Repair  Special ist

TOOLS:  F la t  T ip  Screwdr ive r
6 in.  Adjustable Wrench

SUPPLIES: Microswitch

Death or ser ious in jury may occur f rom electr ical  shock unless power is
o f f  b e f o r e  s e r v i c i n g .

a. Turn  o f f  b lackou t /dome l igh t  c i r cu i t  b reaker .

b.  Remove condui t  cover.

c . Remove nut and pul l  out  swi tch to expose wir ing.

d .  D isconnec t  w i res  f rom de fec t i ve  sw i tch .

1-67



TM 5-6675-320-14

e . Connect  wires to new switch.

f .  I n s t a l l  s w i t c h  a n d  s e c u r e  w i t h  n u t .

g . A d j u s t  s t r i k e r  p l a t e  u n t i l  p l a t e  c o n t a c t s  r o l l e r s .

h .  R e i n s t a l l  c o n d u i t  c o v e r .

i . Tu rn  on  c i r cu i t  b reaker .

1 -16 .6 Replace Receptacle.

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  F la t  T ip  Screwdr ive r

SUPPLIES: Receptacle

WARNING

Death  o r  se r ious  in ju ry  may  occur  i f  recep tac le  c i r cu i t  b reaker  i s  no t  tu rned
o f f  be fo re  work ing  on  recep tac le .

a . T u r n  o f f  r e c e p t a c l e  c i r c u i t  b r e a k e r .

120V
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c .

d .

e .

f .

g .

h.

i .

j .

k .

l

Remove cover plate.

Remove mounting screws.

Withdraw receptacle to gain access to wires.

Loosen terminal  screws and ground screw. Then disconnect  wires.

Reconnect wires. Connec t  g reen  (g round)  w i re  f i r s t .

Ins ta l l  new recep tac le .

Gu ide  recep tac le  in to  w i re  gu ide .

NOTE

Be sure wires are not  k inked or stra ined.

Secure receptacle wi th screws.

Re ins ta l l  cover  p la te .  Secure  w i th  sc rews .

Turn  on  recep tac le  c i r cu i t  b reaker .
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1-16.7 Replace Wire Molding.

MOS: 83FJ6, Reproduction Equipment Repairer
or

41 B, Topographic Instrument Repair Specialist

TOOLS: Flat Tip Screwdriver
Hacksaw
Flashlight
Paint Brush
Multimeter
Drill and Bits
File
Machinist Rule

SUPPLIES: Paint (Item 8, Appendix E)
Cheesecloth (Item 3B, Appendix E)
Conduit Base
Conduit Cover
Padlock

WARNING

Death or serious injury may occur from failure to turn off and padlock
safety switch before repairing molding.

NOTE

Alternate lighting is required to perform this task.
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a . Turn of f  and padlock safety switch.

b.  Remove condui t  cover.

c . Inspect wires for  damage.

NOTE

Refer  to  d i rec t  suppor t  ma in tenance  fo r  w i r ing  repa i r  i f  necessary .

d .

e .

f .

g .

h .

i .

j .

k .

l .

m.

n .

o .

p .

Loosen  w i r ing  and  care fu l l y  pu l l  i t  f rom the  en t i re  base  sec t ion .

Remove screws and base from wall.

Mark and measure damaged area on molding. Record measurement.

Cut damaged area from molding.

Cut sect ion f rom new molding to the length recorded in step f .

Using damaged area as a template, mark mounting holes on new piece.

Wi th  a  number  25  d r i l l  b i t ,  d r i l l  ho les  in  new mo ld ing .

Wi th  f i l e ,  remove  a l l  bu r red  edges .

Paint  base sect ion as required.

Reinstal l  condui t  base on wal l  wi th screws.

Care fu l l y  p lace  w i r ing  back  in  condu i t  base .

Reinstal l  cover on base.

Tes t  w i r ing  fo r  con t inu i t y  be tween power  w i res  and  condu i t .  I f  the re  i s
con t inu i t y ,  de te rmine  and  cor rec t  g round ing  fau l t .

q . Test  wir ing wi th power on.
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1-16.8 Repair  Telephone Binding Post Assembly.

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: Cross Tip Screwdriver
1/2 in.  Combinat ion Wrench

SUPPLIES: Binding Post Box
Binding Posts

a . Remove cover mounting screws. Remove cover.

b.  Remove plate mount ing screws to gain access to back of  p late.

c . T a g  w i r e s  f o r  i d e n t i f i c a t i o n .

d.  Remove nuts and wires f rom binding posts.

e . I f  required,  remove box mount ing screws and replace box.

f .  Rep lace  any  de fec t i ve  b ind ing  pos ts .  Secure  w i res  to  new pos ts  and
remove tags.

g . Reinstal l  box assembly and plate;  secure plate wi th screws.

h .  Secure  cover  w i th  sc rews .
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1-16.9 Replace Exhaust Fan.

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B, Topographic Instrument Repair  Special ist

TOOLS : F la t  T ip  Screwdr ive r
Cross Tip Screwdriver
Wire Cutters

SUPPLIES: Fan Assembly
Wire Nuts
Power Cord

WARNING

Death  o r  se r ious  in ju ry  may  occur  i f  power  i s  l e f t  on .  Turn  fan  sw i tch  OFF
and unplug power cord before working on exhaust fan.

a . Unplug power cord.

b. Remove screws and place fan assembly on work surface.
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c.

d.

e.

f.

g.

h.

i.

i

k.

l.

m.

Loosen screws on cable clamp.

Remove screws and cover.

Tag wires and cut wire nuts from wires.

Remove power cord from defective fan assembly.

Install new fan.

Install new power cord.

Connect wires with wire nuts and remove tags.

Tighten cable clamp screws.

Reinstall cover. Secure with screws.

Reinstall fan assembly. Secure with screws.

Plug in power cord.

1-16.10 Replace Exhaust Fan Cover.

MOS: 83FJ6, Reproduction Equipment Repairer
or

41B, Topographic Instrument Repair Specialist

TOOLS: Drill and Bits
Pop Rivet Gun
Scraper

SUPPLIES: POp Rivets
Exhaust Fan Cover
Gasket
Solvent P-D-680 (Item 14, Appendix E)
Adhesive (Item 2, Appendix E)
Cheesecloth (Item 3B, Appendix E)
Impermeable Gloves
Goggles

1-74 Change 1



TM 5-6675-320-14

a . Dr i l l  pop r ivets f rom hinged cover to remove cover.

b.  Remove defect ive cover and t ransfer mount ing hardware to new cover.

WARNING

Dry  c lean ing  so lven t ,  P -D-680 ,  used  to  c lean  par ts  i s  po ten t ia l l y  dan-
gerous to personnel  and property. Avoid repeated and prolonged skin
c o n t a c t . Wear solvent- impermeable gloves and eye/face protect ive
equipment when using solvent. Do not use near open flame or excessive
heat . F lash  po in t  o f  so lven t  i s  100°F  to  138°  F  (38°C to  59°  C) .

c . Scrape gasket of f  sect ion and c lean area wi th solvent P-D-680.

d.  Secure new gasket to sect ion wi th adhesive.

e . Al ine exhaust fan cover and pop r ivet  to hinge.

f .  T e s t  c o v e r  f o r  t i g h t n e s s  o f  c l o s u r e .
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1-16.11 Replace Emergency Light  Assembly.

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: Cross Tip Screwdriver
F la t  T ip  Screwdr ive r

SUPPLIES: Emergency Light Assembly

WARNING

Death or ser ious in jury may occur i f  power cord is not  unplugged before
s e r v i c i n g  l i g h t .

a . Unplug power cord.

b.  Remove cover screws. Move cover out of way.

c . Remove mounting screws.

d.  Remove emergency l ight  assembly.

e . Ins ta l l  new emergency  l i gh t  assemb ly .  Secure  w i th  sc rews .

f .  Secure  cover  w i th  sc rews .

g . Plug in power cord.
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1-16 .12  Repa i r  B lackou t  Cur ta in .

MOS: 83FJ6, Reproduction Equipment Repairer
o r

41B, Topographic Instrument Repair  Special ist

TOOLS : Cross Tip Screwdriver

SUPPLIES: Hooks
Va lan te
C u r t a i n
Nylon Hook and Pile Tape
Adhesive (Item 1, Appendix E)

a. Remove curtain from hooks.
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b. Pull curtain and valance from nylon hook and pile tape.

c. Remove end screw, Iockwasher, and fastening bracket from ceiling.

d. Replace damaged hooks.

e. Reinstall fastening bracket with hooks. Fasten with end screw and Iockwasher.

f. Glue loose nylon hook and pile tape to wall or bracket. Replace tape if worn out.

g. Hook curtain to bracket.

h. Attach valance.

i. Check curtain for free movement.

1-16.13 Repair Van Body Skin (Temporary).

MOS: 52C, Utilities Equipment Repairer

TOOLS: Pliers
Ball Peen Hammer
Scissors or Utility Knife

SUPPLIES: Cloth Duct Sealing Tape (Item 17, Appendix E)
Silicone Sealant (Item 12, Appendix E)
Sprayfoam (Item 16, Appendix E)
Cheesecloth (Item 3B, Appendix E)

a. Bend broken edges of punctured skin inward into puncture hole. Do not attempt to remove
fragments of skin by bending or pulling outward. Bend skin inward only enough to put broken
edges below surface of unbroken skin.

b. Remove any loose fragments of foam which are not now held in place by bent broken skin.
Removing small pieces of foam or dust is more important than removing chunks.

c. Using cloth slightly dampened with water, wipe area around puncture to remove any dirt or mud
and wipe dry.
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d .  I n j e c t  s p r a y f o a m  i n t o  p u n c t u r e . Mound sprayfoam to about 1/8 in.
(3.2 mm) above surface of  unbroken skin.  Apply bead of  sealant  about
1/4 in.  (6.4 mm) wide over al l  cuts in skin leading out f rom puncture.
Do not smooth out sealant.

e . Plan how puncture is to be covered wi th tape before apply ing any tape.
Length and width of  tape, number of  tape str ips,  over lapping, and how
t a p e  i s  a p p l i e d  w i l l  a f f e c t  s e a l i n g  c a p a b i l i t y  o f  r e p a i r .  E a c h  p i e c e
o f  tape  shou ld  ex tend  abou t  1 -1 /2  in .  (3 .81  cm)  beyond  sea lan t  i t  w i l l
cove r . I f  th i s  w i l l  requ i re  more  than  one  s t r ip  o f  tape ,  tape  shou ld
over lap about 1/2 in.  (12.7 mm). I f  th ree  o r  more  s t r ips  o f  tape  a re
r e q u i r e d ,  c e n t e r  s t r i p  s h o u l d  b e  a p p l i e d  f i r s t .

f .  H o l d i n g  i t  t a u t ,  a p p l y  t a p e  p e r p e n d i c u l a r  t o  p a n e l  s k i n .  D o  n o t  a p p l y
w i th  ro l l i ng  mot ion  e i the r  end- to -end  o r  cen te r - to -ends . Do not rub
e a c h  s t r i p  i n  p l a c e  i n d i v i d u a l l y . A p p l y  a l l  s t r i p s  l i g h t l y  w i t h  p r o p e r
over lap and rub into place.

g . I f  necessary,  damaged tape can be replaced; however,  i t  should be
removed w i th  ca re fu l  pee l ing  mot ion  to  avo id  damage to  sea lan t .  I f
sealant also peels back, new sealant should be appl ied. Complete
removal  of  o ld sealant  is  not  necessary. Permanent repair  by di rect
support, or higher category of maintenance, should be made as soon as
p o s s i b l e .
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1-16.14 Replace Tiedown Socket.

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : Cross Tip Screwdriver
F la t  T ip  Screwdr ive r

SUPPLIES: Tiedown Socket

a . Remove screws from tiedown socket.

b .  P r y  d e f e c t i v e  s o c k e t  f r o m  f l o o r .

c . Ins ta l l  new t iedown socke t . Rotate new tiedown socket enough to avoid
ins ta l l i ng  sc rews  in  o ld  sc rew ho les .

d .  R e i n s t a l l  s c r e w s .
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1 - 1 6 . 1 5  R e p a i r  l e v e l  I n d i c a t o r .

MOS: 83FJ6, Reproduct ion Equipment Repairer

41B, Topographic Instrument Repair  Special ist

TOOLS: Carpenter ’s Level
Cross Tip Screwdriver
Kn i fe ,  TL-29

SUPPLIES:  Leve l  Ind ica to r
Gasket

a . L e v e l  s e c t i o n  u s i n g  l e v e l  i n d i c a t o r s . Then  con f i rm sec t ion  i s  leve l  by
u s i n g  c a r p e n t e r ’ s  l e v e l  o n  f l o o r  i n s i d e  s e c t i o n .

b .  A d j u s t  s e c t i o n  l e v e l i n g  j a c k s  u n t i l  s e c t i o n  i s  l e v e l  a s  i n d i c a t e d  b y
carpen te r ’ s  leve l  a t  f ron t - rea r  and  le f t - r i gh t  a t  each  end  as  shown in
i l l u s t r a t i o n .
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c .

d .

e .

f .

g .

h .

i .

j .

Loosen knurled screws and move cover away from level assembly.

Remove screws and washers to release frame and gasket.

Remove transparent cover.

Remove screws and washers to remove level indicator.

Replace level assembly and secure with screws and washers.

R e i n s t a l l  t r a n s p a r e n t  c o v e r .

Ins ta l l  new gaske t .

Reinstal l  f rame and secure wi th screws and washers.
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1-16.16 Replace Air Vent Screen.

MOS: 83FJ6, Reproduction Equipment Repairer
or

41 B, Topographic Instrument Repair Specialist

TOOLS: Cross Tip Screwdriver
Scissors

SUPPLIES: Rubber Adhesive (Item 1, Appendix E)
Nylon Screen (Item 11, Appendix E)

a. Raise access cover and remove screws holding screen frame to section.

b. Remove screen and frame.

c. Clean all old screen material and adhesive from frame.

d. Cut new screen material to size and attach to frame with adhesive.

e. Reinstall frame to section and secure with screws. Lower cover.
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1-16.17 Replace Air  Vent Cover.

M0S: 83FJ6, Reproduct ion Equipment Repairer

41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

T O O L S :  D r i l l  a n d  B i t s
Pop Rivet Gun

SUPPLIES: Vent Cover
Pop Rivets

a . Loosen thumbscrews.

b .  D r i l l  p o p  r i v e t s  f r o m  h i n g e .  R e m o v e  a i r  v e n t  c o v e r .

c . A l ine  ho les  and  pop  r i ve t  new a i r  ven t  cover  to  sec t ion .

d .  T igh ten  thumbscrews .
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1-16.18 Repair  Personnel  Ladder.

MOS: 63W, Wheel Vehicle Repairer

TOOLS:  Dr i l l  and  B i ts
Pop Rivet Gun
9/16 in. Combination Wrench
8 in.  Adjustable Wrench

SUPPLIES: Cable Assembly
Quick Release Pins
Pop Rivets
Mounting Brackets
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a. Remove ladder from mounting bracket.

b.  Remove bol ts,  washers,  and nuts secur ing damaged mount ing brackets to
l a d d e r .

c . Remove damaged cable assembly f rom ladder by dr i l l ing out  r ivet .

d .  R e i n s t a l l  o r  i n s t a l l  n e w  m o u n t i n g  b r a c k e t s .  S e c u r e  w i t h  b o l t s ,
washers,  and nuts.

e . Rivet  new cable assembly to ladder.

NOTE

Be sure ladder mount ing brackets f i t  sect ion on rear door and under
personnel  doors.

f .  R e i n s t a l l  l a d d e r  o n  m o u n t i n g  b r a c k e t .

1-17. PREPARATION FOR STORAGE OR SHIPMENT.

a . Sect ion may be stored or shipped ei ther mounted on trai ler  chassis or
unmounted. Preparat ion of  t ra i ler  chassis is covered in TM 5-2330-305-14 and should
be  re fe r red  to  when  t ra i l e r -mounted  sec t ion  i s  p repared  fo r  s to rage  and  sh ipment .
TM 5-4120-367-14  mus t  be  rev iewed fo r  i ns t ruc t ions  cover ing  a i r  cond i t i oner /hea te r .

b .  Remove consumab le  supp l ies  tha t  have  l im i ted  she l f  l i f e  o r  b roken  sea ls .
Replace missing i tems and be sure that  a l l  remaining consumable suppl ies are at
a u t h o r i z e d  l e v e l s . Be sure al l  major components are operat ional .

c . Remove al l  unauthor ized or personal  equipment f rom sect ion.

d .  M o v e  a l l  c l a s s i f i e d  m a t e r i a l  o r  s e n s i t i v e  d a t a  t o  p r o p e r  s t o r a g e .  C o m p l e t e
a l l  accoun tab i l i t y  and /o r  t rans fe r  o f  documents .

e . Refer to Preparat ion for Movement (paragraph 1-6.2) and fol low appl icable
s teps  and  any  add i t i ona l  s teps  d i rec ted  by  p roper  au thor i t y .
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Section V DIRECT/GENERAL SUPPORT MAINTENANCE

1-18. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

1-18.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

1-18.2 Special Tools; Test, Measurement, and Diagnostic Equipment; and Suport
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

1 - 1 8 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM 5-6675-320-24P cover ing direct /general  support
maintenance for th is equipment.

1 - 1 8 . 4  E l e c t r i c a l  S y s t e m .  D i rec t /genera l  suppor t  l eve l  o f  ma in tenance  fo r  the
r e p a i r  o f  t h e  s e c t i o n ’ s  e l e c t r i c a l  s y s t e m  w i l l  c o n s i s t  o f  e l e c t r i c a l  w i r i n g  r e p a i r
us ing  s tandard  e lec t r i ca l  w i r i ng  repa i r  p rocedures .

1-19. DIRECT/GENERAL SUPPORT TROUBLESHOOTING PROCEDURES.

a . Direct /general  support  t roubleshoot ing procedures cover the most common
mal func t ions  tha t  may  be  repa i red  a t  the  d i rec t /genera l  suppor t  l eve l .  Repa i r  o r
adjustment requir ing special ized equipment is  not  author ized unless such equipment
i s  a v a i l a b l e . Troubleshoot ing procedures used by lower level  maintenance should be
conduc ted  in  add i t i on  to  the  d i rec t /genera l  suppor t  t roub leshoo t ing  p rocedures .

b .  Th is  manua l  canno t  l i s t  a l l  t he  poss ib le  ma l func t ions  o r  every  poss ib le
t e s t / i n s p e c t i o n  a n d  c o r r e c t i v e  a c t i o n . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  c o r r e c t e d
b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

For  un iden t i f i ed  ma l func t ions ,  use  the  fac ing  schemat ic  o r  the  fo ldou t
loca ted  a t  the  end  o f  th i s  manua l  fo r  fu r ther  fau l t  ana lys is .
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Table 1-5. DIRECT/GENERAL SUPPORT TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. PERSONNEL/CARGO DOORS DO NOT CLOSE COMPLETELY.

Step 1. C h e c k  t h a t  l a t c h  r o l l e r s  r o t a t e  f r e e l y .

Replace latches (paragraph 1-20.2) .

Step 2. Check to see i f  latch rods are bent.

Replace latch rods (paragraph 1-20.2) .

Step 3. Check to see i f  door gasket  is  torn or  broken.

Replace door gasket (paragraph 1-20.3)

2. PERSONNEL/CARGO DOORS DO NOT LATCH PROPERLY.

Check door latch for missing or damaged components.

Replace door latch (paragraph 1-20.2)

3. AIR OR WATER ENTERS SECTION AROUND DOOR.

Check to see i f  door gasket  is  worn or  broken.

Replace door gasket (paragraph 1-20.3)

4. RECEPTACLES DO NOT OPERATE BUT CIRCUIT BREAKERS ARE ON.

WARNING

Turn  o f f  ma in  c i r cu i t  b reaker  be fo re  inspec t ing  o r  se rv i c ing  c i r cu i t  b reakers
o r  recep tac les . Fa i lu re  to  do  so  may  resu l t  i n  dea th  o r  se r ious  in ju ry .

Step 1. Check to see i f  power cable is f i rmly connected to power entry
pane l .

Connect power cable.
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Table 1-5. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. RECEPTACLES DO NOT OPERATE BUT CIRCUIT BREAKERS ARE ON - Cont

Step 2. Check to
PHASE or

N o t i f y

see if voltage meter and frequency scale and INCORRECT
CORRECT PHASE lamp indicate necessary power.

your  superv i so r  fo r  se rv i ce  o f  power  supp ly  a t  source .

5. CIRCUIT BREAKERS TRIP CONTINUALLY.

WARNING

Turn of f  and padlock safety switch before
c i r cu i t  b reakers  o r  recep tac les . F a i l u r e
dea th  o r  se r ious  in ju ry .

i n s p e c t i n g  o r  s e r v i c i n g
to do so may result  in

Step 1. Check to see i f  receptacles are over loaded.

Reconnec t  equ ipment  to  d i f fe ren t  recep tac les .

Step 2. Check to see if receptacles are damaged.

Replace receptacles (paragraph 1-16.6)
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1-20. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  d i rec t /genera l  suppor t  ma in tenance
f u n c t i o n s  f o r  t h e  R e c t i f i e r  I I  S e c t i o n . Personne l  requ i red  a re  l i s ted  on ly
i f  the task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE

Repair Personnel Door Handle. . . . . . . . . . . . . . . . . . . . . .

Replace Cargo Door Latch Assembly . . . . . . . . . . . . . . . . . . .

Replace Personnel/Cargo Door Gasket . . . . . . . . . . . . . . . . . .

Replace Personnel/Cargo Door . . . . . . . . . . . . . . . . . . . . .

Replace Circuit Breaker. . . . . . . . . . . . . . . . . . . . . . . .

Repair Floor Covering . . . . . . . . . . . . . . . . . . . . . . . .

Repair Van Body Skin (Permanent) . . . . . . . . . . . . . . . . . . .

Replace Air Conditioner/Heater . . . . . . . . . . . . . . . . . . . .

Replace Air Conditioner Support Bracket . . . . . . . . . . . . . . . .

Replace Ventilation Duct..... . . . . . . . . . . . . . . . . . .

PARAGRAPH

1-20.1

1-20 .2

1-20.3

1-20 .4

1-20.5

1-20 .6

1-20 .7

1-20 .8

1-20 .9

1-20.10
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1-20.1 Repair Personnel Door Handle.

MOS: 63W, Wheel Vehicle Repairer

TOOLS: Cross Tip Screwdriver
Needle Nose Pliers
15/16 in. Combination Wrench
Hammer
Center Punch
1/8 in. Hex Head Key Wrench

SUPPLIES: O-Ring Washer
Sleeve
Roll Pin
Personnel Door Handle
Cheesecloth (Item 3B, Appendix E)
Oil, Lubricating, General Purpose (Item 4, Appendix E)
Hand Oiler
Cotter Pin

a. Loosen screw and socket head setscrews. Remove defective inside door handle.
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b. Remove cot ter  p in and pins f rom center latch arm assembly.

c . Move latch rods out  of  way.

d .  Punch  ro l l  p in  f rom cen te r  la tch  a rm assembly  and  pu l l  l a tch  a rm
assembly f rom shaft .

e . Withdraw latch and defect ive door handle.

f .  I n s p e c t  a l l  c o m p o n e n t s  f o r  w e a r .

g . Replace worn O-ring washer and sleeve.

h. Replace other worn components as needed.

i . Reinstal l  shaft  and new outside door handle.

j .  A l ine  cen te r  la tch  a rm assembly  on  sha f t .  Secure  w i th  new ro l l  p in .

k .  A l i n e  l a t c h  r o d s . Attach to latch arms with pins, washers,  and new
c o t t e r  p i n .

l . Re ins ta l l  new ins ide  door  hand le .

m. L i g h t l y  o i l  a l l  m o v i n g  p a r t s .  W i p e  u p  s u r p l u s  o i l .
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1-20.2 Replace Cargo Door Latch Assembly.

Mos: 63W, Wheel Vehicle Repairer

TOOLS : 9/16 in. Combination Wrench

SUPPLIES: Cargo Door Latch Assembly

a. Un lock  la tch .

b. Remove capscrews and washers from brackets. Remove brackets and shims.

c . Remove defect ive latch assembly and latch rod.

d . Instal l  new latch assembly and latch rod.

e . Reinstal l  shims, brackets,  washers,  and capscrews.

f .  Check  movement  o f  l a tch  rod  and  la tch  assembly .  Lock  la tch .
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1-20.3 Replace Personnel/Cargo Door Gasket.

MOS: 63W, Wheel Vehicle Repairer

TOOLS: Knife

SUPPLIES: Vinyl Gasket
Adhesive (Item 2, Appendix E)
Solvent P-D-680 (Item 14, Appendix E)
Impermeable Gloves
Goggles

a. Open door completely and secure in open position.

WARNING

Dry cleaning solvent, P-D-680, used to clean parts is potentially
dangerous to personnel and property. Avoid repeated and prolonged
skin contact. Wear solvent-impermeable gloves and eye/face
protective equipment when using solvent. Do not use near open
flame or excessive heat. Flash point of solvent is 100QF to 138°F
(38°C to 59°C).

b. Remove defective gasket by prying gasket from door. Scrape traces of gasket and adhesive from
door. Wash with solvent P-D-680.

c. Coat gasket area on door with adhesive.

d. Firmly press new gasket onto door.
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e.

f.

g

Wipe excess adhesive from gasket.

Close door and wipe excess adhesive from door and frame.

Allow adhesive to dry before using door.

1-20.4 Replace Personnel/Cargo Doors.

MOS: 63W, Wheel Vehicle Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: Pop Rivet Gun
Electric Drill and Bits
Hoist
3/4 in. Combination Wrench
Paint Brush

SUPPLIES: Personnel/Cargo Door
Pop Rivets
VinyI Gasket
Paint (Items 5,6, 7, Appendix E)
Paint (Item 11, Appendix E)
Adhesive (Item 2, Appendix E)
Cheesecloth (Item 3B, Appendix E)

WARNING

To prevent personal injury or equipment damage, do not attempt to
remove doors unless suitable lifting equipment and hoist are
available.

a. Remove handrails and ladders if rear cargo door is to be replaced.
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b. Unlock and open door to be replaced.

c .

d .

e .

f .

g .

h .

i .

j .

k .

Place sl ing around door and put a s l ight  strain on hoist  to remove
weight f rom hinges.

Remove bol ts f rom hinges on rear personnel  door.  On s ide personnel
door ,  d r i l l  ou t  pop  r i ve ts  f rom h inge .  Remove h inges  f rom door .

Remove damaged door using hoist.

Ins ta l l  new door  us ing  ho is t .

R e i n s t a l l  h i n g e s  o n  r e a r  p e r s o n n e l  d o o r .  S e c u r e  w i t h  b o l t s .  R e i n s t a l l
h inges  on  s ide  personne l  door .  Secure  w i th  pop  r i ve ts .

Remove sling from door.

Ins ta l l  new gaske ts  on  door  a f te r  i t  i s  mounted  (paragraph  1 -20 .3 ) .

Repaint as needed.

Close and lock door.
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1-20.5 R e p l a c e  C i r c u i t  B r e a k e r .

MOS: 35E, Special  Electronic Devices Repairer

TOOLS: F la t  T ip  Screwdr ive r
M u l t i m e t e r

SUPPLIES: C i r c u i t  B r e a k e r

WARNING

Turn of f  and padlock safety switch. T u r n  o f f  a l l  i n d i v i d u a l  c i r c u i t

b r e a k e r s  b e f o r e  i n s p e c t i n g  o r  s e r v i c i n g  c i r c u i t  b r e a k e r s .  F a i l u r e  t o  d o
so  may  resu l t  i n  dea th  o r  se r ious  in ju ry .

a. T u r n  o f f  a n d  p a d l o c k  s a f e t y  s w i t c h .  T u r n  o f f  i n d i v i d u a l  c i r c u i t
b reake rs .

b .  Remove  c i r cu i t  b reaker  box  cover .

c . Use mult imeter to make sure vol tage is not  present.

d.  Remove defect ive c i rcui t  breaker by pushing and snapping out  of  p lace.

e . Tag and remove wires f rom defect ive c i rcui t  breaker.

f .  P u l l  c i r c u i t  b r e a k e r  f r o m  p a n e l .

9“ Reconnec t  w i res  to  new c i r cu i t  b reaker .  Secure  w i res  w i th  sc rews .
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h. Install new circuit breaker by pushing and snapping into place.

i. Reinstall circuit breaker box cover.

j. Remove padlock, turn on safety switch and individual circuit breakers.

1-20.6 Repair Floor Covering.

MOS: 52C, Utilities Equipment Repairer

TOOLS: Utility Knife
Cross Tip Screwdriver
Scraper
Straightedge

SUPPLIES: Vinyl Floor Covering
Epoxy Resin (Item 10, Appendix E)
Floor Patch (Item 3D, Appendix E)
Cheesecloth (Item 3B, Appendix E)
Adhesive (Item 1, Appendix E)

a. Cut a rectangular area from damaged floor covering.

b. Remove tiedown socket. Remove damaged floor covering.

c. Cut new floor covering to fit. Apply adhesive to floor. Press down new floor covering.

d. Reinstall tiedown socket.
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1-20.7 Repair Van Body Skin (Permanent).

MOS: 63W, Wheel Vehicle Repairer

TOOLS: Pop Rivet Gun
Electric Drill and Bits
Paint Brush

SUPPLIES: Pop Rivets

a.

b.

c.

d.

Sprayfoam (Item 16, Appendix E)
Silicone Sealant (Item 12, Appendix E)
Sheet Metal
Paint (Items 5,6,7, Appendix E)
Cheesecloth (Item 3B, Appendix E)

Bend broken edges of skin inward into puncture hole. Do not attempt to remove fragments of skin
by bending or pulling out.

Remove any loose fragments of foam.

Use cloth dampened with water to clean area around puncture. Wipe dry.

Inject sprayfoam into puncture. Fill to 1/8 in. (3.2 mm) above surface of unbroken skin. Apply
sealant to cracks leading to puncture.

e.

f.

g.

Prepare sheet metal patch large enough to cover damaged area with overlap

Place patch over damaged area and mark all around edges of patch.

Drill holes 1 in. (25.4 mm) apart.
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h.

i.

j

k.

Apply sealant to edges of patch.

Apply patch to van body.

Install pop rivets begining at center of each side. Rivets should be placed 1 in. (25.4 mm) apart.

Paint as needed.

1-20.8 Replace Air Conditioner/Heater.

MOS: 63W, Wheel Vehicle Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: Cross Tip Screwdriver
Lifting Equipment
8 in. Adjustable Wrench
7/16 in. Combination Wrench

SUPPLIES: Air Conditioner/Heater
Solvent P-D-680 (Item 14, Appendix E)
Gasket
Silicone Sealant (Item 12, Appendix E)
Adhesive (Item 2, Appendix E)
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WARNING

 U s e  h o i s t  o r  p r o p e r  l i f t i n g  e q u i p m e n t  t o  r e p l a c e  a i r  c o n d i t i o n e r / h e a t e r .
Fa i lu re  to  do  so  may  resu l t  i n  dea th  o r  se r ious  in ju ry .

 Turn  o f f  a i r  cond i t i oner /hea te r  c i r cu i t  b reaker  and  unp lug  power  co rd .
Fa i lu re  to  do  so  may  resu l t  i n  dea th  o r  se r ious  in ju ry .

a.

b .

c .

d .

e .

f .

g .

h .

i .

T u r n  o f f  a i r  c o n d i t i o n e r / h e a t e r  c i r c u i t  b r e a k e r .  U n p l u g  o r  d i s c o n n e c t
power cord as appropr iate.

Remove  sc rews  ho ld ing  a i r  duc t  to  a i r  cond i t i oner /hea te r .

Remove nut,  washer,  and screw from each corner of  a i r  condi t ioner/heater
mount ing. Remove screws securing mounting to section.

D isconnec t  d ra in  l i ne  f rom a i r  cond i t i oner /hea te r .

A t t a c h  s l i n g  t o  l i f t i n g  h a n d l e s . Raise hoist  enough to remove slack
f r o m  s l i n g .

Remove mounting bolts and washers.

S l i d e  o u t  a i r  c o n d i t i o n e r  u n t i l  o t h e r  l i f t i n g  h a n d l e s  a r e  f r e e .  A t t a c h
s l ing  to  hand les .

R a i s e  d e f e c t i v e  a i r  c o n d i t i o n e r / h e a t e r  w i t h  h o i s t  u n t i l  u n i t  i s  f r e e
from brackets and sect ion.

P l a c e  a i r  c o n d i t i o n e r / h e a t e r  o n  f l a t - b e d  t r u c k  o r  p a l l e t .

WARNING

Dry  c lean ing  so lven t , P-D-680 ,  used  to  c lean  par ts  i s  po ten t ia l l y  danger -
ous to personnel  and property. Avoid repeated and prolonged skin contact .
Wear solvent- impermeable gloves and eye/face protect ive equipment when
us ing  so lven t . Do not  use near open f lame or excessive heat.  Flash point
of  solvent is 100° F to 138° F (38° C to 59° C).

j . Clean sealant  f rom opening using dry c leaning solvent P-D-680.

k. Remove damaged gasket and replace with new gasket.

1 . R a i s e  a i r  c o n d i t i o n e r / h e a t e r  u n t i l  i t  r e s t s  o n  a i r  c o n d i t i o n e r / h e a t e r
b racke ts .

m. Remove two sl ing hooks as uni t  is  eased into hole unt i l  gr i l le touches
d u c t .

n . Remove remaining sling.
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1-20 .9

0 . R e i n s t a l l

p . Reconnectq

qa. R e i n s t a l l

washers and mount ing bol ts.

d r a i n  l i n e s .

sc rews  secur ing  a i r  cond i t i oner /hea te r  moun t ing  to  sec t ion
w a l l . Reinstal l  screw, washer,  and nut to each corner of  mount ing.

r . R e i n s t a l l  s c r e w s  s e c u r i n g  a i r  d u c t  t o  a i r  c o n d i t i o n e r / h e a t e r .

s . Reconnect  or  p lug in power cord. T u r n  o n  a i r  c o n d i t i o n e r / h e a t e r  c i r c u i t
b reaker .

Rep l ace A i r  Cond i t ioner  Suppor t  B racke t .

MOS: 63W, Wheel Vehicle Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: 9/16 in.  Combinat ion Wrench
L i f t ing  Equ ipment
Kn i fe ,  TL-29

SUPPLIES:  A i r  Cond i t ioner  Suppor t
Drain Tube Ties

Bracket
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WARNING

Serious in jury to personnel  or  damage to equipment may occur unless two or
more personnel  are used to remove and replace air  condi t ioner/heater because
o f  we igh t  and  ba lance  o f  a i r  cond i t ioner /hea te r .

a. Remove  a i r  cond i t i oner /hea te r  (pa ragraph  1 -20 .8 ) .

b. Cut drain tube t ies,  and remove drain tube from support  bracket.

c . Remove bol ts,  lockwashers,  and washers secur ing support  bracket .

d . Remove defect ive support  bracket .

e . Ins ta l l  new suppor t  b racke t . Secure  to  sec t ion  w i th  bo l t s ,  l ockwashers ,
and washers.

f .  Re ins ta l l  d ra in  tube  on  suppor t  b racke t  and  secure  w i th  new t ies .

g . R e i n s t a l l  a i r  c o n d i t i o n e r / h e a t e r  ( p a r a g r a p h  1 - 2 0 . 8 ) .
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1-20.10 Replace Ventilation Duct.

MOS: 52C, Utilities Equipment Repairer

TOOLS: Hacksaw
Electric Drill and Bits
Ball Peen Hammer
Pop Rivet Gun
Paint Brush
Cross Tip Screwdriver

SUPPLIES: Silicone Sealant (Item 12, Appendix E)
Wood Block
Pop Rivets
Paint (Item 11, Appendix E)
Cheesecloth (Item 3B, Appendix E)
Salvaged Ventilation Duct

a. Turn off air conditioner/heater so air will not blow through duct

b.

c.

d.

e.

f.

g.

h.

i.

1-104

Drill rivets from damaged section of duct. Remove Joiner Plates.

Remove mounting screws to remove damaged sections of duct.

Straighten remaining sections of duct at edges using hammer and wood block.

Place sealant on mounting edges.

Install new duct section cut from salvaged duct. Secure with screws.

Reinstall joiner plates. Install rivets to secure.

Paint as necessary.

Turn on air conditioner/heater.
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CHAPTER 2

PORTABLE FILM VIEWER

Section I INTRODUCTION

2-1. GENERAL INFORMATION.

2 - 1 . 1  S c o p e .

a . Model Number and Equipment Name. Model 72-0210 Portable Fi lm Viewer.

b.  Purpose of  Equipment. To  p rov ide  a  l i gh twe igh t ,  po r tab le  v iew ing  sur face  fo r
v i e w i n g  r o l l  o r  s t r i p  a e r i a l  f i l m .

2-2. EQUIPMENT DESCRIPTION.

2-2 .1 Equipment Character ist ics.  Capabi l i t ies.  and Features.

a . L i g h t w e i g h t .

b.  Portable.

c . Viewing surface.
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2-2.2 Location and Description of Major Components.

VIEWING SURFACE. Lighted surface to v iew f i lm.

SPOOL

CRANK

2 - 2 . 3

BRACKETS. Holds f i lm spools.

HANDLES. Used to move film spool.

Equipment Data.

Power Requirements

Viewing Area

F i lm S ize

Width

Length

Weight

1 1 0 V ,  6 0 H Z

11.0  in .  X  19 .0  in .
(27.9 cm x 48.3 cm)

9 .5  in .  (24 .1  cm) ,  max

500 ft (152 m)

28 .0  lbs  (12 .7  kg )
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2-3. TECHNICAL PRINCIPLES OF OPERATION.

2-3 .1  G e n e r a l . Operator manual ly
by  tu rn ing  c rank  hand les .  F i lm i s

moves  ro l l  o f  aer ia l  f i lm  be tween f i lm  spoo ls
viewed on l ighted v iewing surface.

2 - 3 . 2  E l e c t r i c a l  S y s t e m . Power switch controls 120 V, 60 Hz power for
ba l las t  t rans fo rmer  to  l i gh t  two  f luo rescen t  lamps .
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Section II OPERATING INSTRUCTIONS

2-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Power Switch Controls power to
f luo rescen t  lamps .

Crank Handles Spr ing- loaded  to  ho ld
f i l m  s p o o l s .  R o t a t e d  t o
move f i lm over viewing
s u r f a c e .

2-5. OPERATOR PREVENTIVE

Before You Operate.
your before (B) PMCS.

b .  Wh i le  You  Opera te .
your during (D) PMCS.

c . After You Operate.

MAINTENANCE CHECKS AND SERVICES.

Always keep in mind the WARNINGS and CAUTIONS. Perform

Always keep in mind the WARNINGS and CAUTIONS. Perform

Be sure to perform your after (A) PMCS.

d .  I f  Your  Equ ipment  Fa i l s  to  Opera te . Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.
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2-5.1 PMCS Procedures.

a. PMCS are designed to keep the equipment in good working condition by performing periodic service
tasks.

b. Service intervals provide you, the operator, with time schedules that determine when to perform specified
service tasks.

c. The “Equipment is Not Ready/Available If” column is used for identification of conditions that make the
equipment not ready/available for readiness reporting purposes or denies use of the equipment until corrective
maintenance is performed.

d. If your equipment fails to operate after PMCS is performed, immediately report this condition to your
supervisor.

e. Perform weekly as well as before operation if you are the assigned operator and have not operated the
item since the last weekly or if you are operating the item for the first time.

f. Item number column. Item numbers are assigned in chronological ascending sequence regardless of
interval designation. These numbers are used for your “TM Number” Column on DA Form 2404, Equipment
Inspection and Maintenance Worksheet in recording results of PMCS.

g. Interval columns. This column determines the time period designated to perform your PMCS.

h. Item to be inspected and procedures column. This column lists functional groups and their respective
assemblies and subassemblies as shown in the Maintenance Allocation Chart (Appendix B). The appropriate
check or service procedure follows the specific item to be inspected.

i. Equipment is not ready/available if: column. This column indicates the reason or cause why your
equipment is not ready/available to perform its primary mission.

j. List of tools and materials required for PMCS is as follows:

Item Quantity

Cheesecloth (Item 36, Appendix E) ar

Lens Cleaner (Item 3A, Appendix E) ar
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Table 2-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that can safely be checked and serviced without dis-
t u r b i n g  o p e r a t i o n . Make the complete checks and services when the
equipment can be shut down.

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
M - Monthly S - Semiannually

A - After Q - Quarterly BI - Biennially

ITEM
NO.

1

IN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

PORTABLE FILM VIEWER

I n s p e c t  V i e w e r

1. Inspec t  power  co rd  fo r  k inks ,  b reaks ,  o r  bu rns .

For Reediness
Reporting,
Equipment Is
Not Ready/
Available If:

Defec t i ve
power cord.
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Table 2-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont
B . Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

1

IN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

PORTABLE FILM  VIEWER - Cont

I nspec t  V iewer  -  Con t

WARNING

Death  o r  se r ious  in ju ry  may  occur  i f  po r tab le
f i lm  v iewer  i s  opera ted  w i th  de fec t i ve  power
c o r d .

2 .  P lug  in  power  co rd .

3.  Turn power swi tch ON.

4 .  Observe  even  l i gh t ing  o f  v iew ing  su r face .

5.  Turn power switch OFF.

6.  Unplug power cord.

7 .  R o t a t e  c r a n k  h a n d l e s  t o  r i g h t  a n d  l e f t .  O b s e r v e
f r e e  r o t a t i o n .

8 .  Check  ro l le rs  fo r  f ree  movement .

9 .  Pu l l  c rank  hand les  away  f rom v iewer .  Spr ing
t e n s i o n  w i l l  r e t u r n  h a n d l e s  t o  o r i g i n a l  p o s i t i o n
when released.

10. Turn power switch OFF.

11.  Unplug power cord.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 2-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont
B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours

A - After Q - Quarterly BI - Biennially

lTEM
NO.

2

IN.

B

ITEM TO BE INSPECTED

PROCEDURE

PORTABLE FILM VIEWER - Cont

Clean Viewing Surface.

WARNING

Death or  ser ious in jury may occur f rom
e lec t r i ca l  shock  i f  power  co rd  i s  no t
unp lugged  be fo re  se rv i c ing .

1. Unplug power cord.

2 . L i f t  v iew ing  sur face  f rom v iewer .

3.  Wipe viewing surface with cheesecloth dampened
wi th  lens  c leaner .

4 .  Dry  v iew ing  su r face  w i th  d ry  cheesec lo th .

5 .  R e i n s t a l l  v i e w i n g  s u r f a c e .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

2-8
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2-6. OPERATION UNDER USUAL CONDITIONS.

2-6 .1  Opera t ing  Procedures .

CAUTION

Hold v iewing surface in p lace when v iewer is  removed f rom mount ing bracket
to prevent damage to v iewing surface.

a . Remove f i lm viewer f rom mount ing bracket and place f i lm viewer on avai lable
work sur face.

b .  P l u g  p o w e r  c o r d  i n t o  e l e c t r i c a l  r e c e p t a c l e .

c . Pu l l  c rank  hand le  away  f rom v iewer  and  inser t  f i lm  spoo l  on  pos t .  Then
release crank handle and engage f i lm spool .

NOTE

Either lef t  or  r ight end of  v iewer may be used, depending on operator ’s
preference and which f i lm spool has f i lm wound on i t .  Care must be taken
to be certain f i lm is not  v iewed from wrong side.

d .  P u l l  f i l m  f r o m  s p o o l  o v e r  r o l l e r s .

2-9



Thread f i lm on empty f i lm spool  and rotate crank handles to draw f i lm
t i g h t l y  o v e r  v i e w i n g  s u r f a c e .

NOTE

F i lm mus t  be  over  ro l le rs  and  t igh t  to  p rov ide  und is to r ted  v iew.

f .  Turn  power  sw i tch  ON.

g . Ro ta te  c rank  hand les  to  d raw f i lm  in  des i red  d i rec t ion .

h .  O n  c o m p l e t i o n  o f  t a s k ,  r e w i n d  f i l m .

i . Turn power switch OFF.

j .  Remove  f i lm  spoo l  by  pu l l i ng  c rank  hand les  away  f rom v iewer  and  l i f t i ng  spoo l
f r e e .

k .  S t o r e  f i l m  a n d  s p o o l s .

l . Unplug power cord.

CAUTION

Hold v iewer surface in place when viewer is p laced in mount ing bracket to
prevent damage to v iewing surface.

m. Store v iewer in mount ing bracket.

2 - 6 . 2 Preparat ion for Movement.

a . Turn power switch OFF.

b .  Unp lug  power  co rd .

c . Wrap and tape power cord.

CAUTION

Hold v iewing surface in p lace when v iewer is  p laced in mount ing bracket
to prevent damage to v iewing surface.

d.  Mount and secure v iewer in mount ing bracket.

2-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for opera-
t ion  on ly  in  a  con t ro l led  env i ronment .

2-10
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Section III OPERATOR MAINTENANCE

2-8. LUBRICATION INSTRUCTIONS.

NOTE

These  lub r i ca t ion  ins t ruc t ions  a re  manda to ry .

2 - 8 . 1  R o l l e r s . App ly  s i l i cone  spray  ( I tem 18 ,  Append ix  E)  month ly  to  ro l le r
cranks,  handles,  and shafts.

2-9. TROUBLESHOOTING PROCEDURES.

a . The table l is ts the common malfunct ions which you may f ind dur ing operat ion
or maintenance of  the portable f i lm viewer or i ts  components. You should perform
t h e  t e s t / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  ma l func t ions  tha t  may  occur ,  nor  a l l  tes t  o r
inspec t ions  and  co r rec t i ve  ac t ions . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .

Table 2-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. FLUORESCENT LAMP DIMS OR FLICKERS.

Raise cover to determine which f luorescent lamp is defect ive.

Replace f luorescent lamp (paragraph 2-10.1).

2. FLUORESCENT LAMPS FLICKER.

Raise cover to gain access to defect ive f luorescent lamps.

(a )  Rep lace  de fec t i ve  f l uo rescen t  l amps  (paragraph  2 -10 .1 ) .

( b )  I f  f l u o r e s c e n t  l a m p s  c o n t i n u e  t o  f l i c k e r ,  r e f e r  t o  o r g a n i z a -
t iona l  ma in tenance .
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Table 2-2. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. FLUORESCENT LAMPS DO NOT LIGHT.

Step 1. Check that  power cord is  p lugged

( a )  I f  p l u g g e d  i n ,  p r o c e e d  t o

( b )  I f  u n p l u g g e d ,  p l u g  i n .

Step 2. Check that power switch is ON.

(a )  I f  sw i tch  i s  OFF,  tu rn  ON.

i n .

step 2.

( b )  I f  s w i t c h  i s  O N ,  r e f e r  t o  o r g a n i z a t i o n a l  m a i n t e n a n c e .

2-10. MAINTENANCE PROCEDURES.

T h i s  s e c t i o n  c o n t a i n s  i n s t r u c t i o n s  c o v e r i n g  o p e r a t o r  m a i n t e n a n c e  f u n c t i o n s  f o r
t h e  p o r t a b l e  f i l m  v i e w e r . Personne l  requ i red  a re  l i s ted  on ly  i f  t he  task  requ i res
more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Fluorescent Lamp.. . . . . . . . . . . . . . . . . . . . ..2-10.1
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2-10.1 Replace Fluorescent Lamp.

MOS: 81C, Cartographer

TOOLS: None

SUPPLIES: Fluorescent Lamp

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn power switch OFF.

b.  Unplug power cord.

c . Remove viewing surface and set aside.

d.  Remove defect ive f luorescent lamp by moving i t  toward spr ing- loaded
socke t  un t i l  p rongs  c lea r  la rger  socke t .  Then  remove  f luo rescen t  l amp.

2-13



TM 5-6675-320-14

e . Ins ta l l  new f luo rescen t  lamp by  inser t ing  p rongs  in  ho les  in  sp r ing -
loaded socket . Push f luorescent lamp toward socket unt i l  prongs at
o ther  end  a re  a l i ned  w i th  ho les  in  la rger  socke t .  Re lease  p ressure  to
sea t  f l uo rescen t  lamp.

f .  R e i n s t a l l  v i e w i n g  s u r f a c e .

g . Plug in power cord.

h.  Turn power swi tch ON.

Section IV

2-11. LUBRICATION INSTRUCTIONS.
at  th is  ma in tenance  leve l .

ORGANIZATIONAL MAINTENANCE

Th is  equ ipment  does  no t  requ i re  lub r i ca t ion

2-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

2-12 .1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

2 -12 .2 Special Tools; Test, Measurement, and Diagnostic Equipment; and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable

repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

2 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM 5-6675-320-24P cover ing organizat ional  maintenance for
th is  equ ipment .

2-13. SERVICE UPON RECEIPT.

2-13.1 C h e c k i n g  U n p a c k e d

Inspect the equipment for damage incurred dur ing shipment.  I f  equipment has
beeen damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

2-14
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2-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are
no organizat ional  PMCS procedures assigned for  th is equipment.

2-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES.

a. Organizat ional  t roubleshoot ing procedures cover the most common malfunct ions
tha t  may  be  repa i red  a t  the  o rgan iza t iona l  l eve l . Repa i r  o r  ad jus tment  requ i r ing
special ized equipment is  not  author ized unless such equipment is  avai lable.
Troubleshoot ing procedures used by lower level  maintenance should be conducted in
add i t i on  to  the  o rgan iza t iona l  t roub leshoo t ing  p rocedures .

b .  Th is  manua l  canno t  l i s t  a l l  t he  poss ib le  ma l func t ions  o r  every  poss ib le
t e s t / i n s p e c t i o n  a n d  c o r r e c t i v e  a c t i o n . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  c o r r e c t e d
b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

c .  F o r  u n i d e n t i f i e d  m a l f u n c t i o n s ,  u s e  t h e  f o l l o w i n g  s c h e m a t i c  o r  t h e  f o l d o u t
l o c t e d  a t  t h e  e n d  o f  t h i s  m a n u a l  f o r  f u r t h e r  f a u l t  a n a l y s i s .

d.  I f  any component of  the portable f i lm viewer does not power-up when turned on,
ver i f y  tha t  120  V  ac  i s  p resen t  a t  the  recep tac le . I f  v o l t a g e  i s  n o t  p r e s e n t ,  p l u g
equipment into receptacle wi th power avai lable and proceed with equipment t rouble-
shoo t ing . Perform no-power procedures for  dead receptacle (Table 1-4).
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Table 2-2. ORGANIZATIONAL TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. FLUORESCENT LAMPS FLICKER.

Ra ise  cover  to  ga in  access  to  ba l las t  t rans fo rmer .

Rep lace  ba l las t  t rans fo rmer  (pa ragraph  2 -16 .2 ) .

2. FLUORESCENT LAMPS ARE NOT LIT.

Check  con t inu i t y  o f  power  sw i t ch .

( a )  I f  c o n t i n u i t y  e x i s t s ,  r e p l a c e  b a l l a s t  t r a n s f o r m e r
(paragraph  2 -16 .2 ) .

( b )  I f  n o  c o n t i n u i t y  e x i s t s ,  r e p l a c e  p o w e r  s w i t c h
[paragraph  2 -16 .1 ) .
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2-16. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
f u n c t i o n s  f o r  t h e  p o r t a b l e  f i l m  v i e w e r . Personne l  requ i red  a re  l i s ted  on ly  i f  the
task requires more-than one.

b .  A f t e r  c o m p l e t i n g
sure that  equipment

PROCEDURE

each maintenance procedure, perform operat ional  check to be
is properly functioning.

INDEX

PARAGRAPH

Replace Power Switch . . . . . . . . . . . . . . . . . . . . .

Replace Ballast Transformer . . . . . . . . . . . . . . . . . . .

Remove/Instal l  Portable Fi lm Viewer Mount ing Assembly .  .  .  .  .  .

2-16.1

. . . 2 -16 .2

. . . 2 -16 .3
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2-16 .1 Replace Power Switch.

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 9/16 in.  Combinat ion Wrench

SUPPLIES: Power Switch

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn power switch OFF.
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b. Unplug power cord.

c . L i f t  v i e w i n g

d. Remove f luore

e . Disconnect wi

f .  Remove ou te r
Remove power

surface and set  aside.

scent lamps and set  aside.

r i n g  a t  w i r e  n u t s .

beze l  nu t  secur ing  power  sw i tch  to  por tab le  f i lm  v iewer .
s w i t c h .

g . Note posi t ion of  inner bezel  nut  and remove from defect ive power switch.
Instal l  inner bezel  nut  on new power switch c lose to the noted posi t ion.

h .  Inser t  new power  sw i tch  th rough  por tab le  f i lm  v iewer  and  secure  w i th
ou te r  beze l  nu t .

i . Reconnect  wir ing.

j .  R e i n s t a l l  f l u o r e s c e n t  l a m p s .

k .  R e i n s t a l l  v i e w i n g  s u r f a c e .

l . Plug in power cord.

m. Turn power switch ON.
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2-16 .2  Rep lace  Ba l las t  T rans fo rmer .

MOS: 83FJ6,

TOOLS:  F la t
5 /16
9mm

Reproduct ion Equipment Repairer

T ip  Sc rewdr i ve r
i n .  N u t d r i v e r
Combination Wrench

SUPPLIES: Ba l las t  T rans fo rmer
Wire Ties
Wire Nuts
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WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power is
unplugged before serv ic ing-.

a . Turn power switch OFF.

b.  Unplug power cord.

c . L i f t  v iew ing  su r face  and  se t  as ide .

d.  Remove f luorescent lamps and set aside

e . Tag  and  d isconnec t  w i res  a t  w i re  nu ts

NOTE

Before removing any wire nuts,  make note of  electr ical  lead colors and
rou t ing  to  w i re  nu ts .

f .

g .

h .

i .

j .

k .

l .

m.

n .

o .

p .

Remove wire ties.

Remove g round  lead  a t tach ing  nu t  f rom le f t  s ide  o f  ba l las t  t rans fo rmer
bracket and remove lead.

Remove screws, washers,  and nuts f rom bal last  t ransformer bracket and
remove  de fec t i ve  ba l las t  t rans fo rmer .

I n s t a l l  n e w  b a l l a s t  t r a n s f o r m e r  i n  c o r r e c t  p o s i t i o n  ( n o t i n g  w i r e
colors) ,  and secure brackets in p lace wi th nuts,  washers,  and screws.

Reconnect  ground lead to t ransformer bracket  screw and secure wi th nut .

Connect  wires. Secure wi th wire nuts.

Secure wire bundles wi th new wire t ies.

Re ins ta l l  f l uo rescen t  lamps .

Re ins ta l l  v iew ing  su r face .

Plug in power cord.

Turn power switch ON.
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2-16.3 Remove/ Ins ta l l  Por tab le  F i lm V iewer  Mount ing  Assembly .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS:  1 /2  in .  Socke t ,  1 /4  in .  Dr ive
1 /4  in .  Dr i ve  Ra tche t

SUPPLIES: Portable Fi lm Viewer Mount ing Assembly

a . Remove portable f i lm viewer.

b.  Remove bol ts and lockwashers holding defect ive mount ing assembly to
wal l .

c . Instal l  new portable f i lm viewer mount ing assembly and secure with
lockwashers and bol ts.

d .  Re ins ta l l  po r tab le  f i lm  v iewer  in  mount ing  assembly .

2-17. PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing
a n d  s h i p p i n g  i n s t r u c t i o n s .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.
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CHAPTER 3

ANALYTICAL PHOTOGRAMMETRIC POSITIONING SYSTEM (APPS)

Section I INTRODUCTION

3-1. GENERAL INFORMATION.

3-1.1 Scope.

Model Number and Equipment Name. Model AN/UYK-48, Analytical Photogrammetric Positioning System
(APPS).

b. Purpose of Equipment. To accurately determine elevation and position of terrain features from a point-
positioned data base.

3-1.2 Reference Information.

TM 5-1260-206-12, Operator and Organizational Maintenance Manual for Analytical Photogrammetric Positioning
System (APPS) AN/UYK-48, and TM 5-1260-206-34, Direct and General Support Maintenance Manual for Analytical
Photogrammetric Positioning System (APPS) AN/UYK-48, and TM 5-1260-206-24P, Organizational, Direct and
General Support Maintenance Repair Parts and Special Tools List (RPSTL) (Including Depot Maintenance, Repair
Parts and Special Tools) for Analytical, Photogrammetric Positioning System (APPS) AN/UYK-48, contain Informa-
tion applicable to this equipment.

Change 2 3-1 /(3-2 blank)

a .
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CHAPTER 4

GRAPHICS PLOTTER

Section I INTRODUCTION

4 - 1 . GENERAL INFORMATION.

4 - 1 . 1  S c o p e .

Model Number and
P l o t t e r .

( 1 )  O p e r a t i n g  i
paragraphs 4-2 through
c e n t e r .

Equipment Name. Model HP-9872B and HP-9872C X-Y Graphics

ns t ruc t ions  fo r  the  HP-9872B p lo t te r  a re  con ta ined  in
4-10. For maintenance, contact  c losest vendor service

(2 )  Opera t ing  ins t ruc t ions  fo r  the  HP-9872C p lo t te r  a re  con ta ined  in
paragraphs 4-11 through 4-16. I f  maintenance by vendor serv ice personnel  is  not
avai lable,  maintenance procedures for the plot ter  are found in paragraphs 4-17
through 4-29.

b.  Purpose of  Equipment. To  p roduce  da ta  o r  ins t ruc t ions  f rom a  con t ro l l i ng
compute r  in  a  permanent ,  mu l t i co lo r ,  p r in ted ,  o r  g raph ic  fo rm.

4 - 1 . 2  G l o s s a r y .

De fau l t  Cond i

MOS . . . .

tions . . . . . . . . . . . . . Automatic parameters and
cond i t i ons  fo r  p rogram
sta tements  se t  by  fac to ry .

. . . . . . . . . . . . . . . . Metal-Oxide Semiconductor.

Program Statement . . . . . . . . . . . . . . Programming command re-
cogn ized  by  p lo t te r ’ s
i n t e r n a l  c i r c u i t s .

ROM. . . . . . . . . . . . . . . . . . . . . Read Only Memory. Cannot
be changed by operator.

RAM . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .Reader Addressable Mem-
o r y . Can be changed by
o p e r a t o r .

Statement Parameters . . . . . . . . . . . . Functional limits of each
plotter programming
s ta tement . Normally a
se t  o f  to le rances .

4-1
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TTL . . . . . . . . . . . . . . . . . . . . . Transistor-Transistor
Log ic . IC chip contains
l i n k e d  t r a n s i s t o r s  t o
accomp l i sh  log ic  func -
t i o n s .

4 - 2 .

4-2 .1

a .

b.

c .

d .

e .

f .

g .

h.

i .

j .

k .

l .

m.

n.

EQUIPMENT DESCRIPTION.

Equ ipment  Charac te r i s t i cs ,  Capab i l i t i es ,  and  Fea tu res .

Al l  major operat ions are control led by the HP-9825A Desk-Top computer.

Programmable select ion of  four pens.

Selectable pen speed.

P o i n t  d i g i t i z i n g .

E l e c t r o s t a t i c  p a p e r  h o l d i n g .

F i v e - c h a r a c t e r  s e t s  f o r  l a b e l i n g .

User -de f ined  charac te rs .

Dashed  l i ne  fon ts  and  se lec tab le  l i ne  t ypes .

B u i l t - i n  c o n f i d e n c e  a n d  s e l f - t e s t s .

E r r o r - f r e e ,  o f f - s c a l e  d a t a  h a n d l i n g .

Symbol mode plot t ing.

Window p lo t t ing .

L o c a l  p e n - p o s i t i o n i n g  c o n t r o l .

E r r o r  i n d i c a t o r s .
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4-2.2 Locat ion and Descr ipt ion of  Major Components.

DUST COVER. Cloth cover keeps dust off platen and internal components.

POWER CORD . Provides independent power to plot ter .

HP-IB INTERFACE ROM WITH CABLE. Prov ides  pa th  fo r  e lec t ron ic  s igna l  t ransmiss ion
be tween p lo t te r  and  con t ro l le r .

PEN STABLES. Store pens.

PEN TRAVERSE CARRIAGE. Holds and moves pen arm.

PEN ARM. Holds pen in place and l i f ts  or  ra ises pen as ordered.

ACCESSORY KIT. S to res  accessor ies ,  such  as  ex t ra  pens  and  d ig i t i z ing  s igh t .

PLATEN . Provides drawing surface for  mount ing paper.

DIGITIZING SIGHT. Used  to  v i sua l l y  pos i t i on  pen  over  po in t  to  be  d ig i t i zed .
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4-2 .3  Equ ipment  Data .

Manufac tu re r

Weight

Power Requirements

Dimensions

Width

Depth

He igh t

P l o t t i n g  A r e a

Y-Ax is

X-Ax is

P lo t t ing  Accuracy

R e p e a t a b i l i t y

Given Pen

Pen-to-Pen

Addressable Resolut ion

Speed

E i t h e r  A x i s

45° Angle

Adjustable Range

Hewlett-Packard

40 lbs (18.2 kg)

120 V (108V, Min;
126 V, Max), 48-66 Hz,
2.1 amps

19.5 in. (49.7 cm)

18 in. (45.5 cm)

7 .5  in .  (18 .9  cm)

11 in. (28 cm)

15.75 in. (40 cm)

±0.2% def lec t ion
±0.008 in. (0.20 mm)

0.002 in. (0.04 mm)

0.008 in. (0.20 mm)

0.001 in. (0.025 mm)
(Smallest addressable
move)

14  in . / sec  (36  cm/sec) ,
max

20  in . / sec  (50 .9  cm/sec) ,
max

( Inc rements  o f  0 .4
i n . / s e c )  0 . 4  i n . / s e c
(10 mm/sec) to 14 in. /sec
(36 cm/sec)

P lo t t ing  Speed 3 char/sec
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32°F (0°C) to 131°F
(55°C)

5% to 95% relative

Environmental Range

Temperature

Humid i ty

4 - 3 . TECHNICAL PRINCIPLES OF OPERATION.

4 - 3 . 1  G e n e r a l .

a. The plot ter  has an internal  microprocessor which interprets and responds to
commands in the form of program statements from the HP-9825A Desk-Top Computer. It
d i r e c t s  t h e  p l o t t e r ’ s  i n t e r n a l  c i r c u i t s  t o  p e r f o r m  t h e  d e s i r e d  o p e r a t i o n .

b. The plot ter draws l ines using vector data received from the computer in the
fo rm o f  a  d ig i ta l  word . The  p lo t te r  then  t rans la tes  the  vec to r  da ta  in to  an  ana log
signal  which dr ives the chart  pen.

c . The  p lo t te r  can  cons t ruc t  a  p lo t  by  t rac ing  a  l i ne  f rom po in t  to  po in t  in  a
ser ies  o f  da ta  po in ts , each  po in t  rece ived  as  a  d ig i ta l  word . I f  the sequence of
da ta  po in ts  i s  no t  con t inuous , an insertable ROM can calculate and provide the
miss ing  po in ts .

d . The plot ter  can also send coordinate data back to the computer.  Sending of
p l o t  d a t a  b y  p l o t t e r  i s  c a l l e d  p o i n t  d i g i t i z i n g . I n  d i g i t i z i n g ,  t h e  d i g i t i z i n g
sight is loaded l ike a regular pen and is manual ly posi t ioned on a point  using the
loca l  con t ro l  push-bu t ton-sw i tches  on  the  p lo t te r -’ s- f ron t  pane l .  P ress ing  the  ENTER
key, wi th the sight in the pen down posi t ion,  wi l l  send the coordinates of  the pen's
pos i t ion  to  the  computer .

e . The plotter is controlled and operated by programming statements sent from
the computer. It can only be operated independently when Performing self-test, the
conf idence test  and manual ly edi t ing charts- . The  con f idence  tes t  and  se l f - tes ts  a re
preprogrammed and ,  once  in i t i a ted ,  a re  con t ro l led  in te rna l l y  by  the  m ic roprocessor .
Manua l  char t  ed i t i ng  i s  accompl i shed  us ing  the  f ron t  pane l  pen  con t ro l  bu t tons .

4 - 3 . 2  D e t a i l e d . The  p lo t te r  can  be  separa ted  in to  s i x  func t iona l  a reas :

98034A HP-IB Interface ROM with Cable

( In te rna l )  In te r face  C i rcu i t s

Data Processing

Loca l  Con t ro l  C i rcu i t s

Pen  Dr i ve  C i rcu i t s

Power Supply
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a.  A l l  con t ro l ,  p rogramming ,  and  da ta  s igna ls  a re  inpu t ted  and  ou tpu t ted  v ia  the
HP- IB  in te r face  cab le . I t  a c t s  a s  a  t r a f f i c  c o n t r o l l e r  f o r  s i g n a l s  a n d  d a t a ,  a n d
commands input and output f rom the plot ter.

b . I n t e r f a c e  c i r c u i t s  p e r f o r m  i n t e r n a l  i n t e r f a c i n g  f u n c t i o n s  f o r  s i g n a l s ,  d a t a ,
and commands received into and outputted from the plot ter . I t  t r a n s f e r s  t h e  d a t a
and commands the data processing.

c . Da ta  p rocess ing  ac ts  as  the  b ra in  o f  the  compute r .  I t  i n te rp re ts  the
commands and data,  and implements the desired funct ion by outputt ing signals to
direct  the f ront  panel  controls,  X-Y pen dr ive motors and the pen up/down solenoid.

d . Loca l  con t ro l  c i r cu i t s  a l low the  opera to r  to  per fo rm cer ta in  manua l  func t ions
us ing  the  f ron t  pane l  con t ro ls . Signals produced by pressing the controls are sent
to  da ta  p rocess ing  fo r  imp lementa t ion .

e . Pen dr ive circui ts control  the movement of  the chart  pen according to the
ins t ruc t ions  rece ived  f rom da ta  p rocess ing .

f .  P o w e r  s u p p l y  p r o v i d e s  r e g u l a t e d  v o l t a g e s  t o  a l l  t h e  c i r c u i t s  i n  t h e  p l o t t e r .
I t  i s  tu rned  on  and  o f f  by  a  f ron t  pane l  con t ro l .

NOTE

I n  t h e  f o l l o w i n g  d e s c r i p t i o n s  o f  t h e  p l o t t e r ’ s  f u n c t i o n a l  o p e r a t i o n ,  a l l
r e f e r e n c e s  t o  l o g i c  l e v e l s  w i l l  f o l l o w  t h e  f o l l o w i n g  c o n v e n t i o n :

(A) High = 1 = True
(B) Low = Ø = False

4-3.2.1 98034A HP-IB Interface ROM with Cable. Interfaces the computer and the
p lo t te r  and  con ta ins  the  in te r face  bus  ( IB ) ,  used  to  send  s igna l  t ransmiss ions  to
and from the plot ter ,  and the ROM that controls those signals.

NOTE

References  to  the  p lo t te r  and  the  HP- IB  in  th i s  descr ip t ion  a re
synonymous, as the signal  l ines on the HP-IB come direct ly f rom the
p l o t t e r .

a. The  HP- IB  in te r face  per fo rms four  ma jo r  func t ions :

(1 )  Mon i to r ing  s igna ls  f rom the  HP- IB  ( f rom p lo t te r )  and  compute r .

( 2 )  T r a n s f e r r i n g  d a t a  b y t e s  t o  t h e  p l o t t e r .

(3 )  T rans fe r r ing  da ta  by tes  and  in fo rmat ion  to  the  compute r .

(4) Al lowing communicat ion between the computer and plot ter .
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b.  The  func t ions  a re  accompl i shed  by  the  fo l low ing  func t iona l  un i t s :

S i g n a l  l i n e s

Se lec t  code  decoder  c i r cu i t

I / O  r e g i s t e r  d e c o d e r  c i r c u i t

Computer command register  c i rcui t

I / O  d a t a  r e g i s t e r  c i r c u i t

C o m p u t e r  i n t e r r u p t  l o g i c  c i r c u i t

C o n t r o l  l o g i c  c i r c u i t

I n t e r r u p t  l o g i c  c i r c u i t

H P - I B  t r a n s c e i v e r  c i r c u i t

HP- IB  ou tpu t  da ta  la tch  c i rcu i t

HP- IB  address  reg is te r  c i r cu i t

H P - I B  i n p u t  m u l t i p l e x e r  c i r c u i t

H P - I B  c o n t r o l  b u s  l a t c h  c i r c u i t

P a r a l l e l  p o l l  l o g i c  c i r c u i t

( 1 )  S i g n a l  l i n e s  c a r r y  t h e  d a t a , in fo rmat ion ,  and  con t ro l  s igna ls  be tween
the HP-IB interface ROM, the computer and the plot ter  (Tables 4-1 and 4-2).  Signal
l ines can be grouped by funct ion into four groups:

Data  l i nes

T r a n s f e r  l i n e s

C o n t r o l  l i n e s

I / O  l i n e s

(2 )  Da ta  l i nes  a re  found  on  bo th  s ides  o f  the  HP- IB  In te r face .  They  con ta in
a l l  the  s igna ls  tha t  commun ica te  da ta ,  inc lud ing  inpu t ,  ou tpu t  and  p rogram codes ;
address  con t ro l ;  and  s ta tus  in fo rmat ion . T rans fe r  l i nes  ho ld  the  s igna ls  tha t
con t ro l  the  t rans fe r  o f  each  by te  o f  in fo rmat ion  be tween the  p lo t te r  (v ia  HP- IB)  and
the  HP- IB  in te r face  (e i ther  to  o r  f rom) . S igna ls  on  the  con t ro l  l i nes  a re  p r imary
con t ro l  s igna ls  and  govern  the  f low o f  in fo rmat ion  over  bo th  the  t rans fe r  and  da ta
l ines  be tween the  HP- IB  in te r face  and  the  p lo t te r . S igna ls  on  the  I /O  l i nes  per fo rm
the same funct ions between the HP-IB Interface and computer,  as those on the
t rans fe r  and  con t ro l  l i nes  do  be tween the  HP- IB  In te r face  and  the  p lo t te r .
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(a )  The  opera t ion  o f  the  HP- IB  In te r face  ROM c i rcu i t r y  i s  dependent  on
the  requ i rements  o f  the  compute r  o r  p lo t te r  as  ind ica ted  by  the  s ta tus  o f  s igna ls  on
t h e  s i g n a l  l i n e s . Direct ion of  s ignal  f low depends on which system (computer,  HP-IB
I n t e r f a c e ,  o r  p l o t t e r )  i s  t h e  a c t i v e  c o n t r o l l e r  a n d ,  d u r i n g  a n  i n t e r c h a n g e ,  w h i c h
dev ice  i s  ta l k ing  ( the  ac t i ve  con t ro l le r  o r  the  HP- IB  In te r face)  and  wh ich  i s
l i s t e n i n g .

Table 4-1. SIGNAL LINES BETWEEN COMPUTER AND INTERFACE

S i g n a l  D i r e c t i o n
L i n e * D e s c r i p t i o n Func t ion (CMPTR INTFC)

IODØ IOD7

PAØ PAØ

IC1 thru IC2

DOUT

IOSB

FLG

STS

INIT

IRL

IRH

INT

Input /Outpu t  Data

Peripheral  Address

DATA LINES

C a r r i e s  a l l  d a t a .

I d e n t i f i e s  p e r i p h e r a l
device to be addressed.

I/0 LINES

Register Code

D i r e c t i o n  o f  T r a n s f e r
(1 = out)

1/0 Strobe

I n t e r f a c e  F l a g
(1 = Ready)

I n t e r f a c e  S t a t u s
(1 = Present)

C a l c u l a t o r  I n i t i a l i z e

Interrupt Request Low
(Ø-7)

Interrupt Request High
(8 -15 )

I n t e r r u p t  P o l l

Latches inputs and out-
p u t s  i n t o  r e g i s t e r .

De te rmines  t rans fe r
d i r e c t i o n .

I n i t i a t e s  t r a n s f e r .

Ind ica tes  HP- IB  In te r -
face readiness to com-
p u t e r .

Ind ica tes  HP- IB  In te r -
face presence to computer.

Resets HP-IB Interface.

Low p r io r i t y  reques t .

H i g h  p r i o r i t y  r e q u e s t .

Demands response to poll.

*  Bar  over  l i ne  des igna t ion  s tands  fo r  nega t i ve - t rue  log ic .
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Table 4-2. SIGNAL LINES BETWEEN PLOTTER AND INTERFACE

S i g n a l  D i r e c t i o n
L ine D e s c r i p t i o n Func t ion (CMPTR INTFC)

DI01-8

ATN

SRQ

IFC

EO1

REN

NRFD

NDAC

DAC

DATA LINES

Data  Inpu t /Outpu t Carr ies 1/0 data,  program
codes, addresses and
s t a t u s .

CONTROL LINES

A t t e n t i o n Indicates data or address
t ransmiss ion .

Service Request Ind ica tes  se rv i ce  reques t .
(Low = Request)

I n t e r f a c e  C l e a r D isab les  HP- IB  In te r face  fo r
(Low = Clear) bus .

End or  Iden t i f y I d e n t i f i e s  e n d  o f  d a t a .
(Low = End)

Remote Enable Enables remote control
o p e r a t i o n  o f  p l o t t e r .

TRANSFER LINES

Not Ready for Data Ind ica tes  read iness  to
(Low = Not Ready) accep t  in fo rmat ion .

Not, Data Accepted I n d i c a t e s  r e c e i p t  o f
(Low = Not Ready) i n f o r m a t i o n .

D a t a  V a l i d  ( A c c e p t e d )  I n d i c a t e s  i n f o r m a t i o n
( Low = Data Valid) v a l i d i t y .
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NOTE

Operat ion of the HP-IB Interface ROM is explained in the fol lowing
paragraphs in terms of  the type of  funct ion being performed.

( b )  M o n i t o r i n g  s i g n a l  l i n e s . In order to determine i ts mode of opera-
t ion ,  the  HP- IB  In te r face  ROM has  a  p rocessor  in  the  con t ro l  l og ic  c i r cu i t  tha t
mon i to rs  the  s igna l  l i nes  f rom the  compute r  and  the  p lo t te r .

( c )  Mon i to r ing  o f  the  compute r  i s  accompl i shed  v ia  a  ca lcu la to r  f l ag
(CFLAG) signal  f rom the computer command register c i rcui t .  When the computer
reques ts  an  inpu t /ou tpu t  ( I /0 )  opera t ion  f rom the  HP- IB  In te r face ,  the  CFLAG s igna l
i s  s e n t  t r u e . A true CFLAG signal  induces the processor in the control  logic
c i rcu i t  to  send  ins t ruc t ions  to  o ther  c i r cu i t s  to  decode  and  execu te  the  reques ted
I / 0  o p e r a t i o n .

(d )  To  mon i to r  the  p lo t te r  fo r  an  I /O  opera t ion  reques t ,  the  p rocessor
i n  t h e  c o n t r o l  l o g i c  c i r c u i t  p e r i o d i c a l l y  s a m p l e s  s i g n a l s  o n  t h e  c o n t r o l  l i n e s  a n d
t r a n s f e r  l i n e s . I f  the  s ta te  o f  these  s igna ls  ind ica tes  an  opera t ion  i s  reques ted ,
the  p rocessor  i ssues  appropr ia te  ins t ruc t ions .

(3 )  Se lec t  code  decoder  c i r cu i t  de te rmines  in i t i a l l y  when  the  HP- IB  In te r -
face ROM is being addressed by the computer. A  se lec t  code  sw i tch  in  the  c i r cu i t
establ ishes a unique select  code for the HP-IB Interface ROM, which wi l l  only
respond when an ident ical  code is sent on per ipheral  address l ines PAØ thru PA3.
The  c i r cu i t  sends  ca lcu la to r  f l ag  (CFLAG)  s igna l  l ow to  ind ica te  i t s  p resence  and
readiness to the computer and sends status (STS) l ine low to te l l  the computer that
n o  e r r o r  c o n d i t i o n s  e x i s t . T h e  c i r c u i t  r e s p o n d s  t o  t h e  r e c e i p t  o f  a  c o r r e c t  a d d r e s s  
code  by  look ing  fo r  an  I /0  command v ia  the  I /0  reg is te r  decoder  c i r cu i t .

( 4 )  I / 0  r e g i s t e r  d e c o d e r  c i r c u i t  c o n t a i n s  a  s e t  o f  g a t e s  t h a t  i n t e r p r e t  a n
I/0 command from the computer. A  d i rec t ion  o f  t rans fe r  (DOUT)  s igna l  i nd ica tes  to
the  c i rcu i t  whe ther  a  t rans fe r  i s  an  inpu t  o r  ou tpu t  opera t ion  f rom the  compute r ,
i .e . ,  whether  da ta  w i l l  be  t rans fe r red  to  o r  f rom the  HP- IB  In te r face . I f  a  da ta
t rans fe r  to  the  HP- IB  In te r face  i s  ind ica ted ,  the  c i rcu i t  l a tches  any  da ta  on  the
I /0  da ta  l i nes  IODØ th ru  IOD7 in to  the  ou tpu t  reg is te r  o f  the  I /0  da ta  reg is te r
c i rcu i t  w i th  an  I /0  s t robe  pu lse  ( IOSB)  s igna l . The IOSB signal also induces the
latching of  any coded signals on the DOUT, IC1, and IC2 l ines into the computer
command reg is te r  c i r cu i t . I f  the HP-IB Interface ROM were transferr ing data to the
computer  ( f rom the  HP- IB  In te r face) ,  the  c i rcu i t  wou ld  opera te  in  the  oppos i te
d i rec t ion  upon  rece ip t  o f  the  IOSB s igna l . Data would be latched onto the computer
data l ines IODØ thru IOD7.

NOTE

Data cannot be inputted to the computer when i t  is  conduct ing an interrupt
p o l l . The  INT s igna l  i s  low fo r  an  in te r rup t  po l l .

4-10



TM 5-6675-320-14

(a )  A  la tch  in  the  compute r  command reg is te r  c i r cu i t  ho lds  an  I /0
reg is te r  code  s igna l  (b i t s  R4  th ru  R7) . The I /0 register code is composed of bi ts
o f  the  IC1  and  IC2  s igna ls  and  the  t rans fe r  d i rec t ion  o f  t rans fe r  (DOUT)  s igna l .
One bi t  of  the register code is buffered through a nand gate to become the calcula-
t o r  f l a g  ( C F L A G )  s i g n a l  s e n t  t o  t h e  p r o c e s s o r  i n  t h e  c o n t r o l  l o g i c  c i r c u i t .  I f  t h e
HP-IB Interface ROM is busy and cannot accompl ish a t ransfer,  CFLAG signal  is  sent
t rue .  CFLAG is  sen t  to  induce  the  in te r face  f lag  (FLG)  s igna l ,  sen t  to  the  computer
by  the  se lec t  code  decoder  c i r cu i t ,  to  go  h igh  ind ica t ing  the  no t - ready  s ta te  o f  the
HP- IB  In te r face .

(b )  When a  t rans fe r  i s  f i r s t  reques ted ,  the  HP- IB  In te r face  i s  no t
operat ing and the CFLAG signal  is  fa lse,  enabl ing a low FLG signal  to be sent
i n d i c a t i n g  r e a d i n e s s . As soon as the I /0 strobe pulse ( IOSB) strobes the data,
DOUT, IC1 and IC2 signals into the HP-IB Interface, the computer command register
c i rcui t  sends CFLAG signal  t rue. The HP-IB Interface ROM now cannot accept a second
s e t  o f  d a t a  u n t i l  t h e  f i r s t  i s  p r o c e s s e d .

( c )  T r a n s f e r r i n g  t o  p l o t t e r . When coded signals and data have been
latched into the HP-IB Interface ROM, transfer operat ions begin.  A true CFLAG
s igna l  ( same s igna l  sen t  to  the  compute r  command reg is te r  c i r cu i t )  i s  sen t  to  the
p r o c e s s o r  i n  t h e  c o n t r o l  l o g i c  c i r c u i t , to  te l l  i t  an  I /0  opera t ion  i s  commanded.
The  con t ro l  l og ic  c i r cu i t  re tu rns  a  read  ca lcu la to r  command reg is te r  (RCCR)  s igna l
that  causes IC1, IC2, and DOUT signals to be gated onto the processor data bus.

NOTE

Af te r  an  I /0  opera t ion  (da ta  t rans fe r )  i s  comp le ted ,  p rocessor  ou tpu ts  a
c lea r  ca lcu la to r  command reg is te r  (CCCR)  s igna l  tha t  c lea rs  c i r cu i t s  fo r
ano ther  opera t ion . Ca lcu la to r  f l ag  (CFLAG)  i s  sen t  fa l se  to  ind ica te
read iness .

( d )  A f t e r  t h e  p r o c e s s o r  i n  t h e  c o n t r o l  l o g i c  c i r c u i t  o u t p u t s  t h e  r e a d
calculator command register  (RCCR) s ignal  to computer command register  c i rcui t ,  i t
sends a read computer output data (RCOD) s ignal  to I /0 data register  c i rcui t . RCOD
gates data f rom the computer onto the processor data bus.

(e )  I f  da ta  were  be ing  t rans fe r red  to  the  compute r  ins tead  o f  f rom,  the
processor would output a send computer input data (SCID) s ignal  which would latch
da ta  on  i t s  da ta  bus  in to  the  I /0  da ta  reg is te r  c i r cu i t ,  where  i t  wou ld  wa i t  fo r  an
1/0 strobe pulse to send i t  to the computer.

( f )  T h e  i n i t i a l i z e  c i r c u i t  a p p l i e s  + 9  V  t o  t h e  p r o c e s s o r  a f t e r  a l l
o the r  supp l ies  a re  s tab le . An  in i t i a l i ze  ( IN IT)  s igna l  i s  rece ived  f rom the  compu-
te r  when  the  p roper  power  cond i t i ons  have  been  reached .  I f  the  IN IT  s igna l  i s
rece ived  and  the  HP- IB  In te r face  i s  the  ac t i ve  con t ro l le r ,  the  p rocessor  i ssues  an
abort  s ignal  ( IFC) and sends a remote enable (REN) s ignal  t rue. I f  the  HP- IB
I n t e r f a c e  i s  n o t  t h e  c o n t r o l l e r ,  t h e  p r o c e s s o r  c l e a r s  a l l  t h e  H P - I B  f u n c t i o n s .  T h e
i n i t i a l i z e  c i r c u i t  a l s o  p r o v i d e s  a  r e s e t  p u l s e  f o r  t h e  H P - I B  c o n t r o l  b u s  l a t c h
c i r c u i t  a n d  p o w e r  f o r  t h e  c o n t r o l  l o g i c  c i r c u i t .
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( g )  T h e  H P - I B  a d d r e s s  r e g i s t e r  c i r c u i t  a s s i g n s  f i v e  l e a s t  s i g n i f i c a n t
bi ts of  the HP-IB talk/ l is ten address to data on the processor data bus and enables
the  HP- IB  In te r face  to  become the  ac t i ve  con t ro l le r ,  i .e . ,  take  over  a  t rans fe r .
S ix  sw i tches  in  the  c i rcu i t  a re  used  to  se t  the  HP- IB  ta lk / l i s ten  address .  When
each  sw i tch  i s  on ,  i t s  co r respond ing  b i t  i s  se t  to  a  log ica l  Ø .  F ive  o f  these
switches are connected to the processor data bus bi ts DØ thru D4. One of  the
switches is the system control ler  switch which, when on, makes the HP-IB Interface
the  ac t i ve  con t ro l le r  fo r  any  da ta  on  the  bus . The  ou tpu t  o f  the  sys tem con t ro l le r
switch is connected to bi t  D5 of  the processor data bus. T h e  H P - I B  t a l k / l i s t e n
address  b i t s  and  sys tem con t ro l le r  b i t  a re  ga ted  on to  the  bus  dur ing  a  t rans fe r
cycle when a read interface bus address (RIBA) is received from the control  logic
c i r c u i t .

( h )  D a t a  f r o m  t h e  I / O d a t a  r e g i s t e r  c i r c u i t  i s  t r a n s f e r r e d  v i a  t h e
processor data bus to the HP-IB output latch c i rcui t  and to the ROM in the control
l o g i c  c i r c u i t . The processor outputs a send interface bus data (SIBD) s ignal  to
e n a b l e  t r a n s f e r  o f  t h e  d a t a  t o  a n  e i g h t - b i t  l a t c h  i n  t h e  c i r c u i t . A  f i v e - b i t
p a t t e r n  ( H P - I B  t a l k / l i s t e n  a d d r e s s )  t h a t  i d e n t i f i e s  t h e  d a t a  i s  s e n t ,  w i t h  t h e  s e n d
in te r face  bus  con t ro l  (S IBC)  s igna l , t o  t h e  H P - I B  c o n t r o l  b u s  l a t c h  c i r c u i t .

( i )  When the  HP- IB  con t ro l  bus  la tch  c i r cu i t  rece ives  an  S IBC s igna l ,
t h e  b i t  p a t t e r n  o n  t h e  p r o c e s s o r  i s  t r a n s f e r r e d  t o  a  f i v e - b i t  l a t c h .  T h e  o u t p u t s  o f
th is  la tch  a re  f i ve  s igna ls  ( IEO1,  IATH,  IRSQ,  IREH,  and  I IFC) ,  wh ich  a re  rou ted  to
b u s  d r i v e r s  i n  H P - I B  t r a n s c e i v e r  c i r c u i t .

( 5 )  T h e  H P - I B  t r a n s c e i v e r  c i r c u i t  a p p l i e s  t h e  i d e n t i f i c a t i o n  b i t  p a t t e r n  t o
the  f i ve  con t ro l  l i nes  (EOI ,  ATN,  SRQ,  REN,  and  IFC)  o f  the  s igna l  l i nes .  The
c i rcu i t  has  fou r  bus  t ransce ive r  modu les ,  two  fo r  the  da ta  l i nes  and  two  fo r  the
c o n t r o l  a n d  t r a n s f e r  l i n e s . They  a l low b id i rec t iona l  f l ow o f  da ta  and  con t ro l
i n fo rmat ion  v ia  open  co l lec to r  d r i ve rs  and  rece ive rs  w i th  hys te res is . When data and
b i t  p a t t e r n s  a r e  t r a n s f e r r e d ,  t h e y  a r e  s e n t  b y  c i r c u i t  t o  t h e  p l o t t e r  v i a  t h e  H P - I B
cab le .

( a )  T r a n s f e r r i n g  t o  c o m p u t e r . When data signals and the accompanying
con t ro l  in fo rmat ion  i s  to  be  t rans fe r red  f rom the  p lo t te r  to  the  HP- IB  In te r face ,
s i g n a l s  a r e  f i r s t  i n p u t  t o  t h e  c i r c u i t  t r a n s c e i v e r s  o f  t h e  H P - I B  t r a n s c e i v e r
c i r c u i t .

(b )  I f  a  t rans fe r  f rom the  p lo t te r  i s  p rocessed ,  da ta  and  con t ro l  by tes
are  rou ted  by  the  HP- IB  inpu t  mu l t ip lexer  c i rcu i t . Ou tpu ts  o f  the  t ransce ive rs
(da ta  and  con t ro l  s igna ls )  a re  t rans fe r red  th rough  the  c i r cu i t  to  the  p rocessor  da ta
bus. HP- IB  t ransce ive r  c i r cu i t  t rans fe rs  a  da ta  by te  (D IO1-DI08)  o r  a  con t ro l  by te
(EOI, ATN, SRQ, REN, IFC, DAV, NRFD, and NDAC) to the bus, depending on which
command s igna l  i t  rece ives  f rom con t ro l  l og ic  c i r cu i t .  One  o f  two  poss ib le  s igna ls
a re  sen t  by  the  p rocessor  v ia  i t s  I /0  reg is te r  se lec to r  to  HP- IB  inpu t  mu l t ip lexer
c i r c u i t . A  da ta  by te  i s  t rans fe r red  upon  rece ip t  o f  a  read  in te r face  bus  da ta
(RIBD) command signal. A read interface bus control  (RIBC) command signal  imple-
ments  a  con t ro l  by te  t rans fe r . When RIBD is received, a data byte is sent v ia the
processor  da ta  bus  to  the  I /0  da ta  reg is te r  c i r cu i t  and  la tched  by  a  send  in te r face
bus data (SCIB) s ignal  f rom processor for  a t ransfer to the computer.

(c )  A  con t ro l  by te  i s  in te rp re ted  and  imp lemented  accord ing  to  the
ins t ruc t ions  fo r  the  HP- IB  func t ions  s to red  in  the  4096-b i t  ROM o f  the  con t ro l  l og ic
c i r c u i t .
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( 6 )  T h e  c o m p u t e r  i n t e r r u p t  l o g i c  c i r c u i t  a l l o w s  t h e  H P - I B  i n t e r f a c e  t o
r e q u e s t  s e r v i c e ,  i . e . ,  t a l k  t o  t h e  c o m p u t e r . Be fo re  i t  can  t rans fe r  da ta  to  the
computer ,  the  HP- IB  In te r face  mus t  f i r s t  no t i f y  the  computer  and  reques t  a  t rans fe r .
This c i rcui t  has two interrupt request l ines to the computer,  IRL and IRH. When an
i n t e r r u p t  i s  r e q u i r e d , as when data from the HP-IB is to be processed, the processor
in  the  con t ro l  l og ic  c i r cu i t  ou tpu ts  a  compute r  in te r rup t  reques t  (C IRQ)  ins t ruc t ion
s i g n a l  t o  t h e  c i r c u i t . Th is  s igna l  i nduces  the  c i r cu i t  l og ic  to  send  an  IRL  o r  IRH
s igna l  l ow. Which signal goes low depends on which address the select code switch
in  the  se lec t  code  decoder  c i r cu i t  i s  se t . I f  the switch is set  between Ø and 7,
IRL is sent low. I f  the switch is set between 8 and 15, IRH is sent low. When the
computer senses an interrupt  request , i t  w i l l  c o n d u c t  a n  i n t e r r u p t  p o l l  t o  d e t e r m i n e
w h i c h  o f  i t s  i n t e r f a c e s  r e q u i r e s  s e r v i c e . A peripheral  address bi t  (PAØ thru PA3)
wi l l  be received from the computer by the select  code decoder c i rcui t  of  the HP-IB
I n t e r f a c e . I f  the  b i t  matches  the  se t t ing  o f  the  se lec t  code  sw i tch ,  then  the
t rans fe r  cyc le  p rev ious ly  desc r ibed  i s  in i t i a ted  in  reverse  and  da ta  in  the  I /0  da ta
r e g i s t e r  c i r c u i t  i s  t r a n s f e r r e d  t o  t h e  d a t a  l i n e s . The  compute r  in te r rup t  log ic
c i r c u i t  w i l l  a l s o  p u l l  o n e  o f  t h e  I / 0  d a t a  l i n e s  l o w .

NOTE

For a select  code switch sett ing of  7,  data l ine I0D7 should be
low. See Tab le  4 -3  fo r  a  comple te  l i s t  o f  i n te r rup t  reques t  b i t s .

Table 4-3. INTERRUPT REQUEST BITS

Select Code Line Pulled Low

Ø o r 8

1 o r 9

2 or 1Ø

3 or 11

4 or 12

5 or 13

6 or 14

7 or 15

IODØ

IOD1

I0D2

I0D3

I0D4

I0D5

I0D6

I0D7

(7)  Commun ica t ion  be tween compute r  and  p lo t te r .  The  compute r  in te r rup t
l o g i c  c i r c u i t  a l l o w s  t h e  p l o t t e r  t o  b e c o m e  t h e  a c t i v e  c o n t r o l l e r  a n d  i n t e r r u p t
o p e r a t i o n  o f  t h e  p r o c e s s o r  i n  t h e  c o n t r o l  l o g i c  c i r c u i t . T h e  i n t e r r u p t  l o g i c  i s
enab led  by  an  in te r rup t  enab le  ( IENA)  s igna l  f rom the  con t ro l  l og ic  c i r cu i t .
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(a )  When the  p lo t te r  i s  the  ac t i ve  con t ro l le r  and  w ishes  to  abor t  o r
c lear  the  HP- IB  In te r face ,  i t  sends  an  IFC s igna l .  The  computer  in te r rup t  log ic
c i r c u i t  i n i t i a l i z e s  ( c l e a r s )  a l l  t h e  H P - I B  I n t e r f a c e  f u n c t i o n s  a n d  c i r c u i t s  w i t h i n
the HP-IB Interface and generates a 100 microsecond pulse on the IFC l ine.

( b )  I f  t h e  c o m p u t e r  i s  t h e  a c t i v e  c o n t r o l l e r ,  t h e  c o n t r o l  l o g i c  c i r c u i t
enab les  the  compute r  in te r rup t  log ic  c i r cu i t  and  se ts  the  immed ia te  con t ro l  ( IMD)
s i g n a l  t r u e .

(c )  I f  the  p lo t te r  then  sends  an  abor t  message  ( IFC) ,  the  c i r cu i t  a l so
i n i t i a l i z e s  ( r e s e t s )  a l l  t h e  H P - I B  I n t e r f a c e  f u n c t i o n s  a n d  c i r c u i t s .  I f ,  i n  a d d i -
t i on ,  the  p lo t te r  sends  an  a t ten t ion  (ATN)  t rue  s igna l ,  i nd ica t ing  an  expec ted
t ransmiss ion  o f  da ta  o r  in fo rmat ion ,  the  c i rcu i t  read ies  the  HP- IB  In te r face  to
rece ive  da ta . Read iness  i s  es tab l i shed  by  c lea r ing  HP- IB  ou tpu t  da ta  la tch  c i r cu i t ,
d i sab l ing  HP- IB  t ransce ive r  c i r cu i t  t ransce ive rs  and  send ing  s igna ls  on  the  da ta -
ava i lab le  (DAV) ,  no t - ready- fo r -da ta  (NRFD) ,  EOI ,  and  no t -da ta -ava i lab le  (NDAC)  l i nes
low.

( 8 )  T h e  p a r a l l e l  p o l l  l o g i c  c i r c u i t  a l l o w s  t h e  H P - I B  I n t e r f a c e  t o  r e s p o n d  t o
a  p a r a l l e l  p o l l  b y  t h e  p l o t t e r . The plot ter in i t iates a pol l  by sending ATN and EOI
t r u e  s i g n a l s . I f  the  compute r  has  reques ted  serv ice  f rom the  p lo t te r ,  a  se rv ice
reques t  (SRQ)  s igna l  i s  rece ived  f rom the  HP- IB  con t ro l  bus  la tch  c i r cu i t . The SRQ
s i g n a l  i n d u c e s  t h e  p a r a l l e l  p o l l  l o g i c  c i r c u i t  t o  r e s p o n d  t o  t h e  p a r a l l e l  p o l l  b y
send ing  a  s ta tus  s igna l  to  the  p lo t te r  v ia  one  o f  the  da ta  l i nes  (D IO1 th ru  D IO8) .

4 - 3 . 2 . 2 ( I n t e r n a l )  I n t e r f a c e  C i r c u i t s . T h e  i n t e r f a c e  c i r c u i t s  a l l o w  t r a n s f e r  i n
and  ou t  o f  p lo t te r  o f  da ta  and  con t ro l  i n fo rmat ion . T h e  i n t e r f a c e  c i r c u i t s  c o n s i s t
o f  the  fo l low ing  two  p r in ted  boards :

Interconnect PCA Card A1
Internal Interface Bus PCA Card A2

a. Interconnect PCA card A1. Houses  the  connec to rs  fo r  the  inpu t /ou tpu t  cab le ,
the ADDRESS switch S1 integrated module, CONFIDENCE TEST switch and LISTEN ONLY
s w i t c h .

(1) The ADDRESS switch S1 integrated module provides an eight-bi t  address
code to the address comparator in PCA A2. The module is set according to the
o p e r a t i n g  i n s t r u c t i o n s .

(2 )  A l l  commun ica t ions  in  and  ou t  o f  the  p lo t te r  a re  done  v ia  the  e igh t
da ta  l i nes  and  e igh t  con t ro l  l i nes  tha t  t ransverse  PCA1.

(3) The CONFIDENCE TEST switch selects the plot ter  sel f - test .
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b. Internal  interface bus PCA card A2. Provides the communicat ions interface
by  d i rec t ing  da ta  f l ow. PCA A2 performs f ive major funct ions:

Address  recogn i t i on . Recogn izes  tha t  the  p lo t te r  i s
being addressed.

Decoding. Decodes input instruct ions to mean (a) pre-
pare to receive data (PRD) or  (b)  send data.

Serv ice  reques t . Requests service f rom the computer.

P o l l i n g . Answers pol ls f rom the computer.

C l e a r  a n d  s e l f - t e s t .

( 1 )  A d d r e s s  r e c o g n i t i o n . Is accomplished through an address comparator
(U20). The address comparator (U20) constant ly compares bi ts 1-5 of  the address
switches of  PCA A2 and data bi ts 1-5 received at  the interface bus transceivers (U7
and U33). When two addresses are the same value, then the plot ter  is being addres-
sed and comparator U20 produces a my address signal. The my address signal is used
t o  a c t i v a t e  t h e  t a l k  a n d  l i s t e n  d e c o d e r  c i r c u i t s .

( 2 )  D e c o d i n g . PCA A2 rece ives  ins t ruc t ions  to  p repare  fo r  rece iv ing  da ta
(PRD). When PCA A3 is avai lable to accept data,  i t  generates a ready signal  which
is the cue for the computer to send the f i rst  data word.

(a)  The f i rst  data word received by the plot ter  is  decoded by the PCA
A2 c i rcu i t s  to  de te rmine  i f  the  p lo t te r  i s  the  dev ice  ac tua l l y  be ing  addressed .
Th is  f i r s t  da ta  word  a lso  te l l s  the  PCA A2 c i rcu i t s  to  en te r  the  accep to r  handshake
mode, which means data wi l l  be transmit ted by the computer and “accepted” by the
p l o t t e r .

(b )  A f te r  the  p lo t te r  has  en te red  the  accep to r  handshake  mode,  the
computer may send data direct ly to the processor v ia the HP-IB Interface unt i l  the
mode has been terminated (Table 4-4).

(c )  The  p lo t te r  can  send  da ta  v ia  the  ta l k  log ic  c i r cu i t r y  on  PCA A2.
Ta lk  log ic  c i r cu i t r y  i s  on ly  enab led  when  the  p lo t te r  i s  addressed  by  the  compute r .
When the  compute r  reques ts  the  p lo t te r  to  send  da ta ,  the  p lo t te r  en te rs  the  ta lk
handshake mode. The request is made via a data word. After enter ing the mode, the
p lo t te r  may  con t inue  to  send  da ta  un t i l  te rm ina ted  (Tab le  4 -5 ) .

( 3 )  S e r v i c e  r e q u e s t . The service request c i rcui ts in PCA A2 al low the
p lo t te r  to  reques t  se rv ice  f rom the  compute r . A  reques t  i s  i n i t i a ted  by  a  reques t
for service (RSV) s ignal  f rom PCA A3. Compute r  responds  by  in i t i a t ing  a  se r ia l  po l l
on the data bus to determine which device is request ing service.
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NOTE

The computer,  upon detect ing a service request,  conducts a pol l  of  a l l
the devices on the bus that may have requested service.  The fol lowing
is the sequence of events performed by the PCA A2 circuitry for service
r e q u e s t :

•  The microprocessor generates an RSV signal  and a c lock pulse on the wr i te
i n t e r f a c e  b u s .

• U9 transmits an RSV signal to service request latches U28 and U29.

•  U29 generates an RSV true signal  that  is sent to the computer v ia IBT U8.

( 4 )  P o l l i n g . Is directed by the computer as a response to a service
reques t . There are two pol l ing modes: ser ia l  po l l  mode and  para l le l  po l l  mode.  In
the  ser ia l  po l l  mode,  the  compute r  in i t i a tes  a  ser ia l  po l l  enab le  (SPE)  s igna l  and
then  sequen t ia l l y  commands  each  dev ice  on  the  in te r face  bus  to  ta l k .  The  p lo t te r
responds  by  send ing  a  B IT  7  t rue  s igna l  i nd ica t ing  tha t  i t  i s  the  dev ice  tha t  has
reques ted  se rv i ce .

NOTE

The fo l low ing  i s  the  sequence  o f  even ts  fo r  respond ing  to  a  se r ia l  po l l :

•  The  compute r  de tec ts  a  se rv ice  reques t  and  in i t i a tes  a  un ive rsa l  se r ia l
poll enable (SPE) by placing a data byte ØØ1ØØØ on the data bus.

•  P C A  A 3  i n i t i a t e s  a  p a r a l l e l  p o l l  e n a b l e  ( P P E )  t r u e  s i g n a l .

•  U32 receives EOI,  at tent ion (ATN) and PPE signals v ia U9 and addresses
D and E via U5. Generates PPE signal to U21.

•  U21 is enabled by PPE. Th is  se ts  a  da ta  l i ne  equ iva len t  to  address
ABC onto data bus to the computer.

( 5 )  C l e a r  a n d  s e l f - t e s t . C lear  and  se l f - tes t  c i r cu i t r y  o f  PCA A2 per fo rms
th ree  opera t ions :

Device Clear

I n t e r f a c e  C l e a r

S e l f - T e s t

4-16
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( b )  I n t e r f a c e  c l e a r . I s  i n i t i a t e d  b y  t h e  c o m p u t e r .  I t  c l e a r s  t h e
l i s t e n ,  t a l k ,  p o l l ,  a n d  s e r v i c e  r e q u e s t  f l i p - f l o p s .

( c )  S e l f - t e s t . I s  used  as  an  a id  in  loca t ing  a  de fec t i ve  s tage .  Se l f -
tes t  i s  in i t i a ted  and  con t ro l led  by  the  mic roprocessor  on  PCA A3.  Se l f - tes t  fo r  PCA
A2 i s  accompl i shed  by  the  m ic roprocessor  genera t ing  the  fo l l ow ing  tes t  func t ions :

Tes t

Tes t

Tes t

Test

Tes t

Tes t

These funct ions, when appl ied in the
PCA A2.

Ready for Data

Data Accepted

Data  Ava i lab le

Data Enable

End or  Iden t i f y

A t t e n t i o n

appropr ia te  sequence ,  w i l l  t es t  a l l  modes  o f

Table 4-4, PCA A2 ACCEPTOR HANDSHAKE MODE OPERATION

T h i s  f u n c t i o n a l  o p e r a t i o n  i s  d e s i g n e d  t o  a s s i s t  i n  t r o u b l e s h o o t i n g  t h e  p l o t t e r .
A l l  c i r cu i t  re fe rences  app ly  to  PCA card  A2 .

Sequence
Step Ci rcu i t  and  S igna l  Opera t ion

INITIATION

1 Computer sends data avai lable (DAV) and attent ion (ATN) true
s i g n a l s .

2 Control  latch U19 generates ready signal  indicated by micropro-
cessor upon sensing DAV true signal.

3 Interface bus transceivers ( IBT) U33 and U7 receive f i rst  data word
f rom compute r  and  t ransmi t  i t  to  b i t  decode  c i rcu i t s .

4 Interface bus t ransceiver U34 receives ATN control  work f rom compu-
t e r  a n d  t r a n s m i t s  i t  t o  b i t  d e c o d e  c i r c u i t s .

5 U6 receives ATN and READY signals and sets U19.

6 U19 receives ATN and READY signals and sets U8.

7 U8 transmits ready for data (RFD) true from U19 to computer.
Transmits computer response, DAV true signal, to microprocessor
via U22. DAV goes false.
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Table 4-4. PCA A2 ACCEPTOR HANDSHAKE MODE OPERATION - Cont

Sequence
Step Ci rcu i t  and  S igna l  Opera t ion

INITIATION - Cont

8 U4 and U5 receive and decode bits 6 and 7 from U33. BIT 6 true and
BIT 7 false signals decode as l is ten handshake mode, and l is ten de-
code  c lock  pu lse  i s  sen t  to  l i s ten  f l i p - f l op  U17A.

9 U16, U4, and U26 decode bi ts 1-5 to provide CLK input to l is ten
f l i p - f l o p  U 1 7 A . Any  combina t ion  o f  da ta  b i t s  1 -5  w i l l  decode  to
produce true input to CLK, except b i t  11111 which decodes as fa lse.

10 Address comparator U20 compares bi ts 1-5 f rom computer to f ive bi ts
from preset ADDRESS switch S1 on PCA A1. If bits are same, then
U20 generates my address to indicate that plot ter is being addres-
sed.

11

12

13

14

15

1

2

3

4

5

L is ten  f l i p - f l op  U17A rece ives  CLK inpu t  f rom decoded  b i t s  1 -5 ,
receives input f rom my address and is c locked from decoded bi ts 6
and 7. This sets U17A which generates l is ten (LST) bi t .

U19C is set by LST and generates receive handshake (RHS). RHS is
sent to PCA A3 on bus 14 via microprocessor input gate U12. LST
also sets data accepted (DAC) t rue and ready for  data (RFD) fa lse.

U8 receives DAC true and RFD false from U19 and transmits it to
computer. Computer responds by sending data avai lable (DAV) false
to U8.

U8 transmits data avai lable (DAV) false to microprocessor on PCA A3
via U22 and to U19 via U24. This removes receive handshake (RHS)
inpu t  f rom mic roprocessor .

U6, U27, and U19 receive DAV false and set DAV false and ready for
data (RFD) t rue.

TRANSFER OF DATA

Computer places data byte on data bus via U33 and U7.

Computer sets DAV true at U8.

U6, U27, and U19 set RFD false.

Microprocessor on PCA A3 clocks microprocessor input gates U11 and
U12 and accepts data on data bus.

U6, U27, and U19 set data accepted (DAC) true.
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Table 4-4. PCA A2 ACCEPTOR HANDSHAKE MODE OPERATION - Cont

Sequence
Step Ci rcu i t  and  S igna l  Opera t ion

6

7

8

1

2

3

4

5

TRANSFER OF DATA - Cont

Computer sends DAV false.

U6, U27, and U19 set DAC false and RFD true.

Process  i s  repea ted  un t i l  a l l  da ta  to  be  t rans fe r red  f rom compute r
i s  t r a n s f e r r e d .

TERMINATION

Computer  in i t i a tes  te rmina t ion  by  p lac ing  a  11111 b i t  on  da ta  b i t s
1 -5 .

U16, U4, and U26 decode bits 1-5 and input CLK false to U17A.

U17A is clocked by decoded bits 6 and 7 and sets listen (LST)
s i g n a l  t o  f a l s e .

LST signal to U19 is removed and U10 stops generating receive
handshake (RHS) signal.

Plotter has exited RHS mode.

Table 4-5. PCA A2 TALK HANDSHAKE MODE OPERATION

Sequence
Step Ci rcu i t  and  S igna l  Opera t ion

INITIATION

1 Inter face bus t ransceivers U33 and U7 receive f i rst  data word f rom
compute r  and  t ransmi t  i t  to  b i t  decode  c i rcu i t s .

2 U4 and U5 receive and decode bits 6 and 7 from U33. A BIT 7 true
and BIT 6 false decodes a talk handshake (THS) mode and a talk
decode  c lock  pu lse  i s  sen t  to  ta l k  f l i p - f l op  U18B.

3 Address comparator U20 compares bits 1-5 from computer to the five
bits from preset ADDRESS switch S1 on PCA A1. If bits are same,
U20 genera tes  my  address  ind ica t ing  tha t  p lo t te r  i s  be ing
addressed.
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Table 4-5. PCA A2 TALK HANDSHAKE MODE OPERATION - Cont

Sequence
Step Ci rcu i t  and  S igna l  Opera t ion

4

5

6

7

8

9

10

11

12

13

14

15

16

INITIATION - Cont

Talk f l ip- f lop U18A receives input f rom my address and is c locked
from decoded bits 6 and 7. This sets U18A which generates talk
(TLK)  t rue  s igna l .

U27, set  by TLK true s ignal , is sent false and generates data
enab le  (DEN)  wh ich  i s  sen t  to  in te r face  bus  t ransce ive r  ( IBT) .

U26 and U15 receive DEN from U27 and sets U17B to generate a THS
true to U33.

U9 transmits new byte available (NBA) from microprocessor on PCA A3
to U26.

U26 receives inputs NBA true, ser ial  pol l  mode select (SPMS) false
and THS true. Provides t rue output to U25.

U8 receives ready for data (RFD) from computer and transmits RFD
true to U25.

U25 receives RFD true, data enable (DEN) true, and new byte avai l -
able/ser ial  pol l  mode select (NBA/SPMS) true from U26. U25
la tches ,  genera t ing  da ta  ava i lab le  (DAV)  t rue .

U26 is enabled by SPMS false and DEN true signals and sends serial
pol l  mode act ive state (SPAS) false signal  to enable latches U2 and
U14.

U2 and U14 are enabled by a SPAS false signal and transmits a data
byte from microprocessor on PCA A3 via data selectors U1 and U9 to
in te r face  bus  t ransce ive rs  ( IBT ’s )  U33  and  U7.  Wr i te  in te r face  bus
(WRIB) t rue s ignal , f rom microprocessor,  gates data byte through U1
and U9.

U33 and U7 are enabled by DEN signal from U27 and transmit data
byte received from U2 and U14 to computer.

U25, af ter data byte had been accepted by computer,  generates data
accepted (DAC) t rue s ignal . DAC true signal resets U25 via IBT U8.

U15 receives reset input from U17B and U25 and sets talk handshake
(THS)  to  fa lse .

Microprocessor on PCA A3 senses talk handshake (THS) false and sets
new by te  ava i lab le  (NBA)  fa l se  s igna l .
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Table 4-5. PCA A2 TALK HANDSHAKE MODE OPERATION - Cont

Sequence
Step Ci rcu i t  and  S igna l  Opera t ion

17

18

1

2

3

4

5

6

7

8

9

10

11

1

2

INITIATION - Cont

U9 rece ives  NBA fa lse  s igna l  and  c lea rs  ta l k  handshake  f l i p - f l op
U17.

U15 sets THS true.

DATA TRANSFER

Microprocessor on PCA A3 sends NBA true signal to talk handshake
f l i p - f l o p  U 1 7 .

Computer sends ready for  data (RFD) t rue s ignal .

U25 sets data available (DAV) true and enables U15 to generate THS.

U2 and U14 transmit data byte from PCA A3 to IBTs U33 and U7.

U33 and U7 are enabled by U27 and transmit data byte to computer.

Microprocessor on PCA A3 sets NBA false, clearing talk handshake
f l i p - f l o p  U 1 7 .

Computer generates data accepted (DAC) true.

Microprocessor sets DAV false.

U15 sets ta lk handshake (THS) fa lse, t h u s ,  i n d i c a t i n g  c o m p l e t i o n  o f
t r a n s f e r .

Microprocessor on PCA A3 sends new byte available (NBA) false,
causing THS to go false.

Sequence  i s  repea ted  un t i l  a l l  da ta  (da ta  by tes )  i s  t rans fe r red .

TERMINATION

Terminat ion can be in i t iated by microprocessor on PCA A3 by holding
NBA false.

Ac t i ve  te rmina t ion  i s  in i t i a ted  by  compute r  when i t  p laces  an
address ,  o ther  than  p lo t te r ’ s  p rese t  address ,  on  b i t s  1 -5 .  Th is
act ion wi l l  send my address fa lse.
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4-3 .2 .3  Da ta  Process ing . I s  t h e  “ b r a i n ”  o f  t h e  p l o t t e r .  A l l  t i m i n g  a n d  c o n t r o l
i s  in i t i a ted  here  and  da ta  i s  conver ted  to  a  usab le  fo rm fo r  d r i v ing  (con t ro l l i ng )
the  ana log  pen  d r i ve  c i r cu i t s .

Data processing consists of  three PCA cards:

Processor PCA card A3

Memory PCA card A4

Internal I /0 PCA card A5

Each  o f  these  c i r cu i t  ca rds  per fo rms  i t s  own se t  o f  func t iona l  opera t ions  as  par t  o f
the  overa l l  func t ion  o f  the  da ta  p rocess ing .

a. Processor PCA card A3. Prov ides  the  t im ing  s igna ls  fo r  a l l  opera t ions  tha t
occur in the plot ter ,  synchroniz ing dependent events to a common clock.  The
processor  a lso  per fo rms mathemat ica l  man ipu la t ion  o f  the  inpu t  da ta  to  conver t  i t  to
p l o t t e r  i n t e r n a l  c o n t r o l  l a n g u a g e . PCA A3 consists of a microprocessor, local ROM,
a n d  s u p p o r t  c i r c u i t s . Each  opera t ion  tha t  the  m ic roprocessor  per fo rms  i s  con t ro l led
by a program of instructions prestored in ROM on PCA A4.

PCA A3 performs three funct ions:

T iming . C o n t r o l s  t i m i n g  f o r  a l l  p l o t t e r  o p e r a t i o n s .

In fo rmat ion  p rocess ing . Ut i l i zes  p rogrammed ins t ruc t ions  to
reques t  da ta ,  man ipu la te  da ta  and  t ransmi t  da ta  to  appropr ia te
c i r c u i t s .

S e l f - t e s t . In i t i a tes  and  con t ro ls  p reprogrammed se l f - tes ts .

( 1 )  T i m i n g . Is  con t ro l led  by  the  c lock  genera to r  wh ich  es tab l i shes  the  t ime
base. The clock generator consists of  U27, crystal  Y1, and associate passive ele-
ments. The  c lock  f requency  i s  d i v ided  in  two  by  f l i p - f l op  U25 .  A  180  degree
phase shi f t  occurs here because the output comes from the Q+ and Q- outputs.  The
phase c lock dr iver  provides phase 1 and phase 2 c locks.  Phase 1 c lock is  h igh when
phase 2 c lock is  low. These two clocks provide for  the synchronous operat ion of  the
p l o t t e r .

( 2 )  I n f o r m a t i o n  p r o c e s s i n g . Establ ishes the movement of data within the
p l o t t e r . The microprocessor controls the flow of data on PCA A2 and PCA A5. The
processor receives vendor data f rom the computer v ia PCA A2, interprets i t ,  and
sends veloci ty commands to PCA A5 for posi t ioning of  the pen.

(a )  In  o rder  fo r  the  m ic roprocessor  to  per fo rm these  func t ions ,  i t  mus t
be  ins t ruc ted  in  a  s tep-by -s tep  p rocedure  fo r  each  d i f fe ren t  opera t ion  i t  pe r fo rms .
These sets of instructions are permanently stored in ROMs on PCA A4.

(b) The microprocessor reads instructions from ROM phases (U21 and U22)
on PCA A3 and other ROM and RAM located on PCA A4. It also can write into RAM for
temporary storage of  data.
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(c)  Six c lock per iods are necessary for  the microprocessor to accom-
pl ish a READ from memory, interpret  and perform the instruct ion. Four more clock
periods are required to complete a WRITE from the microprocessor to RAM on PCA A4 or
a register on PCA A2 or A5.

NOTE

I n  o rder  to  t roub leshoo t  ha rdware  fa i l u res  in  the  p rocess ing  c i r cu i t s ,
i t  i s  n e c e s s a r y  t o  f o l l o w  t h e  f u n c t i o n  o f  t h e  c i r c u i t r y  i n  t e r m s
of ROM phase timing when performing READ and WRITE operations. See Table
4-6  wh ich  re la tes  the  t im ing  opera t ion  o f  the  p rocess ing  c i r cu i t s .

Table 4-6. PROCESSING CIRCUITS FUNCTIONAL SEQUENCE OPERATION

Clock
Period O p e r a t i o n  o f  C i r c u i t

WRITE OPERATION

t1 - t6

t7 -t9

Microprocessor te l ls  RAM in which address to store data.

Da ta  i s  t rans fe r red  to  be  s to red  as  fo l l ows :

t7
Microprocessor sets READ to low producing a high WRITE.

t8
start memory (STM) goes high which tells memory to stand by to
rece ive  da ta .

‘ 9
extended synchronous memory complete (EXSMC) is generated.
Directs microprocessor to p lace data on data bus.

M ic roprocessor  can  a lso  send  da ta  (wr i te )  to  any  o f  the  fo l l ow ing :

Registers on I /0 Interface PCA A2

Registers on HP-IB PCA A2

Self- test registers on PCA A3

Interrupt registers on PCA A3

Process of  wr i t ing data to one of  these other locat ions is accom-
p l i shed  in  s im i la r  manner  as  desc r ibed  above .  Cor rec t  reg is te r  i s
deact ivated by register  decoder which decodes data bi ts Ø-4.

A5 card decoder is act ivated by I /0 RAC, which is produced by
reg is te r  decoder .
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Table 4-6. PROCESSING ClRCUITS FUNCTIONAL SEQUENCE OPERATION - Cont

Clock
Per iod O p e r a t i o n  o f  C i r c u i t

WRITE OPERATION - Cont

NOTE

Register 10 (U10 and U11) latches (reads) last  data bus word before
i n t e r r u p t  o c c u r s . Da ta  word  i s  la tched  un t i l  i n te r rup t  acknowledge  i s
complete and then places data back into bus.

t l  a n d  t2 Microprocessor  U23  se ts  SYNC h igh  to  in i t i a te  ins t ruc t ion  fe tch .
Sets PDR high to indicate that i t  has placed address on data bus
(IDA Ø-15).

t 3

Microprocessor sets start  memory (STM) and register access l ine
(RAL) high. STM (high) enables interface bus drivers U30 and U31
to  in te r face  ( in te rna l )  da ta  bus  w i th  ROM phase  inpu ts .  Da ta
bits 13 and 14 low are decoded by U19 to mean ROM phase read.
( IFSTM is also generated but is only used by I /O to synchronize
i n t e r r u p t  w i t h  b e g i n n i n g  o f  i n s t r u c t i o n  f e t c h . )

t 4  a n d  t5 I n te r face  bus  t ransce ive rs  ( IBT ’s )  a re  se lec ted  to  d r i ve  da ta  bus
f rom mic roprocessor  d i rec t ion . C h i p  s e l e c t  c i r c u i t s  a r e  a c t i v a t e d
and  da ta  i s  t rans fe r red  to  m ic roprocessor . These funct ions are
accomplished by setting extended synchronous memory complete
(EXSMC), PDR, and start memory (STM) high at ROM phase. (Note that
EXSMC is also used for timing of external memory access on PCA A4.)

Chip select enables ROM phase (U21 and U22) allowing it to place
any instruct ion,  that  occupies addressed memory,  onto data bus.
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Table 4-6. PROCESSING ClRCUITS FUNCTIONAL SEQUENCE OPERATION - Cont

Clock
Period O p e r a t i o n  o f  C i r c u i t

READ OPERATION - Cont

t 6  t h r u  t9 Microprocessor  in te rp re ts  ins t ruc t ion  per iod  and  then  ex i t s  mode  by
setting STM, synchronize (SYNC), and synchronous memory complete
(SMC) to low.

Microprocessor also reads data f rom any of  the fo l lowing:

RAM and ROM on PCA A4

Registers on I /0 interface PCA A5

Registers on HP-IB PCA A2

Self- test registers on PCA A3

Interrupt registers on PCA A3

NOTE

Process  o f  read ing  da ta  and  ins t ruc t ions  f rom any  o f  these  loca t ions  i s
accompl ished in a s imi lar  manner as descr ibed above. However ,  reg is te r
decoder  c i r cu i t s  mus t  be  u t i l i zed  to  de te rmine  appropr ia te  reg is te r  to
a c t i v a t e . F i rs t  f i ve  da ta  b i t s  ( IDA Ø-4)  a re  decoded  by  reg is te r
decoder  c i r cu i t s  and  ac t i va ted  reg is te r  accep ts  ins t ruc t ion  o r  da ta
placed on data bus by microprocessor.

( 3 )  S e l f - t e s t . I s  in i t i a ted  by  a  se l f - tes t  f l ag  on  PCA A3 ( f lag  I I ) ,  wh ich
o r i g i n a t e s  a t  s e l f - t e s t  s w i t c h  S 7 . PCA A3 then performs sel f- test  steps according
to a program stored in ROM. Tes t  resu l t s  a re  d isp layed  on  se l f - tes t  l amps  when  the
microprocessor in i t iates a WRITE 13 (W13) and places the l ight  sequence on the data
bus .

I f  t e s t  s e l e c t o r  6  i s  s e l e c t e d  t o  t h e  o n  ( 2 )  p o s i t i o n ,  a n  i n h i b i t  s i g n a l  i s  g e n e r -
a t e d  w h i c h  i n i t i a t e s  t h e  b i d i r e c t i o n a l  i n t e r f a c e  b u s e s  ( B I B ’ s )  a n d  i s o l a t e s  t h e
microprocessor f rom the data bus. Inhibi t  a lso sets U13 which places a preset
address onto the microprocessor data bus.
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b. Memory PCA card A4. C o n s i s t s  o f  t w o  f u n c t i o n a l  u n i t s :  t h e  B I B  d r i v e r s  a n d
the memory.

The bidi rect ional  inter face bus (BIB) dr ivers provide interface between the TTL bus 
and the MOS memory bus. When memory 40, memory 44, or the RAM are accessed during
a READ cycle, the BIB drives the TTL bus. During the WRITE cycle for the RAM or a
READ cycle for the ROM, the BIB drives the MOS memory bus. The major control l ines
that determine direct ion of  the BIB dr ivers are the read memory (RDMEM) and the HI
PAGE lines.

The memory port ion of  PCA A4 includes the fol lowing:

Memory access decoding and address latching

Read only memories 40 and 44

Read/write memory

Read only memory 32 word constants

(1)  Memory access decoding and address latching.  Decodes s ignals f rom PCA
A3 and the bus data to enable and access the memory location selected. A low BUS
14 indicates that a memory location on the memory PCA is to be addressed. When the
HI PAGE line is made true by a low BUS 13 and BUS 14, the state of BUS 8 determines
whether the RAM or the ROM 32 word constants are to be accessed, and the state of
BUS 11 determines whether memory 40 or memory 44 is to be enabled. The word in
memory to be addressed is speci f ied by decoding bus bi ts Ø-10. Al though the plot ter
has a total of 5K of ROM, only 4K is located on the memory PCA. The remaining 1K of
ROM is located on PCA A3 to allow the processor PCA to operate independently when
in  the  se l f - tes t  mode o f  opera t ion  f rom the  sys tem and ,  thus ,  s imp l i f y  t roub leshoo t -
ing of  the processor PCA.

Four control signals from PCA A3 determine when PCA A4 is to be accessed and the
d i r e c t i o n  o f  t h e  b u s  d r i v e . They are: start memory (STM), extended synchronous
memory complete (EXSMC), read memory (RDMEM), and synchronous memory complete (SMC).
To select memory 40 (U15 and U17), a high BUS 11 is clocked through U2 by the
leading edge of  the STM signal . This causes ADR 11 to output a low enable signal to
chip select (CS) pin 18 or both U15 and U17 (memory 40). Likewise, a low BUS 11
will make ADR 11 high and enable memory 44.

To summarize: BUS 11 = 1 = Selects Memory 40 (U15 and U17)
BUS 11 = Ø = Selects Memory 44 (U14 and U16)

However, during the READ cycle when memory 40 or 44 is to be addressed, U1 provides
a low chip select to U15, U14, and U16. I f  address 11 is low, ROM 40 is selected
(U15 and U17). If address 11 is high, ROM 44 is selected (U14 and U16).

(2) Read only memories 40 and 44. Consists of 4K memory blocks in which
the  ins t ruc t ions  fo r  the  p rocessor  a re  s to red . Each block (40 and 44) consists of
two 2K x 8 memory chips: t h e  f i r s t  c o n t a i n i n g  t h e  e i g h t  l e a s t  s i g n i f i c a n t  b i t s
(LSB’S) of  a data word and the second containing the eight most s igni f icant bi ts
( M S B ’ s ) .  ( S e e  t a b l e  w h i c h  f o l l o w s . )
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MEMORY BLOCK( ROM LSB ROM MSB OCTAL ADDRESSES

40 U15 U17 4Ø,ØØØ 8-43,777 8

44 U14 U16 44,ØØØ 8-57,777 8

(3)  Read/Wri te memory. Consists of 256 words of memory used for temporary
data storage by the processor. The octal addresses for the 256-word RAM chips are
774ØØ-77777. The bus bit pattern (inverted octal) for 774ØØ is ØØØ ØØØ Ø11 111 111,
which is now used to t race the RAM enabl ing s ignal  c i rcui t ry. (Table 4-7)

Table 47. RAM ENABLE SEQUENCE

Step C i r c u i t  O p e r a t i o n

1

2

3

4

5

6a

6b

6C

INITIAL CYCLE

PCA A3 causes extended synchronous memory complete (EXSMC) to go
h i g h . F i rs t  o f  th ree  h igh  (1 )  ou tpu ts  inpu t  to  nand  ga te  U4A.

A low (Ø) BUS 8 is c locked through latch U2. U2 outputs second
high to U4A.

A low BUS 13 and BUS 14 make U11 input a high to latch U2. High
is c locked through U2 to produce th i rd high input to U4A-13.

U4A outputs low enable signal to pin 13 of RAM chips U19, U12, and
U13.

DURING A READ CYCLE

U4 a lso  ou tpu ts  low to  b id i rec t iona l  i n te r face  bus  (B IB)  d r i ve rs
U10 and U5. Contents of  memory are t ransferred onto bus.

DURING A WRITE CYCLE

PCA A3 sends read memory (RDMEM) low, causing nand gate U4 to out-
put high to U11 and BIB drivers U10 and U5.

High input to U11 causes i t  to output low wri te enable signal  to
RAM chips U12, U13, U22, and U23.

High input to BIB dr ivers U10 and U5 transfers wri te data from bus
into memory (RAM chips U12, U13, U22, and U23).
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(4) Read only memory 32 word constants. Contains octal addresses 77ØØØ-
77Ø37. The 32 word constants are located in ROM’s U7 and U6. The  e igh t  leas t
signi f icant bi ts (LSB’s),  BUS 0 thru BUS 7, are located in U7, and the eight most
significant bits (MSB’s), BUS 8 thru BUS 15, are located in U6. Address lines ADR Ø
thru ADR 4 are used to address both ROM’s.

The low enable chip select (CS) for the ROM’s is derived from BUS 8, BUS 13, BUS 14,
read memory (RDMEM), and synchronous memory complete (SMC) signal lines.

The cr i ter ia for  select ing ROM 32 word constants is  as fo l lows:

Address 8 high

Address 13 low

Address 14 low

Read memory (RDMEM) high

Synchronous memory complete (SMC) high

These signals,  inputted to U2, U11, and U4, decode as ROM 32 select .  U4 provides a
chip select  to ROM’s U6 and U7 and disables bidirect ional  interface bus (BIB) dr iv-
ers U5 and U10, leaving the bus l ines c lear for  ROM output.

c . Internal  I /0 PCA card A5. I s  f u n c t i o n a l l y  d i v i d e d  i n t o  t w o  c i r c u i t s :

I / 0  c i r c u i t s

I n t e r p o l a t o r  c i r c u i t s

( 1 )  I / 0  c i r c u i t s . Prov ide  an  in te r face  be tween the  f ron t  pane l ,  i n te rpo la to r
circui ts,  and PCA A3. They perform two major funct ions:

Processor decoding

Processor  i n te r rup t
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(a )  P rocessor  decod ing . PCA A5 decodes a control data word from PCA
A3 . The microprocessor on PCA A3 sends the encoded control data word via lines AØ 1

thru AØ 2 and generates a start memory (STM) true signal which gates U22 on PCA A5.
D a t a  A Ø1 t h r u  A Ø2 are  ga ted  to  reg is te r  decoder  U23 .  An  I /0  reg is te r
access line (RAC) false signal and synchronous memory complete (SMC) true signal
from the microprocessor on PCA A3 allows the control data word to be decoded by U23.
An output I /0 RAL signal  f rom U23 signi f ies a memory access to an I /0 register.  An
SMC s igna l  i s  a  sys tem t im ing  s igna l  wh ich  s ign i f i es  da ta  on  the  bus  i s  t rue .  The
decoded word instructs PCA AS to enter into one of  four possible modes:

Front panel read RD17

Front panel write WR17

Pen stable read RD16

Interpolator wri te WR16

(b) I f  the encoded data word selects the front panel  read (FPRD) mode
RD17, decoder U23 allows the front panel switch data to be placed on the bus by
enab l ing  b id i rec t iona l  i n te r face  bus  (B IB)  d r i ve rs  U5 ,  U8 ,  and  U13.

(c) I f  f ront panel wr i te (FPWR) mode WR17 is selected (at  U23-7),  the
s ta tus  o f  the  pen  pos i t i on  and  the  four  f ron t  pane l  i nd ica to rs  i s  s to red  in  hex  D-
t y p e  f l i p - f l o p  U 7 . The four front panel indicator lamps, LOAD, ENTER, WINDOW, and
ERROR, are turned on by data signals from PCA A3. Decoder U23-7 clocks the
appropr ia te  low da ta  b i t  f rom the  bus  th rough  hex  D- type  f l i p - f l op  U7 to  the  se lec ted
lamp c i rcu i t  tu rn ing  on  the  assoc ia ted  lamp.

(d) In pen stable read mode RD16, buffer dr ivers U6 and U14 perform an
interface function between PCA A7 and the bus. Select ion of  register 16 (RD16) pen
stable read causes decoder U23 to output a low enable s ignal  to buffer  dr ivers U6
and U14 allowing pen select, pen armed, and stable status data to be dr iven onto the
bus.

(e )  In te rpo la to r  wr i te  mode WR16 i s  se lec ted  v ia  wr i te  in te rpo la to r
r e g i s t e r  1 6 . This causes decoder U23 to output a low enable s ignal  to both data
la tch  U9 and  the  power  h igh  f l i p - f l op  U19 in  the  in te rpo la to r  sec t ion .  For  a  de-
ta i led  descr ip t ion  o f  the  in te rpo la to r  wr i te  mode,  see  Tab le  4 -8 .
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Table 4-8. PCA A5 INTERPOLATOR WRITE MODE OPERATION SEQUENCE

Sequence
Step C i r c u i t  O p e r a t i o n

1 Read/Wr i te  reg is te r  U9 . When the  in te rpo la to r  wr i te  l i ne  o f  the
con t ro l  bus  goes  low,  i t  enab les  the  wr i te  func t ion  o f  reg is te rs
U9-12. Data buses 12-15 are latched into one of  four registers
selected by two address bits on buses Ø and 1.

A t  s ta r t  o f  i n te rpo la to r  opera t ing  cyc le ,  reg is te rs  U9-RB and  RA
are  low and  four  leas t  s ign i f i can t  b i t s  (LSB’s )  o f  the  X-ax is  in -
s t ruc t ion  appear  on  bo th  the  ou tpu t  p ins  o f  reg is te r  U9  and  inpu t
p ins  o f  da ta  se lec to r  U17 .

6

Data selector  U17. H igh  inpu t  se lec t  s igna l  f rom U17 t rans fe rs  X-
LSB to ful l  adder U18.

Four-Bi t  and carry adder U18 and U19. Output of  fu l l  adder U18 is
the sum of X-LSB from previous instruct ion stored in accumulator
U27. The summation is then transferred to X-LSB register in accu-
mulator U27.

Write enable decoder U10. The data transfer f rom ful l  adder U18 to
X-accumulator U27 is in i t iated by gat ing clock pulse through nand
gate from U20 to U10. Wri te s ignal  f rom ROM control  gates clock
pulse through nand gate U10. U10 goes low and enables write func-
t ion of  accumulator U27.

Accumulators U27 and U28. Having stored X-LSB in accumulator U27,
X-MSB is now clocked through data latch U9 and data selector U17 to
inputs of  adder U18. At same t ime, MID-SB signal f rom accumulator
U27 is c locked through data selector  U26 to inputs of  adder U18.
Output of  adder U18 is restored in MID-SB of  accumulator U27.

With next c lock pulse, output of  register U9 remains same whi le
se lec t  inpu t  to  da ta  se lec to r  U17  coup les  MSB s ign  b i t  ( l i ne  6 )  to
inputs of  adder U18. At same time, four MSB’s are coupled from U28
through U26 to inputs of  adder U18. Output of  adder U18 is now
latched into MSB of U28. Th is  comp le tes  f i r s t  subcyc le ,  and  ou tpu t
of  accumulators U27 and U28 remains constant whi le data is being
transferred into s ine/cosine ROM’s U29 and U30. Four LSB' S a n d
MSB’s  (s ign  b i t s )  a re  d iscarded .

Sine and cosine only memories U29 and U30. Output funct ion of
s ine/cosine ROM’s U29 and U30 is selected by state of  inputs f rom
control ROM U20. Outputs from ROM U30 make up four LSB inputs to
digi ta l - to-analog converter (DAC) U12 whi le the outputs f rom ROM
U29 provide four MSB inputs to DAC U12.
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Table 4-8. PCA A5 INTERPOLATOR WRITE MODE OPERATION SEQUENCE - Cont

Sequence
Step C i r c u i t  O p e r a t i o n

8 Dig i ta l - to -ana log  conver te r  (DAC)  U12.  E igh t -b i t  mu l t ip l y ing  DAC
U12 p rov ides  ou tpu t  cu r ren t  wh ich  i s  l i near  p roduc t  o f  e igh t -b i t
d i g i t a l  i n p u t  a n d  a n a l o g  i n p u t  c u r r e n t .  R e f e r e n c e  c u r r e n t  i s  p r o -
vided by Q2 and determines ful l -scale output of  DAC by sett ing
cur ren t  th rough  res is to r  l adder  ne twork  in  DAC.  Fu l l - sca le  ad jus t -
ment  i s  p rov ided  by  fu l l - sca le  po ten t iomete r  R4 .  Cur ren t  ou tpu t
(10)  f rom p in  4  i s  con t ro l led  by  the  se t t ing  o f  o f f se t  po ten t io -
meter R8 via t ransistor  Q3. The selected s ine or cosine output
from the DAC is coupled to waveform compensator U3 via operational
ampl i f i e r  U2 .

9

10

11

12

13

Waveform compensators U1, U2, and U3. Waveform compensation is
accompl ished by varying amount of  th i rd harmonic input to summing
junc t ion  a t  inpu t  o f  amp l i f i e r  U2-2 .  Swi tch  S1  in  U3  i s  c losed
during part  of  ROM third harmonic output which al lows C7 to store
th i rd  harmon ic .

Un i ty  ga in  opera t iona l  amp l i f i e r  U1  coup les  th i rd  harmon ic  to  X-
and Y-axis potent iometers R15 and R16. R15 and R16 control  ampl i -
tude to switches U3-S3 and U3-S4. Switch U3-S3 is closed when X-
axis is  selected,  and c losing switch U3-S2 dur ing ROM fundamental
output completes th i rd harmonic feedback loop.

Output ampl i f ier  switching U4 and U21. Fundamental  waveform
compensated by third harmonic forms DAC output from operational
ampl i f i e r  U2 . I t  i s  sen t  to  the  ou tpu t  ana log  sw i tch  U4.  U4-S2
and U4-S4 are c losed sequent ia l ly  by switch decoder U11. Switch
c losure  i s  t imed  to  connec t  se lec ted  DAC ou tpu t  to  i t s  respec t i ve
opera t iona l  amp l i f i e r  in  moto r  phase  ampl i f i e r  U21 .

Capac i to rs  C8  th ru  C11  ho ld  leve l  o f  amp l i f i e r  i npu t  s igna l  du r ing
“switch open” t imes between subcycles. F i e l d  e f f e c t  t r a n s i s t o r  Q 4
t ies analog common to digi ta l  common i f  p in 10 connector cable is
unplugged at J3. Selected output of  motor phase ampl i f ier U21 is
coup led  to  i t s  respec t i ve  moto r  w ind ing  th rough  moto r  d r i ve  c i r -
cuitry located on PCA A8 and PCA A12.

Timing circuits U15, U16, U31, U32, and U20. The 5 MHz PHI clock
signal  is coupled to input of  dual  2- and 5-div ider U16 through
nand gate U15. Output of  d iv ider U16 is 250 kHz non-symmetr ical
c lock which is  used to c lock two cascaded synchronous four-b i t
counters, U31 and U32. These counters ef fect ively div ide 250 kHz
into 256 steps which are used as both input to control ROM U20 and
as enable signals to synchronize switch decoder U11, waveform com-
pensator U3 and ROM’s and U30. Carry-out pulse from U31 is used
to set carry input to fu l l  adder U18 to Ø once every 16 clock
pulses,  at  beginning of  each X- or  Y-subcycle.
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Table 4-8. PCA A5 INTERPOLATOR WRITE MODE OPERATION SEQUENCE - Cont

Sequence
Step C i r c u i t  O p e r a t i o n

14 Carry-out  pulse f rom counter U32 occurs once every mi l l isecond.
I t  is  used as interrupt  request ( IRQ) s ignal  which is the enable 
s i g n a l  f o r  i n t e r r u p t  ( I n t )  c i r c u i t r y  i n  I / O  s e c t i o n  o f  t h i s  P C A .
Control  ROM U20 decodes counter ’s output and provides control  s ig-
nals to switch decoder U11 and output analog switch U4, and also
prov ides  synchron iz ing  s igna ls  to  con t ro l  f l ow o f  da ta  th rough  U3 ,
U10, U19, U27, and U28.

b .  P r o c e s s o r  i n t e r r u p t . An  in te r rup t  ( INT)  s igna l  i s  genera ted  by  in te r rup t
r e q u e s t  c i r c u i t r y  o f  t h e  I / O  c i r c u i t s . I t  synchronizes data requests f rom the
i n t e r p o l a t o r  c i r c u i t s  w i t h  t h e  p r o c e s s o r  s y s t e m . This INT signal causes PCA A3 to
i n t e r r u p t  w h a t e v e r  i t  i s  p r o c e s s i n g ,  s e r v i c e  t h e  i n t e r p o l a t o r  r e q u e s t  f o r  d a t a ,  a n d
then  con t inue  p rocess ing  f rom the  po in t  a t  wh ich  i t  was  in te r rup ted .  The  in te rpo la -
to r  sec t ion  reques ts  new ve loc i t y  in fo rmat ion  fo r  the  moto rs  every  m i l l i second .

( 1 )  T h e  i n t e r r u p t  c i r c u i t r y  o f  t h e  I / O  c i r c u i t s  h a s  t w o  m a i n  s t a g e s :

I n t e r r u p t  s y s t e m  e n a b l e  l a t c h  c i r c u i t

I n t e r r u p t  s y n c h r o n i z i n g  ( s y n c )  c i r c u i t

(a )  The  in te r rup t  sys tem enab le  la tch  c i r cu i t  cons is ts  o f  c ross -coup led
gates U24 and U15. When enabled, they cause PCA A3 to recognize an interrupt
reques t . T h i s  l a t c h ,  a n d  t h e  i n t e r r u p t  s y s t e m ,  i s  d i s a b l e d  ( i n h i b i t e d )  d u r i n g
power-up (PUP) or by a software command that is decoded by register decoder U23 as a
read register  15 (RD15). The latch is enabled by a write register 15 (WR15) command
being decoded by register  decoder U23.

(b )  The  in te r rup t  synchron iz ing  (SYNC)  c i r cu i t  has  an  in te r rup t  reques t
f l ip- f lop U25 which samples the state of  interrupt enable latch U24 each t ime U25 is
c l o c k e d  b y  t h e  l e a d i n g  e d g e  o f  t h e  i n t e r p o l a t o r  i n t e r r u p t  r e q u e s t  ( I R Q )  s i g n a l .  I f
i n t e r r u p t  e n a b l e  l a t c h  U 2 4  i s  e n a b l e d ,  t h e  Q - o u t p u t  o f  i n t e r r u p t  r e q u e s t  f l i p - f l o p
U25 w i l l  go  h igh ,  s ign i f y ing  tha t  a  va l id  in te r rup t  reques t  i s  to  be  sen t  to  PCAA3.
The  ou tpu t  o f  the  in te r rup t  reques t  f l i p - f l op  U25 i s  c locked  th rough  the  in te r rup t
sync  f l i p - f lop  by  the  lead ing  edge  o f  the  ins t ruc t ion  fe tch  s ta r t  memory  ( IFSTM)  to
synchronize the interrupt  request wi th the processor system t iming.  Nand gate U24A
gates the IFSTM, the synchronized IRQ and the latched IRQ to provide the proper
in te r rup t  ( INT)  s igna l  s ta te  to  PCA A3. I n t e r r u p t  r e q u e s t  f l i p - f l o p  U 2 5  i s  p r e s e t
dur ing power-up (PUP) or when the processor generates an interrupt  acknowledge ( IAK)
s i g n a l .
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( 2 )  I n t e r p o l a t o r  c i r c u i t s . Are used to take digi tal  data from PCA A3, inte-
g ra te  i t ,  and  conver t  i t  i n to  ana log  da ta  wh ich  i s  used  to  pos i t i on  the  p lo t te r  pen .

(a) Dur ing a 1 msec operat ing cycle,  motor posi t ion is advanced the
desired amount for  the 1 msec t ime per iod. This is accompl ished by adding one-
e igh th  o f  the  inpu t  ve loc i t y  vec to r  da ta  word  to  the  pos i t i on  accumula to r  e igh t
t imes . Control  s ignals are developed from the system clock which al lows t ime-
s h a r i n g  o f  m o s t  o f  t h e  i n t e r p o l a t o r  c i r c u i t s . PCA A3 places six-bi t  data signals on
IDA bus l ines. BUS Ø and BUS 1 data bits specify the address and the axis part of
t h e  i n s t r u c t i o n .  ( S e e  d e c o d e r  c i r c u i t s . )  B u s e s  1 2  t h r u  1 5  c o n t a i n  o n e - h a l f  o f  a n
e igh t -b i t  X -  o r  Y -ax is  ve loc i t y  vec to r  da ta  word .

b )  Three  c lock  per iods  a re  used  to  t rans fe r  a  comp le te  vec to r  pos i -
t i o n ,  i n  o n e  a x i s ,  t o  t h e  a n a l o g  c i r c u i t s  f o r  p e n  m o t o r  c o n t r o l .  D u r i n g  t h e  f i r s t
c l o c k  p e r i o d ,  t h e  l e a s t  s i g n i f i c a n t  b i t s  ( L S B ’ s )  o f  t h e  v e c t o r  a r e  t r a n s f e r r e d  i n t o
t h e  i n t e r p o l a t o r . Dur ing  the  second  c lock  per iod ,  the  mos t  s ign i f i can t  b i t s  (MSB’s )
a r e  t r a n s f e r r e d  i n t o  t h e  i n t e r p o l a t o r . The  th i rd  c lock  per iod  i s  used  fo r  man ipu la -
t ing the new vector data to determine a “d i f fe rence”  in  p rev ious  pen  pos i t i on  and  the
new pen posi t ion. The di f ference in value is used to dr ive the pen to the X- or Y-
pos i t i on  d ic ta ted  by  the  o r ig ina l  da ta  by tes  f rom the  p rocessor .

4 - 3 . 2 . 4  L o c a l  C o n t r o l  C i r c u i t s . Are the controls and displays located on two
pr in ted  ca rd  assemb l ies :

Front panel PCA A6

Pen stable PCA A7

a. Front panel PCA card A6. Provides the means of manually entering X- and Y-
ax is  pos i t i on  da ta ,  pen  con t ro l , and  char t  ho ld  con t ro l  to  PCA A3.  The  s ta tus  o f
the  var ious  p lo t te r  cond i t i ons  i s  ind ica ted  by  the  f ron t  pane l  l amps .

(1 )  In fo rmat ion  i s  manua l l y  inpu t ted  on to  the  IDA bus  th rough  push-bu t ton
swi tches  to  d isp lay  s ta tus  in fo rmat ion  and  to  con t ro l  the  pen . The  four  ind ica to r
lamps, CHART LOAD, ENTER, ERROR, and OUT OF LIMIT, are driven directly by the front
panel lamp latch located on PCA A5.

(2) With neither PEN UP nor PEN DOWN push-button switch depressed, pen con-
trol  f rom PCA A3 is passed through internal  I /0 f l ip- f lop U7 and through gates U1B
and U1A to the pen solenoid. When either PEN UP or PEN DOWN push-button switches
are depressed, their  respect ive s ignals overr ide PCA A3.

b. Pen stable PCA card A7. Provides a status indicat ion of  which pens are
presen t  i n  the  s tab les  to  the  p rocessor . I t  houses the four manual  pen select
switches S1 thru S4 and the f ive pen stable switches. PCA A7 also connects the Y-
in i t ia l i ze  sw i tch  to  PCA A6. Pen select switches S1 thru S4 provide a manual
means of  select ing a desired pen. Depressing one of  the push-button pen select
sw i tches  causes  i t s  appropr ia te  inpu t  l i ne  to  go  low.
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When a pen is instal led in a pen stable,  i t  causes the pen stable switch to c lose,
which provides a low input s ignal  to PCA A5 via PCA A6. This low signal  indicates
tha t  the re  i s  a  pen  in  tha t  par t i cu la r  pen  s tab le . P e n - i n - a r m  s w i t c h  i n d i c a t e s  i f
the re  i s  a  pen  in  the  a rm v ia  a  s im i la r  l ow s igna l .

4-3.2.5 Pen Drive Circuits. Accept pen position data from PCA A5 and drive the
plot ter  chart  pens along the X- and Y-axes. A  ser ies  o f  d r i ve  w i res  a re  u t i l i zed  to
move  the  pens ,  con t ro l l ed  by  the  pen  d r i ve  c i r cu i t s .

T h e  p e n  d r i v e  c i r c u i t s  i n c l u d e  t h e  f o l l o w i n g  f u n c t i o n a l  u n i t s :

Motor driver PCA A8

Pen solenoid

Transistor dr iver PCA A12

X- and Y-dr ive motors
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a. Motor driver PCA A8. Houses the pen solenoid dr iver and the X/Y-dr ive
a m p l i f i e r s .

The  moto r  d r i ve r  PCA may  be  func t iona l l y  d iv ided  in to  two  c i rcu i t  sec t ions :

Cur ren t  amp l i f i e r  c i r cu i t  fo r  each  o f  fou r  moto r  phase
dr i ve  s igna ls  (X-s ine ,  X -cos ine ,  Y -s ine ,  and  Y-cos ine)

Pen  re lay  d r i ve  amp l i f i e rs

NOTE

Except  fo r  the  add i t ion  o f  a  GAIN con t ro l  to  the  X-  and  Y-s ine  ampl i f i e r
c i r c u i t ,  t h e  f o u r  a m p l i f i e r  c i r c u i t s  a r e  i d e n t i c a l .  C o n s e q u e n t l y ,  o n l y
the  X-s ine  amp l i f i e r  w i l l  be  descr ibed  here .

( 1 )  C u r r e n t  a m p l i f i e r  c i r c u i t . The selected output of  the motor phase ampl i-
f i e r ,  l oca ted  on  PCA A5,  i s  coup led  in to  i t s  respec t i ve  amp l i f i e r  c i r cu i t  th rough
connector  J5. A separate mute switch is provided for each axis to disconnect the
inpu t  to  the  amp l i f i e r  to  enab le  serv ice  and  ca l ib ra t ion . In  each  phase ,  the  f i r s t
amp l i f i e r  s tage  (U1  and  U2)  func t ions  as  an  ac t i ve  low pass  f i l t e r  w i th  a  cu to f f
point  at  600 Hz. Assuming the sine ampl i f ier  has been selected, the motor dr ive
s i g n a l  i s  a p p l i e d  t o  t h e  i n p u t  o f  a c t i v e  f i l t e r  U 1 . The sett ing of GAIN control  R6
dete rmines  the  ampl i tude  o f  the  inpu t  moto r  d r i ve  s igna l  tha t  i s  app l ied  to  the
i n v e r t i n g  i n p u t  o f  o p e r a t i o n a l  a m p l i f i e r  ( f i l t e r )  U 1 .  O f f s e t  c o n t r o l  R 8  d e t e r m i n e s
the  zero  o r  re fe rence  leve l  fo r  the  ou tpu t  o f  U1 .

( 2 )  P e n  r e l a y  d r i v e  a m p l i f i e r s . Produce bias vol tages appl ied to pen power
transistors and send power to dr ive pen solenoid. When the  po la r i t y  o f  the  ou tpu t
a t  U1  i s  pos i t i ve ,  i t  causes  t rans is to rs  Q1 and  Q3 to  conduc t ,  resu l t i ng  in  a
proport ional  posi t ive output through connector J1-6 to power t ransistors Q5 and Q6
located on PCA A12. Transistors Q5 and Q6 dr ive the X-motor s ine winding. A fuse
F1 i s  ins ta l led  in  se r ies  w i th  the  motor  w ind ing  to  p ro tec t  i t  i n  the  even t  tha t
ei ther power t ransistor Q5 or Q6 on PCA A12 should develop a short  c i rcui t  condi-
t i o n . Resistor  R11 acts as a motor current  sense resistor .

NOTE

I t  i s  a c r o s s  t h i s  c u r r e n t  s e n s e  r e s i s t o r  t h a t  t h e  a c t i o n  o f  t h e  c i r c u i t
and  the  e f fec t  o f  the  c i rcu i t  con t ro l  ad jus tments  can  be  bes t  measured .

When the polar i ty of  the output of  U1 is negat ive,  i t  causes transistors Q2 and Q4
to  conduc t ,  resu l t i ng  in  a  p ropor t iona l  nega t i ve  ou tpu t  to  connec to r  J1 -6  and  the
power transistors Q5 and Q6 on PCA A12. The motor s ine winding is thus dr iven in
the  oppos i te  d i rec t ion  ( f rom when the  po la r i t y  i s  pos i t i ve ) .

The remaining three ampl i f ier c ircui ts
an ident ical  manner.

 ( X - c o s i n e ,  Y - s i n e ,  a n d  Y - c o s i n e )  o p e r a t e  i n

4-35



TM 5-6675-320-14

b .  P e n  s o l e n o i d . Con t ro ls  the  up /down pos i t i on  o f  each  pen .  The  con t ro l l i ng
signal to the pen solenoid may or iginate from ei ther PCA A3 or PCA A5. The pen up
or pen down signal  f rom ei ther the processor or the f ront panel  is  coupled through
connector J5-7 to the base of  input t ransistor  Q17. A low (0 V) pen down signal
tu rns  t rans is to r  Q17 caus ing  a  pos i t i ve  inpu t  to  the  inver t ing  inpu t  o f  cu r ren t
a m p l i f i e r  U 3 - 2 . The negat ive output of  U3-6 turns on transistors Q18 and Q19 via
diode CR4. Conduct ion of  Q18 provides a current path f rom the -12 V supply through
connectors J1 and J2, pin 8,  to energize the pen solenoid which is mounted on the
p l o t t e r  a r m . From there,  the current t ravels through the pen solenoid to connectors
J1 and J2, pin 7,  and then through transistor Q18 to common. Diode CR4 provides
protect ion for  t ransistors Q18 and Q19 when the pen is up.  A posi t ive pen up s ignal
keeps t ransistors Q17 and Q18 in a nonconduct ing state,  so the pen solenoid is  not
energized and the pen remains in an up posi t ion.

c . Transistor  dr iver PCA Card A12. Boosts an analog posi t ion s ignal  f rom
in te rpo la to r  to  d r i ve  the  X-  and  Y-d r i ve  moto rs . The  ana log  pos i t i on  s igna l  i s
in te r faced  by  X14  d r i ve  amp l i f i e rs . PCA A12 is mounted adjacent to the stepping
motors on the underside of  the upper deck assembly and houses the eight motor dr ive
p o w e r  t r a n s i s t o r s . These  e igh t  moto r  d r i ve  power  t rans is to rs  p rov ide  cu r ren t  to  the
X-  and  Y-d r i ve  moto r  w ind ings ,  u t i l i z ing  the  ±26  V  supp ly  f rom the  pen  re lay  d r i ve
c i r c u i t s . The eight t ransistors are in pairs,  one NPN and one PNP, so each of  the
four motor phase windings has two t ransistors connected in a push-pul l  arrangement
t o  p r o v i d e  i t s  d r i v e  c u r r e n t .

d .  X -  and  Y-ax is  d r i ve  moto rs . Drive and control  the movement of  the plot ter
arm and thus,  the chart  pen. The  opera t ion  o f  bo th  X-  and  Y-motors  i s  iden t i ca l .
I f  the X-sine phase winding is act ivated, then PCA A8 outputs a signal  through
connector J1-6 which is coupled through connector J1-2 to common the bases of  t ran-
sistors Q5 and Q6. I f  t h e  s t a t e  o f  i n p u t  s i g n a l  i s  p o s i t i v e ,  t r a n s i s t o r  Q 6  w i l l
conduc t ,  energ iz ing  tha t  moto r  w ind ing  wh ich  i s  in  common w i th  the  emi t te r  c i r cu i t .
I f  t h e  i n p u t  s i g n a l  i s  n e g a t i v e ,  t h e n  t r a n s i s t o r  Q 5  w i l l  c o n d u c t ,  e n e r g i z i n g  t h e
moto r  w ind ing  in  a  reverse  d i rec t ion . The stepping X- and Y-dr ive motors are iden-
t i c a l . Each has 1.8-degree steps making 200 steps per 360-degree rotat ion.  Motor
ro ta t ion  i s  t rans la ted  in to  movement  o f  p lo t te r  a rm th rough  the  d r i ve  w i re  sys tem.

4-3 .2 .6  Power  SU p p IY . P rov ides  an  e lec t ros ta t i c  char t  ho ld  vo l tage  and  dc
supply voltages as shown below:

For power supply control  only:  +8 V, +5 V, +12 V

For  p lo t te r  c i rcu i t ry :  +7  V ,  +5  V ,  +12  V ,  -12  V ,  +26  V ,  -26  V

The power supply consists of  the fo l lowing PCA cards:

Main power PCA card A9

Control PCA card A10

Power distr ibut ion PCA card A11
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The circui ts on these cards combine to act  as uni ts to perform the fol lowing three
f u n c t i o n s :

Power  supp ly  con t ro l  c i r cu i t

P l o t t e r  p o w e r  c i r c u i t

Au togr ip  power  c i r cu i t
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a .  P o w e r  s u p p l y  c o n t r o l  c i r c u i t . Produces supply voltages of +15 V, +8 V, and
+5 V, which are used as control  vol tages wi th in the power supply assembly i tsel f .

(1 )  Ma in  ac  power  i s  inpu t  to  PCA A9 v ia  an  ac  recep tac le ,  RF1 f i l t e r ,  l i ne
fuses and a set  of  l ine vol tage selector switches. The main ac power source is
switched into the pr imary windings of  t ransformer T1 through the LINE power switch
and  the  appropr ia te  se t t ings  o f  the  l i ne  vo l tage  se lec to r  sw i tches  S2  and  S3 .  Power
t rans fo rmer  T1  p rov ides  the  p roper  vo l tages  to  the  fu l l -wave  rec t i f i e r  d iodes  CR1
and CR2.

(2 )  The  rec t i f i ed  ou tpu t  o f  CR1 and  CR2 i s  f i l t e red  by  capac i to r  C5  and
appl ied to vol tage regulator A9-U1 which provides the regulated +15 V supply.
Capac i to rs  A10-C3 and  A10-C4 p rov ide  add i t i ona l  f i l t e r ing  and  bypass  fo r  th i s
supp ly .

(3 )  A  second  vo l tage  regu la to r  A9-U2 p rov ides  the  +8V supp ly  us ing  the
regulated +15 V supply as an input. Capaci tors A10-C5 and A10-C6 provide addi t ional
f i l t e r i n g  a n d  b y p a s s  f o r  t h i s  s u p p l y . The +5 V (B) regulator A10-U2 funct ions in a
simi lar  manner by using the regulated +8 V supply as an input.  Capaci tor A10-C7
p r o v i d e s  a d d i t i o n a l  f i l t e r i n g  f o r  t h i s  s u p p l y .

(4 )  The  +5V,  +8V,  and  +15V supp ly  vo l tages  a re  used  on ly  w i th in  the  power
supp ly  assembly  and  a re  no t  ou tpu t ted  to  o ther  por t ions  o f  the  p lo t te r .

b .  P l o t t e r  p o w e r  c i r c u i t . Produces the +7 V, +5 V (A), +26 V, -26 V, +12 V,
and the -12 V supply voltages which are generated on PCA A9 card and regulated by
circui t ry on PCA A10 card. The plot ter power vol tages are generated and regulated
b y  t h e  f o l l o w i n g  f u n c t i o n a l  c i r c u i t s :

A c - t o - d c  c o n v e r s i o n  c i r c u i t

Square -wave  convers ion  c i r cu i t

Vo l tage  ou tpu t  smooth ing  c i rcu i t

T im ing  sawtoo th  wave fo rm genera t ion  c i r cu i t

V o l t a g e  t u r n - o n  r e g u l a t i o n  c i r c u i t

T u r n - o n / o f f  s e q u e n c i n g  c i r c u i t

Power -on  de tec t ion  genera t ion  c i r cu i t

( 1 )  A c - t o - d c  c o n v e r s i o n  c i r c u i t . Converts the main plot ter  ac power to dc.

(a) The main ac power source is connected to a fu l l -wave br idge rect i -
f ier  CR6-CR9 through the LINE power switch and coi l  L1.  Line vol tage selector
s w i t c h  S 4  s e t t i n g  d e t e r m i n e s  t h e  f i l t e r  c i r c u i t  c o n f i g u r a t i o n . For 100/120 V ac
opera t ion ,  l i ne  vo l tage  se lec to r  sw i tch  S4  connec ts  the  junc t ion  o f  C6  and  C7 to  the
junc t ion  o f  CR8 and  CR9 wh ich  conver ts  th i s  f i l t e r  ne twork  in to  a  vo l tage  doub le r
c o n f i g u r a t i o n .
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(b )  F i l t e red  dc  i s  app l ied  to  the  se r ies  sw i tch  pass  t rans is to r  A9-Q1.
D r i v e  c i r c u i t r y  f o r  t h i s  t r a n s i s t o r  a n d  t h e  c h o p p e r  s t a g e  t h a t  f o l l o w s  i t  i s
developed in PCA A10. These  d r i ve  pu lse  s igna ls  a re  p resen t  i n  the  sw i t ch ing
sect ion of  the power supply assembly which is  descr ibed next .

(2 )  Square -wave  convers ion  c i r cu i t . Converts the input dc to a square-wave
type of waveform.

(a) Appl ied dc is changed to a pulsed dc by puls ing the base of  a
se r ies  sw i t ch  pass  t rans is to r  a t  a  kHz  ra te . A dr iv ing pulse train from PCA A10
(U3-6) turns on and of f  t ransistor  A9-Q2. Whi le A9-Q2 is turned on, ser ies switch
pass  t rans is to r  A9-Q1 i s  reverse  b iased  and ,  the re fo re ,  tu rned  o f f .  When A9-Q2 i s
turned of f ,  ser ies switch pass t ransistor A9-Q1 is turned on and provides dc vol tage
to energy storage inductor L2 which is connected to the chopper c i rcui t .

PIN #4

PIN #5
PULSE WIDTH
MODULATOR INPUT

HIGH

LOW
PULSE WIDTH
MODULATOR OUTPUT

ON
AC POWER
SWITCH OFF

EXPONENTIAL

TIMING SAWTOOTH

ON
SERIES PASS
TRANSISTOR A9-Q1

OFF

FILTER
CAPACITOR
A9-C24

TRANSISTOR ON
A10Q2 OFF

TRANSISTOR ON
A10Q1 OFF

TRANSISTORS ON
A10-Q3,
Q4 AND Q5

OFF

(b) A chopper c i rcui t  is  used to convert  the pulsed dc to a square-wave
type  o f  wave fo rm tha t  i s  su i tab le  as  a  t rans fo rmer  inpu t  to  t rans fo rmer  T4 .  An  18
kHz chopper dr iv ing square-wave wi th a 50-percent  duty cycle is  suppl ied f rom PCA
A10-Q6 and A10-Q7, which al ternately turns on ei ther chopper t ransistors Q5 and Q4
or A6 and Q3. The chopper dr iv ing square s ignal  dr ives the pr imary windings of
t ransformer T3 whose secondary windings cause proper swi tching of  the two pairs of
chopper transistors Q5 and Q4 or Q6 and Q3.
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( 3 )  V o l t a g e  o u t p u t  s m o o t h i n g  c i r c u i t . The vol tage induced into the secondary
w ind ings  o f  t rans fo rmer  T4  i s  rec t i f i ed  in  a  conven t iona l  manner .

( a )  A  + 5  V  ( A )  s u p p l y  i s  t h e  o u t p u t  o f  f u l l  - w a v e  r e c t i f i e r s  C R 2 6  a n d  
CR27 f i l tered by capaci tor  C24. A  c rowbar  c i r cu i t  p rov ides  over -vo l tage  p ro tec t ion
to the load by triggering SCR Q7 and clamping the +5 V (A) to common should an over-
vo l tage  cond i t i on  occur . The +12 V and -12 V supply is the output of modular diode
br idge CR22 which is connected across a center- tapped secondary winding of  t ransfor-
mer T4. Capac i to r  C19  p rov ides  f i l t e r ing  fo r  the  +12  V  supp ly  ou tpu t  and  capac i to r  
C20 provides f i l ter ing for the -12 V supply output.  SCR’s Q8 and Q9 provide over-
vo l tage  p ro tec t ion  fo r  the  load  in  a  s im i la r  manner  to  the  +5  V  (A)  ou tpu t .  The  +7
V supply is developed by tapping in the low (case) s ide of  a 5 V regulator (U3) to a
divider (R28 and R29), the junction of which is +2 V above common.

(b) The +26 V and -26 V supply s ignals are outputted from a ful l -wave
br idge rect i f ier  consist ing of  d iodes CR18 thru CR21. Capaci tors C17 and C18 pro-
v ide  f i l t e r ing  fo r  the  +26  V  and  -26  V  supp l ies  respec t i ve ly .  The  sw i tched  ou tpu t
vo l tages ,  +5  V  (A) , -12 V, +12 V, +7 V, +26 V, and -26 V, are connected to the
p lo t te r  c i r cu i t s  th rough  PCA A11. The  c i rcu i t s  tha t  genera te  the  d r i ve  pu lses  fo r
both A9-Q1 and the chopper c i rcui ts are located on PCA A10 and wi l l  be descr ibed
n e x t .

(4 )  T im ing  sawtoo th  wave fo rm genera t ion  c i r cu i t .  Genera tes  a  36  kHz  saw-
too th  wave fo rm as  a  t im ing  s igna l  fo r  the  power  supp ly  c i r cu i t r y .

(a) Transistors A10-Q8 and Q9 form a complementary Dar l ington conf ig-
u ra t ion  in  wh ich  any  base- to -emi t te r  o f f se t  vo l tages  genera ted  as  a  func t ion  o f
temperature change are minimized. T rans is to r  A10-Q9 i s  the  cu r ren t  source  fo r
sawtooth-forming capaci tor  A10-C11. The  ra te  o f  r i se  ( ramp)  in  the  co l lec to r  cu r -
rent  of  Q9 determines the f requency of  the generated sawtooth.  Frequency adjustment
potent iometer A10-R35 sets the bias level  of  A10-Q8 and Q9, thus, establ ishing a
cons tan t  cu r ren t  th rough  t rans is to r  A10-Q9.

(b )  Re fe rence  vo l tage  f rom the  vo l tage  d iv ide r  c i r cu i t  i s  p rov ided  by
voltage comparator U1A. The norma l l y  h igh  inpu t  to  the  fau l t  l a tch  i s  pu l led  low by
o p e n  c o l l e c t o r U1A-1  when an  over -cu r ren t  cond i t i on  i s  de tec ted ,  thus ,  se t t i ng  the
fau l t  l a tch  and  d isab l ing  the  pu lse  w id th  modu la to r  A10-U4B ou tpu t .

( 5 )  V o l t a g e  t u r n - o n  r e g u l a t i o n  c i r c u i t . Con t ro ls  vo l tage  bu i ldup  in  sw i tched
power  c i r cu i t s  by  regu la t ing  the  in i t i a l  tu rn -on  d r i ve  pu lse  w id th  to  se r ies  pass
t rans is to r  A9-Q1.
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(a )  When power  i s  f i r s t  app l ied  to  the  p lo t te r ,  t rans is to r  A10-Q5 in
the  tu rn -on /o f f  sequence  c i r cu i t  i s  tu rned  on ,  wh ich  p rov ides  a  d ischarge  pa th  fo r
any residual  charge on C14 and forward biases t ransistor  A10-Q10. Conduct ion of
transistor A10-Q10 t ies the output of  error ampl i f ier  U7 to common and disables the
pulse width modulator A 1 0 - U 4 B . As f i l ter  capaci tor A9-C24 reaches a level  which can
al low proper operat ion of  the rest  of  the power supply c i rcui ts,  t ransistor A10-Q5
is turned off (by conduction of A10-Q1 and Q2) allowing capacitor A10-C14 to charge.
As  t rans is to r  A10-Q10 i s  tu rn ing  o f f ,  the  resu l tan t  exponent ia l  vo l tage  r i se  fo rces
the pulse width modulator to output (at  start)  smal l  pulse widths. These pulse
widths sequent ia l ly increase in width unt i l  the normal operat ing pulse width is
reached.

( 6 )  T u r n - o n / o f f  s e q u e n c e  c i r c u i t . In  con junc t ion  w i th  the  fau l t  l a tch  and
s low tu rn -on /o f f  sequence  c i r cu i t r y ,  p rov ides  an  o rder l y  sequence  to  enab le  o r
d isab le  the  se r ies  sw i t ch  t rans is to r  A9-Q1 and  con t ro l s  the  charge  o r  d i scharge  o f
va r ious  c i r cu i t s  when  the  p lo t te r  i s  sw i tched  on  o r  o f f .  The  tu rn -on /o f f  sequence
c i rcu i t  i s  immune to  a t  l eas t  1 -1 /2  m iss ing  cyc les  and  w i l l  con t inue  to  opera te  w i th
power outages of less than 30 msec duration.

( a )  T u r n - o n  i s  i n i t i a t e d  w h e n  p o w e r  i s  f i r s t  a p p l i e d  t o  t h e  p l o t t e r ,
capaci tor A9-C24 starts to charge and transistors A10-Q2, Q3, Q4, and Q5 start  to
tu rn  on . Vol tage comparator A10-U1C acts as a vol tage comparator wi th hysteresis to
prevent the power supply from shutting down during a momentary dropout of the main
ac source and plot ter .

(b )  Conduc t ion  o f  t rans is to r  Q4 rese ts  the  ou tpu t  o f  fau l t  l a tch  U3C
and U3D to i ts normal operat ional  low state.

(c )  Conduc t ion  o f  t rans is to r  Q5  p rov ides  a  d ischarge  pa th  fo r  capac i to r
A10-C14 and forward biases transistor A10-Q10 to disable pulse width modulator A10-
U4 .
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(d )  Conduc t ion  o f  t rans is to r  Q3  pu l l s  the  cen te r  tap  o f  d r i ve  pu lse
transformer T1 to common which disables the ser ies switch t ransistor A9-Q1. Conduc-
t ion  o f  t rans is to r  Q2  p rov ides  a  cu r ren t  pa th  fo r  t rans is to r  Q1  wh ich  s ta r ts  to
conduc t  and  cu ts  o f f  t rans is to rs  Q3,  Q4,  and  Q5,  a l low ing  the  s low tu rn -on /o f f
sequence  c i r cu i t  to  be  ac t i va ted .

(e )  Conduc t ion  o f  t rans is to r  Q1  occurs  when  the  vo l tage  o f  capac i to r
A9-C24 reaches a predetermined level  and turns of f  t ransistors Q3, Q4, and Q5,
s ign i f y ing  the  s ta r t  o f  opera t ion  o f  the  power  supp ly .

( f )  T u r n - o f f  i s  i n i t i a t e d  w h e n  t h e  p l o t t e r  i s  s w i t c h e d  o f f .  T r a n s i s t o r
Q2 turns of f ,  which turns transistor Q1 off  and Q3, Q4, and Q5 on unt i l  capaci tor A9-
C24 discharges. The  conduc t ion  o f  t rans is to r  Q3 dur ing  the  o f f  t rans ien t  per iod
i n h i b i t s  t r a n s i s t o r  Q 1  f r o m  t u r n i n g  o n .

( 7 )  P o w e r - o n  d e t e c t i o n  g e n e r a t i o n  c i r c u i t . R e s e t s  p l o t t e r  f o r  i n i t i a l i z a -
t i o n .

(a) A power on (PWR ON) signal is generated on PCA A10 which is used to
set a power-up (PUP) driver on PCA A3. PUP c lears  o r  se ts  the  p lo t te r  c i r cu i t s  to  a
known qu iescen t  cond i t i on  when the  p lo t te r  i s  f i r s t  sw i tched  on .  Th is  PUP s igna l  i s
a t  a  l o w  l o g i c  l e v e l  i n i t i a l l y . T h e n  i t  s w i t c h e s  t o  a  h i g h  s t a t e  a f t e r  t h e  i n i t i a l
warm-up  per iod  and  rema ins  in  a  h igh  s ta te  un t i l  the  p lo t te r  i s  sw i tched  o f f .

(b )  When the  p lo t te r  i s  f i r s t  sw i tched  on ,  the  regu la ted  +15  V  supp ly
from U1 on PCA A9 is outputted to the resist ive div ider consist ing of  A10-R54 and
A10-R55. The  ou tpu t  o f  th i s  d iv ide r ,  wh ich  i s  approx imate ly  +2 .26  V ,  i s  compared
with the in i t ia l ly  low +5 V (A) supply by vol tage comparator A10-U4D which provides
a  low inpu t  to  vo l tage  compara to r  A10-U4C,  caus ing  i t s  ou tpu t  to  go  h igh .  Th is  h igh
output turns on transistor A10-Q11, which pul ls the power on (PWR ON) output l ine
low and act ivates the power-up (PUP) dr iver c i rcui t  on PCA A3. When the +5 V (A)
supply output comes up to fu l l  vol tage across vol tage div ider A10-R56 and R57, the
ou tpu t  o f  d i v ide r  (+2 .5  V)  i s  app l ied  to  the  non- inver t ing  s ide  o f  vo l tage  compara-
tor A10-U4D causing i ts output to go high. This high output al lows C19 to charge to
+5 V through A10-R58. Wi th  a  h igh  inpu t  to  U4C-8 ,  i t s  ou tpu t  goes  low,  cu t t ing  o f f
t ransistor A10-Q1 and al lowing the pwr on l ine to f loat up to the switched +5 V (A)
l e v e l .

Autogr ip power. I s  s u p p l i e d  b y  t h e  a u t o g r i p  c i r c u i t r y ,  w h i c h  i s  i n  t h e
power supply assembly and is part of PCA A10. A secondary winding of  T4 suppl ies
110 V to generate the platen vol tage. The  110  V  i s  app l ied  to  a  vo l tage  mu l t ip l ie r
(C201-204 and CR203-206) which boosts the voltage up to approximately 500 V.
When the chart  hold s ignal  is low, t ransistor Q101 is turned of f  and relay K101 is
norma l l y  c losed . Wi th  re lay  K101 c losed ,  the  inpu t  to  the  vo l tage  mu l t ip l ie r  (a t
C201 and C204) is  grounded through relay K101 and the platen vol tage is 0.
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Section II OPERATING INSTRUCTIONS

4-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

LINE Power Switch Located on Front
Base of  Uni t

C o n t r o l s  a p p l i c a t i o n  o f
p o w e r  t o  p l o t t e r .  P o w e r
is on when depressed.

CHART HOLD Push Button

CHART LOAD Push Button

A c t i v a t e s  e l e c t r o s t a t i c
paper hold-down and turns
off CHART LOAD lamp.

Pressing causes pen to
move to upper r ight-hand
c o r n e r  o f  p l a t e n ,  t u r n s
on lamp, and deact ivates
paper hold-down.
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C o n t r o l  o r  I n d i c a t o r Func t ion

ENTER Push Button

Scal ing Point Control  Push Buttons Pressing either moves pen
to corresponding physical
point,  P1 or P2, on pla-
t e n . When the plotter is
i n i t i a l i z e d ,  i t  s e t s  P 1
a t  lower  le f t  co rner  and
P2 at upper r ight corner
o f  p l a t e n . Pressing
ENTER, P1, or P2 relo-
c a t e s  t h a t  s c a l i n g  p o i n t
to  cu r ren t  pen  loca t ion .

Mu l t i -purpose  bu t ton  w i th
lamp:

Pushed before CHART HOLD,
i t  i n i t i a l i z e s  p l o t t e r .
( l a m p  b l i n k s . )

Pushed before P1 or
P2,  i t  se ts  new
s c a l i n g  p o i n t s .
( l a m p  b l i n k s . )

Used to enter point
i n  d i g i t i z i n g  m o d e .
( lamp i s  s teady . )

Used wi th pen select
bu t tons  to  s to re
p e n  i n  i t s  s t a b l e .

NOTE

Pushing any of pen
con t ro l  a r rows  can-
cels ENTER lamp.
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C o n t r o l  o r  I n d i c a t o r Function

Pen Direct ion Control  Push Buttons

E r r o r  L i g h t

PEN UP/DOWN Control Push Button

Moves pen at 4 mm/see
w i t h i n  p l o t t i n g  a r e a  i n
d i r e c t i o n  i n d i c a t e d .

Pressing two adjacent
buttons moves pen diagon-
a l l y . Pressing arrow and
FAST simultaneously in-
creases pen speed to 60
mm/see.

NOTE

Do not  press dur ing
program execut ion.

Raises or  lowers point  of
pen. When held down
during a program execu-
t i o n ,  t h e y  o v e r r i d e  p r o -
grammed pen control  unt i l
re leased .

Lights when an error oc-
c u r s . A lso  l i gh ts  a t  end
o f  c o n f i d e n c e  t e s t  u n t i l
CONFIDENCE TEST switch is
t u r n e d  o f f .
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C o n t r o l  o r  I n d i c a t o r Func t ion

OUT OF LIMIT Light L igh ts  when p lo t te r  i s
commanded to plot outside
a window area or beyond
l i m i t s  o f  p l a t e n .  L a m p
bl inks i f  commanded posi-
t i o n  p u t s  p l o t t e r  i n
“ l o s t ”  s t a t e .

Pen Select Buttons Provides manual  control
o f  pen  se lec t ion . Can be
used to change pen selec-
t ion dur ing a program.

NOTE

P e n  c o l o r  i s  v i s i b l e
through holes above
b u t t o n .
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C o n t r o l  o r  I n d i c a t o r Function

Fuse Holders

VOLTAGE SELECTOR

Vol tage  Se lec to r

Hold fuses.

Se lec ts  opera t ing  vo l tage
o f  p l o t t e r .  S e t  a t  f a c -
tory to 120 V ac.
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C o n t r o l  o r  I n d i c a t o r Func t ion

HP-l B Cable Receptacle

Logic Address Switches

CONFIDENCE TEST/LISTEN ONLY Switch

HP- IB  In te r face  cab le
24-p in  recep tac le .

Se t  address  o f  p lo t te r
f o r  c o n t r o l l e r .  S e t  a t
f a c t o r y  t o  5 .

When set to 0, LISTEN
ONLY switch al lows plot-
t e r  t o  “ t a l k ”  t o  c o n t r o l -
l e r  a n d  l i s t e n .  A l l o w s
p l o t t e r  t o  l i s t e n  o n l y
when se t  to  I .  Se t  to  0
fo r  norma l  opera t ion .

CONFIDENCE TEST switch
ac t i va tes  con f idence  tes t
when set to I .
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C o n t r o l  o r  I n d i c a t o r Function

I l l us t ra t ion  wh ich  fo l lows  l i s t s  the  ADDRESS sw i tch  pos i t i ons  fo r  each  address
va lue .

NOTE

Switches are in reverse order on the back panel  of  the plot ter .

ADDRESS SWITCH POSITIONS
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4 - 5 . OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
you before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your after (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

4-5.1 PMCS Procedures.

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime  schedu les  tha t
determine when to perform speci f ied service tasks.

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your equipment fai ls to operate after PMCS is performed, immediately
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .

i . Equ ipment  i s  no t  ready /ava i lab le  i f :  co lumn.  Th is  co lumn ind ica tes  the
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .

4-50



TM 5-6675-320-14

j. List of tools and materials required for PMCS is as follows:

Item

Detergent, General Purpose (Item 3C, Appendix E)

Artist’s Brush (5 in.)

Cheesecloth (Item 3B, Appendix E)

Metric Scaler

Optical Comparator

System Test Tape (Item 18, Appendix E)
(Electronic Data Tape)

H-P 9825A Desk-Top Computer

Quantity

ar

1 ea

ar

1 ea

1 ea

1 ea

1 ea
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I f  the equipment must
on ly  those  i tems tha t
d i s t u r b i n g  o p e r a t i o n .
equipment can be shut

Table 4-9. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

be kept in cont inuous operat ion,  check and service
can safely be checked and serv iced wi thout

Make the complete checks and services when the
down.

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A

ITEM
NO.

1

After - Q - Quarterly BI - Biennially

IN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER

I n s p e c t  P l o t t e r .

1. Check  p lo t te r  and  HP-16  in te r face  cab le  fo r
v is ib le damage.

For Readiness
Reporting
Equipment Is
Not Ready/
Available If:

Cable is  cut
or  broken,
o r  p l o t t e r
has obvious 
v i s i b l e
mechanical
damage.
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Table 4-9. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After -

ITEM
NO.

1

I N -
TER.
VAL

B

Q- Quarterly BI - Biennially

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Inspec t  P lo t te r  -  Con t

2 . Inspect to be sure HP-IB Interface connect ions
a t  the  computer  and  the  p lo t te r  a re  f i rm ly
inser ted  and  power  co rds  fo r  bo th  un i t s  a re  t i gh t .
T i g h t e n  i f  r e q u i r e d .

VOLTAGE SELECTOR

3 . Check that switches on plot ter rear panel are
s e t  c o r r e c t l y .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 4-9. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually        (Number) -  Hundreds of Hours
D - During M - Monthly S - Semiannually
A-

ITEM
NO.

1

2

After -

I N -
TER-
VAL

B

w

Q - Quarterly BI - Biennially

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Inspec t  P lo t te r  -  Con t

4 .

5.

Check that HP-16 interface select  code switch
i s  s e t  t o  p o s i t i o n  7 .

I n s p e c t  p l a t e n  a r e a  f o r  d u s t  o r  f o r e i g n  p a r t i c l e s .
Clean as’ required.

Clean.

1.

2 .

3 .

Check that,  LINE power switch is of f  (0) and
remove power cord f rom wal l  out let .

Remove dust accumulat ion from surfaces of  plot ter
w i t h  s o f t - h a i r e d  a r t i s t ’ s  b r u s h .

Dampen cheesecloth with warm water and wring out
excessive water .

WARNING

Death or ser ious in jury may occur f rom elec-
t r i c a l  s h o c k  i f  p l o t t e r  i s  e n e r g i z e d  w i t h
p la ten  wet .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 4-9. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After -

ITEM
NO.

2

3

lN-
TER-
VAL

w

M

Q - Quarterly BI - Biennially

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Clean - Cont

4 . Apply c leaner (Hewlet t -Packard or commercial
c leaner )  to  c lo th  and  w ipe  p la ten  su r face .

5 .  Wipe  p la ten  thorough ly  w i th  c lean ,  damp c lo th .

6.  Wipe away any moisture from platen surface with dry
c l o t h . A l low p lo t te r  to  d ry  be fo re  use .

7 . Remove fan  f i l t e r  by  pu l l i ng  gen t l y  f rom top  two
corne rs . Wash  f i l t e r  tho rough ly  w i th  soapy  wa te r .
Wring out al l  moisture and al low to dry before
r e p l a c i n g .

P lo t t i nq  Repeatab i l i t y  and  Accuracy  Tes t .

1. Load  p lo t te r  w i th  b lank  char t  paper .  P lace  new
pen in pen arm.

2 . En te r  p rogram on  i l l us t ra t ion  in to  ca lcu la to r  and
run program.

REPEATABILITY PLOTTING

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

ACCURACY
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Table 4-9. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

I I

ITEM TER-
ITEM TO BE INSPECTED

NO. VAL PROCEDURE

GRAPHICS PLOTTER - Cont

3 M Plo t t ing  Repeatab i l i t v  and  Accuracy  Tes t  -  Con t

3 . Use opt ical  comparator to measure di f ference be-
tween fu l l  l eng th  o f  s ing le  l i ne  and  re t race  seg-
m e n t  o f  t h a t  l i n e . Repeatab i l i t y  shou ld  be  w i th in
±0.1 mm.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

4 .  U s i n g  m e t r i c  s c a l e r ,  v e r i f y  t h a t  p l o t t i n g  a c c u r a c y
i s  w i t h i n  s p e c i f i c a t i o n s  s h o w n  o n  i l l u s t r a t i o n .
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4 - 6 . OPERATION UNDER USUAL CONDITIONS.

NOTE

In  genera l ,  i ndependent  opera t ion  o f  the  p lo t te r  i s  con f ined  to
s e l f - t e s t i n g  a n d  e d i t i n g  c h a r t s . Al l  other operat ing procedures use a
compute r  to  con t ro l  the  opera t ion  o f  the  p lo t te r ,  us ing  p rograms wr i t ten
by  the  opera to r , and inputted through the computer.

4-6.1 Assemblv and Preparat ion for  Use.

a, Check that  selector  swi tches on rear panel  are set  at  120 V.

b. Plug female end of  power cord into jack on rear panel  of  p lot ter .

WARNING

D e a t h  o r  s e r i o u s  i n j u r y  m a y  r e s u l t  f r o m  e l e c t r i c a l  s h o c k .  P l o t t e r  i s
equipped wi th three-conductor power cable which grounds plot ter .  Do not
operate plot ter  f rom ac out let  that  does not have connected ground pin.

CAUTION

Be sure power is of f  before plugging ROM’s or HP-IB interface cable into
equipment,  or  damage to equipment wi l l  resul t .

c . Plug male end of  power cord into grounded ac out let .

d .  P lug  one  end  o f  HP- IB  in te r face  in  rear  o f  compute r .  Connec t  o ther  end  o f
HP- IB  in te r face  in to  jack  on  rear  pane l  o f  p lo t te r .  Turn  ho ld ing  sc rews  to  fas ten
connec t ion .
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e. Press LINE power switch on
f o l l o w s :

( 1 )  P e n  r a i s e s .

f r o n t  b a s e  o f  p l o t t e r . P l o t t e r  s h o u l d  r e s p o n d  a s  _

(2 )  Pen  moves  to  lower  r igh t  co rner  o f  p la ten .

4 - 6 . 2  I n i t i a l  A d j u s t m e n t s ,  D a i l y  C h e c k s . and  Se l f -Tes t .

a . Per fo rm the  opera t ion  con f idence  tes t  as  fo l lows :

(1 )  Turn  L INE power  sw i tch  to  o f f  (0 ) .

(2)

(3 )

(4 )

(5 )

(6)

(7 )

(8)

(9 )

(10)

Check that  power cables are connected and vol tage swi tches are set
for  120 V ac operat ion.

Check that  HP-IB interface is not  connected.

Turn LISTEN ONLY switch to 0.

Turn CONFIDENCE TEST switch to 0.

Check that logic ADDRESS switches are set to 1Ø1ØØ.

I n i t i a l i z e  p l o t t e r :

(a)  Press LINE power swi tch.

(b) Press ENTER key.

(c) Press CHART HOLD switch.

Mount paper.

Ins ta l l  pen  in  pen  a rm.

Turn CONFIDENCE TEST switch to 1. A f te r  comple t ion
shou ld  s top  in  lower  le f t  co rner  o f  p la ten ,  and  a l l
panel  should be turned on.

o f  p l o t ,  p e n
lamps on f ront
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( 1 1 )  C o m p a r e  c o m p l e t e d  p l o t  t o  i l l u s t r a t i o n .  I f  p l o t  l o o k s  c o r r e c t ,  t u r n
CONFIDENCE TEST switch back to 0. (Pen should move to lower r ight
c o r n e r . )  I f  p l o t  i s  n o t  c o r r e c t ,  n o t i f y  y o u r  s u p e r v i s o r .

EXAMPLE OF CONFIDENCE TEST

b .  O p e r a t i o n a l  t e s t  o n e .

CAUTION

Removal or replacement of ROMs when power is supplied to computer will
resul t  in damage to computer.

(1) Check that required ROMs (three) are instal led in the HP-9825A Desk Top
Computer.

(a)  Str ing-advanced ROM.

(b) Matr ix ROM.

(c) Extended I/O ROM.
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(2 )  Ins ta l l  tes t  tape  car t r idge  in to  HP-9825A DeskTop Compute r .

(3 )  Turn  on  power  to  compute r  and  p lo t te r .

(4 )  On  compute r ,  p ress :

(5 )  Observe  p r in te r  ques t ion  on  ve r i f i ca t ion  o f  ROMs.

( 6 )  A f t e r  R O M  v e r i f i c a t i o n ,  o b s e r v e  d i s p l a y : ENTER MODEL # TO BE TESTED.
On computer, press:

(7) When display returns with ENTER SELECT CODE, enter plotter bus address
and HP-IB interface code. Press:

( 8 )  O b s e r v e  d i s p l a y : ENTER # OF TIMES TO RUN TEST.

(9) Press 1 and CONTINUE.

( 1 0 )  O b s e r v e  d i s p l a y : LOAD PAPER AND THEN PRESS CONTINUE.

NOTE

Be sure  p lo t te r  paper  i s  l oaded  co r rec t l y .

(11) Press CONTINUE.
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(12) Observe completed plot; computer prints: 9872B PLOT COMPLETE. Compare
p l o t  w i t h  a b o v e  i l l u s t r a t i o n .  I f  p o l t  i s  c o r r e c t ,  c o m p u t e r  a n d  p l o t t e r  i n t e r f a c e s
are working

(13)

(14)

(15)

(16)
any desired

(17)
( 1 3 ) ) .

(18)

(19)

p r o p e r l y .

E n t e r :  - 5 .

Observe display: LOAD PATER AND THEN PRESS CONTINUE. Press CONTINUE.

Observe printout 9872B DIGITIZE.

Move  pen  on  p lo t te r  us ing  f ron t  pane l  p lo t t i ng  con t ro ls .  When Y O U  r e a c h
point ,  stop and press plot ter  ENTER key.

Repeat step (16) f ive t imes (equal to minus number entered in step

Observe  p r in tou t : DIGIT MODE COMPLETE.

F a i l u r e  t o  c o m p l e t e  t e s t s  s a t i s f a c t o r i l y  i n d i c a t e s  m a l f u n c t i o n  r e q u i r i n g
d i a g n o s i s / r e p a i r .
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c . O p e r a t i o n  t e s t  ( f o u r  c o l o r  p l o t ) .

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l  shock .  P lo t te r  i s
equ ipped  w i th  th ree-conduc to r  power  cab le  wh ich  g rounds  p lo t te r .  Do  no t
operate plot ter  f rom ac out let  that  does not have connected ground pin.

CAUTION

Be sure power is of f  before plugging HP-IB Interface to equipment,  or
damage

(1 )

(2)

(3 )

(4 )

(5 )

(6 )

(7 )

(8)

(9)

t o  e q u i p m e n t  w i l l  r e s u l t .

Turn of f  (0)  LINE power switch.

Check that  vol tage switches are set  for  120 V ac.

Turn LISTEN ONLY switch to 0.

Turn CONFIDENCE TEST switch to I.

Set logic ADDRESS switches to 5 (10100).

Plug in power cable.

Press LINE power switch to ON.

I n i t i a l i z e  p l o t t e r .

(a) Press ENTER key.

(b) Press CHART HOLD switch.

Mount paper.

(a) Press CHART LOAD switch. (Pen should go to upper r ight  corner) .

(b)  Raise paper stop by pressing down upper
o ther  po in ted  ob jec t .

po r t i on  w i th  sc rewdr i ve r  o r
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(c )  Pos i t i on  paper  square ly  aga ins t  r idge  a t  bo t tom o f  p Ia ten  and
aga ins t  paper  s top  on  le f t  s ide . Smooth paper with back of hand.

(d) Press CHART HOLD switch. (CHART LOAD should go off).

(10 )  Load  pens .

WARNING

To avo id  poss ib le  in ju ry  to  f i ngers ,  a lways  tu rn  p lo t te r  o f f  when  d i rec t l y
s to r ing  pens .

(a )  Turn  o f f  (0 )  L INE power  sw i tch .

(b)  Remove cap f rom f i rst  pen.

(c )  P lace  t ip  o f  pen  in  boo t  a t  base  o f  s tab le .

(d )  Gen t l y  p ress  pen  down and  in  un t i l  i t  snaps  in  p lace .

( e )  R e p e a t  f o r  a l l  f o u r  p e n s .

(11)  Per fo rm four -co lo r  dynamic  tes t .

( a )  I n s e r t  9 8 0 0  s e r i e s  t e s t  c a r t r i d g e  i n t o  c o m p u t e r .

(b) Load test cartridge by pressing STOP, ERASE, A, EXECUTE, RESET,
1bd3, and EXECUTE.

(c) When computer
SHIFT, A, and CONTINUE.

(d) When computer
CONTINUE.

(e) When computer
and CONTINUE.

(f)  When computer

displays ENTER MODEL # TO BE TESTED, press 9872,

displays ENTER SELECT CODE .  .  . , press 705 and

displays ENTER # OF TIMES TO RUN TEST . . . , press 1

displays LOAD PAPER & THEN PRESS CONTINUE, check that
paper is  loaded and press CONTINUE..

(g) pr inter should pr int  9872B PLOT COMPLETE in approximately 6
minutes. Compare plot produced.
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( h )  R e p e a t  ( a )  t h r o u g h  ( d ) . When computer displays ENTER # OF TIMES TO
RUN TEST . . ., press 2. Computer should print 9872B DIGITIZE.

( i )  P r e s s “  “  button on plot ter unt i l  pen has moved approximately 1
i n . Press plotter ENTER key. Computer should print DIGIT MODE COMPLETE.

(12) Press plotter ENTER key followed by CHART HOLD switch.

( 1 3 )  R e m o v e  p e r i p h e r a l  t e s t  t a p e .  I n s e r t  s c r a t c h  t a p e .

(14) Enter sample point  program in computer:

(a) Press ERASE A.

(b) Press IbI “I AM A 9872 PLOTTER”.

(c)  Press STORE, LIST, and EXECUTE. Check pr intout of  program.

(d)  Press RUN.

(e) Check to see plotter draws I AM A 9872 PLOTTER.
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d .  H P - I B  o p e r a t i o n a l  t e s t .

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l  shock .  P lo t te r  i s
equipped wi th three-conductor power cable which grounds plot ter . Do not
operate plot ter  f rom ac out let  that  does not have connected ground pin.

CAUTION

Be sure power is of f  before plugging HP-IB ROMs or HP-IB Interface cable
into equipment or damage to equipment wi l l  resul t .

(1 )  Turn  o f f  compute r  power . P lug  HP- IB  card  in to  I /0  s lo t  in  back  o f
computer.

(2 )  P lug  p lo t te r  ex tended and  genera l  I /0  ROM in to  s lo t  in  f ron t  o f
computer.

( 3 )  T u r n  o n  c o m p u t e r .  V e r i f y  l a z y  t e e

NOTE

I f  lazv tee does not smear,  remove HP-IB

display is  on computer.

In te r face  and  p ress  RESET.  I f
i t  s t i i l  does  no t  appear ,  t roub leshoo t  compute r .

(4)  Enter program l ine shown below.

PROGRAM LINE: rds (7,A,B,C)~D; dst A,B,C,D

(5) Press EXECUTE and verify that display shown above appears.

(6 )  I f  d i sp lay  does  no t  re tu rn  a f te r  l i ne  i s  execu ted ,  p ress  RESET and
ro ta te  HP-16  In te r face  se lec t  code  sw i tch  to  O,  then  back  to  7 ,  ca re fu l l y  w i th  a
sc rewdr i ve r .

( 7 )  R e p e a t  s t e p  ( 4 ) .

( 8 )  I f  d i s p l a y  d o e s  n o t  r e t u r n  o r  d i s p l a y  i s  i n c o r r e c t ,  c a r d  i s  d e f e c t i v e .
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4-6 .3  Opera t inq  Procedures .

PROCEDURE

Loading Pen in Arm . .

D i r e c t  P e n  S t o r a g e  .  .

Automatic Pen Storage .

Loading Paper .

S e t t i n g  S c a l i n g

Plotting . . .

C h a r t  E d i t i n g  .

D i g i t i z i n g  .  .

. . . .

Po in ts

. . . .

. . . .

. . . .

.

.

.

.

.

.

.

.

.
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.

a . Loading pen in arm.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

PARAGRAPH

. a

. b

. c

. d

. e

. f

. 9

. h

(1 )  Se lec t  co lo r  pen  des i red  f rom accessory  box .

(2) Remove cap from pen.

(3 )  As  shown in  i l l us t ra t ion ,  gen t l y  push  pen  in to  pen  ho lder  so  tha t  th i ck
r ing  a round  midd le  o f  pen  l i f t s  in to  s lo t  i n  pen  ho lder .

I N D E X

4 - 6 6



TM 5-6675-320-14

b .  D i r e c t  p e n  s t o r a g e .

WARNING

To avo id  poss ib le  in ju ry  to  f i ngers ,  a lways
s to r ing  pens .

( 1 )  T u r n  o f f  p l o t t e r .

t u r n  p l o t t e r  o f f  w h e n  d i r e c t l y

(2 ) Select pen color to be placed in stable 1 and remove cap.

(3 )  P lace  pen  t ip  in to  round  boo t  a t  base  o f  s tab le .

(4)  Press pen down and in gent ly unt i l  holder snaps in p lace.

(5)  Check that  pen color  shows through hole in f ront  panel  above pen.

(6 )  Repea t  th i s  p rocedure  fo r  rema in ing  pens .

NOTE

Pens may be removed from stable by moving metal lever to right of pen with
one hand, grasping pen between thumb and index finger of other hand, and
pul l ing out and up.

( 7 )  T u r n  o n  p l o t t e r .
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c . Automatic pen storage.

(1 )  Se lec t  co lo r  pen  des i red  fo r  s tab le  1  and  load  in  pen  ho lder  a rm.

(2) Press ENTER fol lowed by pen stable button 1.

(3) Repeat procedure for remaining three pens, changing to appropr iate pen
s tab le  bu t ton  each  t ime.

NOTE

After depressing pen stable button, pen holder should place pen in the
d e s i g n a t e d  s t a b l e  a n d  r e t u r n  t o  i t s  o r i g i n a l  p o s i t i o n  f o r  l o a d i n g  o f  n e x t
pen.

d . Loading paper.

( 1 )  C h e c k  t h a t  p l o t t e r  i s  e n e r g i z e d .

(2) Press CHART LOAD switch.

NOTE

This releases electrostat ic holding mechanism. Pen should move to upper
r i g h t  c o r n e r  o f  p l a t e n .

o t h e r

paper

(3)  Raise paper stop by pressing down on upper port ion
p o i n t e d  o b j e c t .

(4 )  Pos i t i on  paper  square ly  aga ins t  r i dge  a t  bo t tom o f
s t o p  o n  l e f t  s i d e .

w i th  sc rewdr i ve r  o r

platen and against

4-68



TM 5-6675-320-14

(5) Press down on lower lef t  corner of  paper wi th lef t  hand, and smooth
paper by running back of  other hand toward upper r ight  corner.

NOTE

Paper is smoothed with back of hand so skin oils will not be deposited.

(6) Press CHART HOLD switch.

NOTE

Lamp in CHART HOLD switch should go off.

(7)  Smooth paper again wi th back of  hand.

e . S e t t i n g  s c a l i n g  p o i n t s .

NOTE

Scal ing points P1 and P2 are used to establ ish scaled area for plot .  When
D l o t t e r  i s  i n i t i a l i z e d ,  i t  s e t s  P 1  i n  l o w e r  l e f t  c o r n e r  a n d  P 2  i n  u p p e r
r i g h t .
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Coord ina te  va lues  o f  P1  and  P2  in  p lo t te r  un i t s  a re :

P1 = 520, 380 (X, Y)

P2 = 15720, 10380

(8 )  The  fo l l ow ing  p rocedure  i s  used  to  re loca te  e i the r  o r  bo th  o f  these
po in ts  in  o rder  to  expand  o r  nar row f ie ld  o f  p lo t :

( a )  I n i t i a l i z e  p l o t t e r : Press LINE power switch, ENTER key, and
CHART HOLD switch.

(b )  Us ing  pen  con t ro ls  on  f ron t  pane l ,  move  pen  to  des i red  loca t ion
for P1 or P2.

(c)  When pen reaches locat ion,  set  point  by pressing ENTER key
fol lowed by pressing ei ther P1 or P2, depending on which point  is to be located
t h e r e .

NOTE

P1 and P2 do not have to be set so that  they are st i l l  in upper r ight /
l o w e r  l e f t  r e l a t i o n s h i p . As  shown in  i l l us t ra t ion ,  they  can  a lso  be  se t
i n  u p p e r  l e f t / l o w e r  r i g h t  r e l a t i o n s h i p .
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( d )  R e p e a t ,  i f

f .  P l o t t i n g .

( 1 )  C o n n e c t  p l o t t e r

necessary,  for  second point .

t o  c o n t r o l l i n g  c o m p u t e r  a n d  i n i t i a l i z e .  ( W h e n  u s i n g
9825A computer ,  p lo t te r  i s  connec ted  v ia  HP- IB  In te r face . )

( 2 )  I n i t i a l i z e  c o m p u t e r  a n d  i n s e r t  a  b l a n k  s c r a t c h  t a p e .

CAUTION

Be sure power to plot ter is of f  before insert ing ROMs or HP-IB Interface
cable or damage to equipment wi l l  resul t .

(3 )  Inser t  p lo t te r  genera l  and  ex tended  I /O  ROM in to  compute r .
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NOTE

Before plotter can be programmed to operate, programming language of com-
puter must be thoroughly understood.

(4 )  Check  to  see  tha t  a l l  sw i t ches  on  p lo t te r  rea r  pane l  a re  se t  co r rec t l y
and select  code switch on HP-IB Interface is set  on 7.

(5)  Load paper and pens to be used.

(6 )  De te rmine  what  p lo t te r  i s  to  d raw. Construct program to accompl ish
this,  using language of computer and plot ter programming language statements l is ted
in Table 4-10. I f  p lot  program is on prerecorded tape, load tape in computer and
press RUN.

(7 )  Excep t  when d ig i t i z ing ,  p rogram shou ld  con ta in  a  s ta tement  o r  s ta tements
tha t  accompl i sh  the  fo l low ing :

( a )  C l e a r  p l o t t e r .

(b )  Se t  dec ima l  p lace  fo rmat  fo r  any  numbers  ( f l oa t ing ,  f i xed  to
t w o  s i g n i f i c a n t  d i g i t s ,  e t c . ) .

( c )  E s t a b l i s h  c h a r a c t e r  t y p e  ( s e t )  f o r  a n y  l e t t e r i n g .

(d )  Se t  sca le  to  wh ich  p lo t  w i l l  be  d rawn.

( e )  S e l e c t  p r o p e r  c o l o r  p e n .
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( f )  T e l l  w h a t  t y p e  o r  t y p e s  o f  l i n e s  w i l l  b e  u s e d  f o r  c o n s t r u c t i o n .

(g )  Draw and  labe l  X -  and  Y-axes ,  i f  app l i cab le .

(h )  Descr ibe  p lo t  i t se l f  and  where  i t  i s  to  be  d rawn.

( i )  Te l l  wha t  and  where  to  labe l  and  what  labe l  i s  to  say  ( inc lud ing
symbols) .

( J )  G i v e  a n y  s p e c i a l  d i r e c t i o n s ,  i f  n e e d e d .

(k )  Ins t ruc t ions  to  change  any  o f  the  above  s ta tements ,  i f  des i red ,
and loop back to some point  in program or cont inue.

( l )  S ta tement  to  end  p rogram.

NOTE

Plot ter  can be c leared by insert ing a pclr  or w r t  7 0 5  “ I N ”
command in program.

Character set  is  control led using 1b1, csiz,  and  wrt  705  “CS” ,
“CA”, "SS", "SA", "SL", "SM", or "UC" s ta tements .

Sca le  and  p lo t t i ng  a rea  a re  se t  us ing  S Cl  and  l i ne  s ta tements .

Pen color is  selected wi th "pen #" s t a t e m e n t .

L ine  type ,  such  as  so l id ,  dash ,  e tc . ,  i s  se t  w i th  a  l i ne  s ta tement .

X- and Y-axes are drawn, t ied and labeled using xax, yax, and  w r t
705 ‘TL’ s t a t e m e n t s .

P l o t  o n  d r a w i n g  i s  d e f i n e d  u s i n g  plt,  ofs, Iplit ,  a n d  c p l t
statements.

Label ing is accompl ished through wrt 705 “SM”, csiz, ptyp, a n d
IbI s t a t e m e n t s .

Spec ia l  i ns t ruc t ions  norma l l y  invo lve  d i rec t ions  to  pen ,  such  as  to  ra i se
i t s  po in t  on  paper . Spec ia l  i ns t ruc t ions  invo lve  pen  and  w r t  7 0 5 ,
“AP”, “PD”, “VS”, "VA", or "VN" c o m m a n d s .

Changes can be made to above statements in program by repeating statement
with new parameters. Program cont inuat ion or looping is performed using
statements f rom programming language of  control ler .
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(8) After program is wr i t ten, set computer in program mode and input each
l ine of  program and any data by keying in complete statement and then pressing
STORE .

( 9 )  W h e n  e n t i r e  p r o g r a m  i s  e n t e r e d ,  p l a c e  c o m p u t e r  i n  r u n  m o d e  a n d  p r e s s

Certain programming
Among these are:

p o i n t .
l e n g t h

Select pen before

NOTE

p r a c t i c e s  w i l l  a s s u r e  m o r e  e f f e c t i v e  u s e  o f  p l o t t e r .

f i r s t  p lo t  command to  assure  p lo t  i s  ac tua l l y
recorded on paper.

L i f t  pen  be fo re  chang ing  co lo rs  to  avo id  a  do t  o f  new co lo r  a t  te rm ina t ion
o f  l a s t  v e c t o r .

Store pens at  complet ion of  p lot  so pens do not dry out.

When using A4 or 8-1/2 in.  X 11 in.  paper,  reset P1 and P2 manual ly or
p rogrammat ica l l y  to  po in ts  ins ide  paper  a rea .  De fau l t  P2  w i l l  sca le
p lo t  beyond l im i ts  o f  8 -1 /2  in .  X  11  in .  paper .

C h a r t  e d i t i n g .

( 1 )  I n i t i a l i z e  p l o t t e r .

(2 )  Load  char t  to  be  ed i ted .

( 3 )  L o a d  p e n s  o f  d e s i r e d  c o l o r s  i n  t h e i r  s t a l l s .

(4 )  S t ra igh t  l i nes  can  be  added  by  mov ing  pen  w i th  pen  con t ro ls  to  s ta r t
Press PEN DOWN and move pen in direct ion desired with controls unt i l  l ine

des i red  i s  d rawn.

(5 )  To  add  cu rved  l i nes  o r  l abe ls ,  cons t ruc t  p rogram to  d raw des i red  f i gu re
o r  l a b e l .

NOTE

Be sure  to  se t  sca le  o f  p lo t te r  to  tha t  o f  char t  be ing  ed i ted ,  and
ins t ruc t  p lo t te r  exac t l y  where  change  o r  add i t i on  i s  to  be  made.
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h .  D i g i t i z i n g .

(1 )  Connec t  p lo t te r  to  compute r  v ia  HP- IB  In te r face .

NOTE

Special "s igh t  pen"  a l l ows  pen  to  be  p laced  p rec ise ly  over  ta rge t  po in t .
Sight ing is done by looking through i t  f rom above.

( 2 )  I n i t i a l i z e  p l o t t e r . Load  d ig i t i z ing  s igh t  pen .

(3 )  P lace  map,  char t ,  p lo t ,  o r  d raw ing  w i th  po in ts  to  be  d ig i t i zed  on
plot ter ,  and make note of  scale to which i t  is  drawn.

(4 )  De te rmine  how many  po in ts  a re  to  be  d ig i t i zed .  Wr i te  sma l l  p rogram fo r
d i g i t i z i n g  t h i s  n u m b e r  o f  p o i n t s . D ig i t i z ing  p rogram shou ld  con ta in  s ta tements  tha t
accompl i sh  the  fo l low ing :

( a )  C l e a r  p l o t t e r .

(b )  Se t  dec ima l  p lace  fo rmat  fo r  numbers  to  be  t rans fe r red .

( c )  S e t  p l o t t e r  s c a l e  t o  t h a t  i d e n t i c a l  t o  i t e m  b e i n g  d i g i t i z e d .

(d) Statement to end program.

NOTE

Plot ter  can be cleared with a pclr  or wrt 705 ‘ IN” s t a t e m e n t .

Decimal p lace format is set  using format commands of  computer language.

Scale and digi t iz ing are set  wi th scl a n d  l im s t a t e m e n t s .

D ig i t i z ing  i s  accompl i shed  w i th  dig s t a t e m e n t s . Loop ing  i s  d i rec ted
using computer language.
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(5 )  Load  b lank  sc ra tch  tape
in computer and place i t  in PRINT
ALL and program modes.

( 6 )  T y p e  i n  e a c h  l i n e  o f
program. Af te r  each  i s  t yped  in to
display,  press STORE to enter l ine.

(7)  When program is entered,
set computer in run mode and press
EXECUTE.

( 8 )  U s i n g  f r o n t  p a n e l  c o n -
t ro ls ,  move pen  to  f i r s t  po in t  to  be
d i g i t i z e d . Press ENTER key on
p l o t t e r  f r o n t  p a n e l .  R e p e a t  u n t i l
a l l  p o i n t s  a r e  d i g i t i z e d  ( t r a n s -
f e r r e d ) . Compute r ’ s  p r in te r  shou ld
pr int  X- and Y-coordinates of each
p o i n t  d i g i t i z e d  i n  u n i t s  o f  s c a l e
s e t .
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE

NOTE

In general ,  format of  any plot ter programming statement wi l l  be as
f o l l o w s :

p l t COORDINATE COORDINATE
[PEN CONTROL]

PROGRAM MANDATORY OPTIONAL
COMMAND INPUT INPUT

STATEMENT PARAMETERS PARAMETERS

Bracke ts  a re  no t  en te red  as  par t  o f  p roqram.  They  on ly  ind ica te which,
i f  any ,  parameters  in  a  s ta tement  a re  op t iona l .  Be fo re  a t tempt ing  to
wr i te  p lo t te r  p rogram,  you  shou ld  be  thorough ly  fami l i a r  w i th  p rogramming
language for  computer.

S ta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

scl SCALE.  Spec i f ies  sca le  un i t s  p lo t  w i l l  be  d rawn in  and  loca tes
o r i g i n  ( c e n t e r  p o i n t  0 , 0 )  f o r  p l o t .

Syntax:

NOTE

W h e n  p l o t t e r  i s  i n i t i a l i z e d ,  t w o  s c a l i n g  p o i n t s ,
P I  and  P2 ,  a re  au tomat ica l l y  es tab l i shed  in  low-
er  le f t  and  upper  r igh t  co rners  o f  p lo t  a rea .
These  a re  l im i t i ng  re fe rence  po in ts  used  to  de-
f i n e  a c t u a l  p h y s i c a l  a r e a  i n  w h i c h  p l o t  w i l l  f i t .
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

scl - C o n t Scale statement parameters set scale
fo r  d i s tance  be tween  sca l ing  po in ts
P1 and P2. Parameter entr ies must
be numeric. Each  sca l ing  po in t  i s
assigned an X- and Y-coordinate.

P lo t te r  then  au tomat ica l l y  d iv ides  a rea  be tween these  po in ts
a long  each  ax is  in to  un i t s  o f  l eng th  equa l  to  d is tance  be tween
p o i n t s .

Example:

Input of  program statement

scl  -10 ,  10 ,  -8 ,  8

w i l l  s e t  s c a l i n g  p o i n t s  a s  s h o w n  i n  t h e  i l l u s t r a t i o n .
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

sc l -  Cont I f  sca l ing  po in t  P1  i s  ass igned  nega t i ve  ( - )  coord ina tes  and
P2 i s  ass igned  pos i t i ve  coord ina tes ,  o r ig in  i s  au tomat i ca l l y
se t  a t  cen te r  o f  p lo t  a rea . I f  bo th  se ts  o f  coord ina tes  fo r
p o i n t s  a r e  p o s i t i v e ,  o r i g i n  w i l l  b e  o f f  o f  p a p e r  i n  l o w e r  l e f t
co rner  as  shown in  i l l us t ra t ion . For two negat ive sets of
c o o r d i n a t e s ,  o r i g i n  i s  o f f  o f  p a p e r  i n  u p p e r  r i g h t  c o r n e r .

p c l r

This scale corresponds to e centimeter unit of the platen area with the origin (0,0) at
the current location of P1. Since the scale corresponds to a unit measure (centlmeters),
the P2 scaling point is not referenced.

S c a l e  i s  a u t o m a t i c a l l y  s e t  w h e n  p l o t t e r  i s  i n i t i a l i z e d  o r  S Cl
s ta tement  w i thou t  parameters  i s  inpu t .  Or ig in  i s  se t  a t  P1
and p la ten  i s  d iv ided  in to  un i t s  1  cm in  leng th .

Coord ina tes  o f  P1  and  P2  in  in te rna l  un i t s  o f  p lo t te r  a re :

P1 (520, 380) and P2 (15720, 10380)

PLOTTER CLEAR. Sends al l  previous parameters sent in
p rogramming  s ta tement  to  the i r  de fau l t  va lues ,  w i th  fo l low ing
excep t ions :

S Cl and psc paramete rs

P1 and P2 remain unchanged.

Pen does not move but point raises.

S y t a x :

pclr (No Parameters)
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

pclr - C o n t NOTE

P l o t t e r  d e f a u l t  c o n d i t i o n s
are  l i s ted  in  Tab le  4 -11 .

xax/yax X- AND Y-AXES. Draws X- or Y-axis with or without t ic marks
o r  l a b e l s .

Syn tax :

x a x  X - O f f s e t  [ ,  T i c  I n t e r v a l  [ ,  S t a r t  P o i n t  [ ,  E n d  P o i n t  [ ,
Number  T ics /Labe l ] ] ] ]

y a x  Y - O f f s e t  [ ,  T i c  I n t e r v a l  [ ,  S t a r t  P o i n t  [ ,  E n d  P o i n t  [ ,
Number  T ics /Labe l ] ] ] ]

X -Of fse t  parameter  spec i f i es  X-coord ina te  a t  wh ich  Y-ax is  w i l l
c ross  X -ax i s .

Y-Of fse t  parameter  spec i f i es  Y-coord ina te  a t  wh ich  X-ax is  w i l l
c ross  Y -ax i s .

T ic  in te rva l  pa ramete r  spec i f i es  whe ther  o r  no t  t i c  marks  a re
to be drawn along axis. I f  t ic marks are to be drawn, para-
mete r  va lue  spec i f i es  spac ing ,  in  un i t s  o f  sca le  s ta tement ,
be tween  t i cs . Va lue  o f  0  resu l t s  in  no  t i c  marks . I f  p a r a -
meter is not speci f ied, t ic mark is drawn at each end of  axis
o n l y .

S ign  o f  t i c  in te rva l  can  resu l t  i n  e i the r  norma l  t i c  marks
be ing  d rawn o r  t i c  mark  d rawn on ly  a t  s ta r t i ng  po in t  o f  ax is .

S ta r t  po in t  and  end  po in t  parameters  spec i f y  loca t ion  o f
endpo in ts  o f  ax is . I f  e n d  p o i n t  i s  n o t  s p e c i f i e d ,  a x i s  i s
drawn to P2 coordinate ( i .e. ,  Xp2 for X-axis and Yp2 for Y-
a x i s ) . I f  bo th  s ta r t  po in t  and  end  po in t  parameters  a re  no t
speci f ied,  axis is drawn from P1 coordinate value to P2 coor-
d ina te  va lue ,  as  spec i f i ed  by  cu r ren t  sca le  s ta tement  ( i .e . ,

The  fo l low ing  re la t ionsh ip  ex is ts  be tween s ta r t  po in t  and  end
po in t  pa rameters  and  s ign  o f  t i c  i n te rva l  pa rameter .
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xax/yax - Cont P o s i t i v e  t i c  i n t e r v a l  r e s u l t s  i n :

pen

Norma l  t i c  spac ing  i f  s ta ra t  po in t  i s  g rea te r  than  end  po in t .

T i c  m a r k  d r a w n  o n l y  a t  s t a r t  p o i n t  i f  s t a r t  p o i n t  i s  l e s s
than end point .

N e g a t i v e  t i c  i n t e r v a l  r e s u l t s  i n :

Norma l  t i c  spac ing  i f  s ta r t  po in t  i s  g rea te r  than  end  po in t .

T ic  mark  d rawn on ly  a t  s ta r t  po in t  i f  s ta r t  po in t  i s  less
than end point .

Number t ics/ label  parameter determines whether or not t ic
marks on axis wi l l  be labeled. Specify ing ei ther O or no
p a r a m e t e r  r e s u l t s  i n  n o  l a b e l s .  I f  l a b e l s  a r e  d e s i r e d ,
parameter speci f ies number of  t ic  marks between labels.
Nega t i ve  paramete r  w i l l  resu l t  i n  on ly  labe ls  be ing
le t te red  w i thou t  ax is  o r  t i c  marks  be ing  d rawn.  Labe ls  w i l l
be  le t te red  on  an  ax is  on ly  i f  non-zero  t i c  pa ramete r  i s
s p e c i f i e d .

A l l  l abe ls  a re  le t te red  accord ing  to  cu r ren t  charac te r  s i ze
(cs iz )  s ta tement  and  in  cu r ren t  number  fo rmat  ( f i xed  o r  f l oa t
s ta tement ) .

Example:

fxd 0
x a x  0, 1, -10, 2
fxd 1
yax 0 , -.5, 8, -8, 1

Above program results in X- and Y-axes being drawn, crossing
a t  c e n t e r . X-axis goes from -10 to 10 with t ic marks at  every
one uni t  and labeled every two uni ts: - 1 0 ,  - 8 ,  - 6 ,  e t c .

Y-ax is  ranges  f rom -8 .0  to  +8 .0  w i th  t i c  marks  every  ha l f -
u n i t . E v e r y  t i c  i s  l a b e l e d .

PEN. Raises pen without moving i t  to a new locat ion.

Syntax:

pen (No Parameters)

4-81



TM 5-6675-320-14

Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

p l t PLOT , Draws l ine by moving pen to point  or points speci f ied
by X- and Y-coordinate parameters in statement.

Syntax:

Yplt Coordinate’ Coordinate
[ ,  Pen Cont ro l ]

Opt ional  pen control  causes pen to raise or lower before or
a f te r  mov ing .

I f  p o i n t  s p e c i f i e d  b y  p l o t  s t a t e m e n t  l i e s  o f f  o f  p l a t e n  s u r -
face ,  l i ne  i s  d rawn to  p la ten  l im i t  and  then  pen  i s  ra ised .
Pen  rema ins  ra ised  un t i l  po in t  on  p la ten  i s  spec i f i ed .

Opt ional  pen control  parameter can be any integer in range
- 32768 thru 32767.

Odd,  Pos i t i ve  In teger  =  Pen l i f t s  be fo re  mov ing .

Odd,  Negat i ve  In teger  =  Pen l i f t s  a f te r  mov ing .

Even, Posi t ive Integer = Pen lowers before moving.

Even, Negat ive Integer = Pen lowers af ter  moving.

0 = No change.

No parameters = Pen remains in i ts present posi t ion, moves
to  po in t  spec i f i ed ,  and  lowers  o r  rema ins
down.

I f  p o i n t  l i e s  o f f  p l a t e n  b u t  i s  w i t h i n  “ n e a r b y ”  a r e a  ( a s
shown), OUT OF LIMIT lamp will turn on. I f  p o i n t  l i e s  i n
“ faraway” area, OUT OF LIMIT lamp wi l l  b l ink.
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plt - Cont
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plt - Cont Fol lowing example program plots values of  funct ion Y = X2.

pen # PEN.  A l lows  se lec t ions  o f  des i red  pen  co lo rs

Syn tax :

p e n  #  ( P e n  f r o n t  p a n e l  s t a l l  n o . )

When pen # statement
c u r r e n t l y  h o l d i n g  ( i f
p o s i t i o n . I f  a  v a l i d
p e n  i n  t h a t  p o s i t i o n
loca t ion  on  p la ten .

Parameter  va lue  o f  0

is executed, pen arm
any)  and  re tu rns  i t
pen posit ion number
is taken and pen arm

via program.

r a i s e s  p e n  i t  i s
to empty pen storage
i s  s p e c i f i e d  ( l - 4 ) ,
r e t u r n s  t o  i t s  l a s t

or no parameter directs pen arm to return
pen  i t  i s  cu r ren t l y  us ing  to  empty  s to rage  pos i t i on  w i thou t
taking new pen.

I f  spec i f ied  pen  pos i t ion  i s  empty  o r  i f  a l l  o f  pen  pos i t ions
are fu l l  and there is pen in arm, then no operat ion occurs.
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ofs OFFSET.  Moves  o r ig in  (po in t  0 ,0 )  o f  p lo t  f rom i t s  p resen t  loca-
t ion to new posi t ion speci f ied by X- and Y- increment values in
s ta tement .

Syntax:

Increment’
Y

Increment

i p l t

X-Increment speci f ies number of  hor izontal  scale statement
un i t s  tha t  o r ig in  i s  to  be  moved.

Y- Inc rement  spec i f i es  number  o f  ve r t i ca l  sca le
tha t  o r ig in  i s  to  be  moved.

s ta tement  un i ts

S igns  o f  i nc rement  parameters  spec i f y  d i rec t ion  tha t  o r ig in
moves, as fo l lows:

Posi t ive parameter moves or ig in in posi t ive direct ion as de~
f ined by current scale statement.

Negat ive parameter moves or ig in in negat ive direct ion as de-
f ined by current scale statement.

INCREMENTAL PLOT. Moves pen from its current location to new
locat ion speci f ied by X- and Y-parameters.

Syntax:

YInc rement ’  Inc rement [ ,  Pen Cont ro l ]

X-Increment parameter speci f ies number of  scale statement
un i t s  tha t  pen  i s  to  move  hor i zon ta l l y .

Y-Increment parameter speci f ies numbers of  scale statement
un i t s  tha t  pen  i s  to  move  ver t i ca l l y .

S igns  o f  i nc rement  parameters  de te rmine  re la t i ve  d i rec t ion
that pen moves, as fo l lows:

Pos i t i ve  va lue  moves  pen  in  pos i t i ve  d i rec t ion  as  de f ined  by
cur ren t  sca le  s ta tement .

Negat ive value moves pen in negat ive direct ion.
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i p l t - C o n t Optional  pen control  parameter is  same as that  used with plot
s ta tement .

Odd,  Pos i t i ve  In teger  =  Pen l i f t s  be fo re  mov ing .

Odd,  Negat i ve  In teger  =  Pen l i f t s  a f te r  mov ing .

Even,  Pos i t i ve

Even, Negative

0 = No change.

Integer = Pen lowers before moving.

Integer = Pen lowers af ter  moving.

No Parameters = Pen remains in i ts present posi t ion, moves to
point  speci f ied,  and lowers or remains down.

I f  i p l t  s t a t e m e n t  s p e c i f i e s  p o i n t  o f f  o f  p l a t e n ,  p e n  d r a w s
l i n e  t o  l i m i t  o f  p l a t e n  a n d  s t o p s .  I f  p o i n t  l i e s  o f f  o f
platen in “nearby” area (shown next), OUT OF LIMIT lamp turns
on. P l o t t e r  r e c o g n i z e s  ip l t  s t a t e m e n t s  i n  t h i s  a r e a .  I f
point  speci f ied l ies in “ faraway” area, OUT OF LIMIT lamp
f lashes  and  p lo t te r  does  no t  recogn ize  ip l t  s ta tements .
Regu la r  p lo t  (p i t )  s ta tement  mus t  be  used  to  spec i f y  po in t
tha t  i s  e i the r  on  p la ten  o r  in  nearby  a rea  be fo re  any  fu r the r
ip l t  s ta tements  a re  recogn ized  by  p lo t te r .
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l i n e LINE TYPE. Spec i f ies  t ype  o f  l i ne  p lo t te r  i s  to  use  when
i m p l e m e n t i n g  pit, iplt, xax, and  yax  s t a t e m e n t s .

Syntax:

l i n e  [ p a t t e r n  n o .  [ ,  p a t t e r n  l e n g t h ] ]

S e e  i l l u s t r a t i o n  f o r  l i n e  p a t t e r n s  a v a i l a b l e  a n d  t h e i r  c o d e
numbers.

Shaded port ion of  each of l ine pattern above is one complete
segment -o f  pa t te rn .

Opt iona l  pa t te rn  leng th  parameter  spec i f ies  leng th  o f  one
complete segment of  pat tern and is expressed as percentage of
d iagona l  d is tance  be tween sea l ing  po in ts  P1  and  P2 .  I f
pa t te rn  leng th  parameter  i s  no t  spec i f i ed ,  a  leng th  o f  4 -per -
cent  is  used. Range of pattern length parameter is f rom 0
thru 127.9994999.
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l i m LIMIT .  Res t r i c ts  p roqrammed pen  mot ion  to  spec i f i c  rec tangu la r
a rea  on  p la ten  w i th in -a rea
to emphasize specific portion

Syn tax :

lim x
Lower Left’ XUpper

de f ined  by  sca l ing  po in ts .  Can-be  used
o f  l a r g e r  p l o t .

Right’ Y Lower Left' Y Upper Right

Four  pa ramete rs  spec i f y ,  i n  cu r ren t  sca le
and Y-coordinates of  lower lef t  and upper
window area, as shown below.

s ta tement  un i ts ,  X-
r igh t  co rners  o f  a

l b l

I f  l i m i t  s t a t e m e n t  i s  n o t  e x e c u t e d  o r  i f  l i m i t  s t a t e m e n t  w i t h -
ou t  pa ramete rs  i s  execu ted ,  w indow is  au tomat i ca l l y  se t  a t
m e c h a n i c a l  l i m i t s  o f  p l o t t e r .

LABEL.  A l lows  you  to  le t te r  charac te rs ,  express ions  and  tes t  o r
s t r i n g  v a r i a b l e s .

Syn tax :

lb l  Any  Combina t ion  o f  “Tex t , ”  Express ions  o r  S t r ing
V a r i a b l e s

Example of Text Statement:

l b l  " 9 8 7 2 A  P l o t t e r ”

Example of  Expression Label :

lbl X, X+1, X+2
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l b l - C o n t Value assigned to X wi l l  be let tered in current number format
( f i x e d  o r  f l o a t ) . Value resul t ing from expression X+1 is
le t te red  nex t ,  fo l l owed by  va lue  resu l t i ng  f rom express ion
x+2 . D ig i t s  i n  these  express ions  a re  le t te red  as  s t r i ng  o f
charac te rs . This requires you to add any spaces needed to f i t
numbers  in to  con tex t  o f  i tem be ing  le t te red .

For example, the fol lowing statement let ters same expressions
as example above, with four spaces between each value.

"lbl X, " “, X+1, “ “, X+2, “ “

The fo l low ing  example  le t te rs  charac te rs  con ta ined  in  s t r ing
var iab le  A$ . (Str ing var iable ROM is required. )

lbl A$

Before using label  statement,  pen should be moved to locat ion
where label ing is to begin by using one of plot  statements
(cpl t ,  ip l t ,  or  p l t )  o r  b y  u s i n g  f o u r  d i r e c t i o n  c o n t r o l s  o n
p l o t t e r  f r o n t  p a n e l . Th is  po in t  w i l l  become lower  le f t  co rner
o f  f i r s t  c h a r a c t e r . A f t e r  l e t t e r i n g  c h a r a c t e r ,  p e n  s t o p s  a t
lower  le f t  co rner  o f  nex t  charac te r  space .

c s i z CHARACTER SIZE. Specifies size and shape of characters and
symbo ls  and  d i rec t ion  they  a re  to  be  le t te red .

Syntax:

c s i z  [He igh t  [ ,  Aspec t  Rat io  [ ,  Paper  Rat io  [ ,  Ang le  o f
R o t a t i o n ] ] ] ]

S ta tement  can  spec i f y  up  to  four  parameters .  I f  any  o f  para -
meters  a re  omi t ted ,  spec i f i c  de fau l t  va lue  fo r  parameter  i s
assumed. Note that when parameter is omit ted, parameter
l i s ted  immed ia te ly  to  i t s  r igh t  mus t  be  omi t ted  as  we l l .

Here  i s  desc r ip t ion  o f  each  o f  fou r  pa ramete rs :

He igh t  pa ramete r  spec i f i es  he igh t  o f  charac te rs  as  percen t  o f
scale height def ined by scal ing points P1 and P2. Must be
within range of  0 thru 127.9994999.
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csiz - Cont Aspec t  ra t io  parameter  spec i f i es  ra t io  o f  he igh t  o f  charac te r
t o  i t s  w i d t h . For  example ,  an  aspec t  ra t io  o f  2  spec i f i es
characters that  are twice as high as they are wide. An aspect
ra t io  o f  1  spec i f i es  square  charac te rs .

Paper  ra t io  parameter  spec i f i es  ra t io  o f  he igh t  o f  sca l ing
a r e a  t o  i t s  w i d t h . Sca l ing  a rea  i s  de f ined  by  sca l ing  po in ts
P1 and P2. For example, 10 in.  high X 15 in.  wide scal ing
area has paper rat io of  10:15 or 2:3.

Ang le  o f  ro ta t ion  paramete r  spec i f i es  d i rec t ion  in  wh ich  char -
ac te rs  a re  p r in ted . Direct ion is  expressed as angle (measured
le f t )  be tween l i ne  o f  p r in t  and  X-ax is ,  as  shown be low.

Parameter is  expressed in current  angular  uni ts (degrees,
rad ians ,  o r  g rads ) .

De fau l t  va lues  fo r  fou r  pa ramete rs  a re  as  fo l l ows :

He igh t 1.5%

Aspect Ratio 2

Paper Ratio 1

A n g l e  o f  R o t a t i o n  0

Execu t ing  csiz s ta tement  w i thou t  parameters  se ts  de fau l t
va lues . These  va lues  a re  a lso  se t  when  p lo t te r  i s  i n i t i a l i zed
or  c lea red  ( p c l r ) .

The fo l l ow ing  examp le  p rogram uses  C S I Z  i ns t ruc t ion  ( l i ne  3 )
to  spec i f y  cha tac te r  d imens ions  and  shape  and  ro ta te  le t te r ing
d i r e c t i o n  t h r o u g h  e n t i r e  c i r c l e  i n  1 0 - d e g r e e  i n t e r v a l s .  P l o t
s ta tement  ( l i ne  2 )  cen te rs  pen  fo r  each  p r in t ing  sequence .
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csiz - Cont L ines  4  and  5  add  ex t ra  spaces  ( i f  needed)  to  r igh t  j us t i f y
values that precede ‘DEGREES.” This example assumes that
sca l ing  a rea  i s  se t  fo r  8  in .  h igh  X  10  in .  w ide  paper .

ANGLE OF ROTATION PLOT

In  d iagram,  you  can  see  re la t i ve  pos i t i on  o f  charac te r ,  i n
th i s  case  M,  w i th in  charac te r  space  f i e ld .  Charac te r  space
f ie ld is set  indirect ly by c s i z  s t a t e m e n t ,  s i n c e  c h a r a c t e r
space  he igh t  i s  tw ice  the  charac te r ’ s  he igh t  and  charac te r
space  w id th  i s  1 -1 /2  t imes  the  charac te r ’ s  w id th .  Spaces
above and below character become spacing between lines and
charac te rs .
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c p l t

When you speci fy height  of  character in csiz s t a t e m e n t ,  y o u
shou ld  spec i f y  charac te r  he igh t  and  no t  he igh t  o f  charac te r
s p a c e  f i e l d .

CHARACTER PLOT. Moves pen a specified number of character space
f i e l d s .

Syntax:

cplt [Number of Character Space Widths, Number of Character
Space Heights]

I f  no parameters are speci f ied,  cplt s t a t e m e n t  p e r f o r m s  c a r -
r iage return and l ine feed operat ion by moving one character
space height  down and returning to margin def ined by last
po in t  tha t  pen  was  sen t  to  by  e i ther  p lo t  s ta tement ,  i p l t
s t a t e m e n t ,  o r  t h e  p l o t t e r  f r o n t  p a n e l  c o n t r o l s . If c s i z
s ta tement  i s  execu ted  a f te r  pen  i s  pos i t i oned  by  p lo t ,  i p l t ,
or f ront  panel  controls,  locat ion of  pen when cs iz  s t a t e m e n t
is executed becomes that  margin pen returns to when cplt i s
executed wi thout parameters.
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c p l t - C o n t When parameters are speci f ied,  cplt statement moves pen speci-
f i ed  number  o f  charac te r  space  w id ths  to  r igh t  (pos i t i ve
va lue)  o r  to  le f t  (nega t i ve  va lue)  and  number  o f  charac te r
space heights up (posi t ive value) or  down (negat ive value).
Pen posi t ion (ra ised or lowered) does not  change when c p l t
statement is executed. Parameters must be wi th in range of
±127.9994999.

Diagram above shows character spacing around symbol +. Pen
begins to draw symbol at  point  A and ends at point  B, ready to
draw another character .

To center symbol on point  C, which represents plot ted point ,
pen must be moved to point A. This can be done by executing
cpl t  s ta tement  spec i f y ing  parameters  - .33 ,  - .25 .  A f te r  symbo l
is drawn, pen must be returned from point B to point  C to
c o n t i n u e  p l o t t i n g  n e x t  p o i n t . This can be done by executing a
cplt s ta tement  spec i f y ing  parameters  - .67 ,  .25 .
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

ptyp PLOTTER TYPEWRITER. Sets plot ter in manual typewri ter let ter ing
mode.

dig

Syntax :
ptyp (No parameter inserted)

Af te r  p t y p  s ta tement  i s  execu ted  (e i the r  in  p rogram,  in  l i ve
keyboard mode or f rom keyboard),  you type desired characters
on  compute r  keyboard ,  and  they  a re  le t te red  by  p lo t te r .  To
end ptyp mode, press STOP key once.

Pen  can  be  pos i t i oned  by  plt, iplt, or cpl t  s t a t e m e n t s  b e f o r e
ptyp mode is establ ished. Once ptyp mode is establ ished, four
computer display keys or four pen movement keys on plot ter
f ron t  pane l  can  be  used  to  pos i t i on  pen  fo r  le t te r ing .

Fol lowing keys perform these funct ions whi le in ptyp m o d e :

Space

Backspace

Line Feed

Inverse Line Feed

Carr iage Return STORE

DIGIT IZE.  Sends  coord ina tes  o f  po in t  where  pen  i s  loca ted  to
computer.

Syn tax :

dig Var iab le  1 ,  Var iab le  2  [ ,  Pen  Sta tus ]

D i g i t i z e  s t a t e m e n t  e n a b l e s  d i g i t i z e r  m o d e .  W h e n  d i g i t i z e r
mode is set,  ENTER lamp on plot ter is l i t .  You can use plot-
ter  pen movement controls to posi t ion pen at  point  on platen.
A f te r  pos i t ion ing  pen ,  p ress ing  ENTER on  p lo t te r  f ron t  pane l
sends  i t s  coord ina tes ,  in  sca le  s ta tement  un i t s ,  to  compute r .
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

dig - C o n t Coord ina te  va lues  a re  ass igned  to  va r iab les  spec i f i ed  by  d ig i -
t i z e  s t a t e m e n t  i n  f o l l o w i n g  o r d e r :

NOTE

S e l e c t  c o d e  f o r  p l o t t e r  i s  s e t

X-Coordinate Value

Y-Coordinate Value

Pen Status

(0 = Up, 1 = Down)

To  cance l  d iq i t i ze  s ta tement  w i thou t

a t  fac to ry  to  705 .

Var iab le  1

Var iab le  2

Parameter

( I f  S p e c i f i e d )

en te r ing  va lues ,  p ress

wrt

STOP key. I f  d ig i t i ze  s ta tement  i s  execu ted- f rom program,
STOP key wi l l  a lso stop program at end of l ine containing
d i g i t i z e  s t a t e m e n t .

S p e c i a l  d i g i t i z i n g  s i g h t  i s  p r o v i d e d  w i t h  p l o t t e r  w h i c h  a l l o w s
y o u  t o  v i s u a l l y  p o s i t i o n  p e n  d i r e c t l y  o v e r  p o i n t  t o  b e  d i g i -
t i z e d . S igh t  i s  l oaded  and  s to red  l i ke  pen .

NOTE

I f  more  than  one  po in t  i s  to  be  d ig i t i zed ,  then  p ro -
gram must contain looping statements to return to and
repeat program step containing digi t ize command or con-
t a i n  s e v e r a l  d i g i t i z e  c o m m a n d s .  P l o t t e r  c a n  o n l y  d i g i -
t ize one point  each t ime digi t ize command is encountered.

WRITE. I d e n t i f i e s  a d d i t i o n a l  p l o t t e r  c o n t r o l  c o m m a n d s .

Syntax:

wrt 705, “Command Code”

NOTE

S e l e c t  c o d e  f o r  p l o t t e r ,  s e t  a t  f a c t o r y ,  i s  7 0 5 .
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - C o n t Syntax and funct ion of  control  commands are as fo l lows:

wrt 705, ‘SA PH

Automatic pen pickup command, " A P ” ,  causes plotter to auto-
mat ical lv raise pen whenever i t  has been down without mot ion
for  65 seconds.  ‘ T h i s  c o n d i t i o n  i s  s e t
p l o t t e r  i s  i n i t i a l i z e d .

Sending characters " A P O ”  to plotter will
p i ckup .

wrt 705, “PDM

automatically when

disable automatic pen

Pen down command, PD, lowers pen to paper.

wrt 705, ‘VS 1 thru 36 [ ,  Pen No. ]N

Select  pen veloci ty command speci f ies pen speed, in cm/see,
f o r  p l o t t i n g  a n d  l e t t e r i n g  o p e r a t i o n s .  V e l o c i t y  c a n  b e  a n y
value between 1 and 36. I f  o p t i o n a l  p e n  n o .  ( l - 4 )  i s  s p e c i -
f i e d ,  s p e e d  w i l l  a p p l y  o n l y  t o  t h a t  p e n .  I f  p e n  n o .  i s  n o t
spec i f i ed ,  speed  app l ies  to  a l l  pens .

W h e n e v e r  p l o t t e r  i s  i n i t i a l i z e d ,  p e n  v e l o c i t y  i s  s e t  t o  3 6
cm/sec.

wrt 705, ‘VAH

S e t s  p l o t t e r  t o  a d a p t i v e  p e n  v e l o c i t y  m o d e .  P l o t t e r  w i l l
adapt pen speed, automatical ly,  to approximate rate that com-
pu te r  sends  coord ina te  da ta  to  p lo t te r .  Th is  mode p rov ides
smoother  p lo t  than  norma l  ve loc i t y  mode fo r  p lo t t i ng  coord i -
na tes  tha t  a re  genera ted  by  a  re la t i ve ly  s low p rogram rou t ine
( fewer  than  15  coord ina tes /see) .

wrt 705, ‘VNN

Normal velocity command, ‘VN”, cancels adapt ive veloci ty mode.
Pen speed is now control led by current  pen veloci ty command.
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont wrt 705, “SH Character”

Symbol mode command, “SM”,  sets symbol mode for use with pit,
iplt, XAX, and Y A X  s ta tements .  These  s ta tements  func t ion
as  desc r ibed  in  th i s  tab le  excep t  tha t  spec i f i ed  charac te r  i s
d rawn cen te red  on  each  p lo t ted  po in t  o r  t i c  mark .  Charac te r
i s  d r a w n  a c c o r d i n g  t o  c u r r e n t l y  s e l e c t e d  c h a r a c t e r  s e t .  I f
charac te r  i s  no t  spec i f i ed ,  symbo l  mode i s  cance l led .  A l l
ASCII  characters f rom decimal 35 thru 122 can be speci f ied
excep t  the  fo l low ing :

ASCII
Character

Decimal
Va lue

37
38
39
40
41
47
58

60
61
62
63
64
91
92
93
94
95
96

Characters shown above are f rom set 0.  Characters in
o ther  charac te r  se ts  tha t  rep lace  any  o f  these  a re  a lso  no t
usable with symbol mode.

wrt 705, "TL [Up and Right Tic Length
[,  Down and Left  Tic Length]]"

Tic length command, " T LN , spec i f i es  leng th  o f  t i c  marks  d rawn
by axis statements. T ic  leng ths  a re  spec i f i ed  as  percen tage
o f  hor i zon ta l  and  ver t i ca l  d i s tances  be tween  sca l ing  po in ts  P1
and P2.
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Statement Syntax, Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont Up and r ight  t ic  length determines length of  upward port ion of  
t ic  marks to be drawn along X-axis and r ight  s ide port ion of
t i c  marks  to  be  d rawn a long  Y-ax is .  Th is  va lue  i s  spec i f i ed
p e r c e n t a g e  o f  v e r t i c a l  s c a l e  l e n g t h ,  YP 2- YP 1.

Down and lef t  t ic length determines length of  downward
por t ions  o f  t i c  marks  to  be  d rawn a long  X-ax is  and  le f t  s ide
por t ion  o f  t i c  marks  to  be  d rawn a long  Y-ax is .  Va lue  i s
spec i f i ed  as  percen tage  o f  ho r i zon ta l  sca le  leng th  XP 2- XP 1.

P l o t t e r ,  w h e n  i n i t i a l i z e d ,  a u t o m a t i c a l l y  s e t s  t i c  l e n g t h
v a l u e s  t o  0 . 5 %  o f  s c a l i n g  l e n g t h s  ( YP 2- YP 1  a n d  XP 2- XP 1) .

Program shown below uses tic length command to draw a grid
w i t h i n  p l o t t i n g  a r e a  o f  p l o t .  N o t e  t h a t  o n l y  u p  a n d  r i g h t
leng th  paramete r  i s  spec i f i ed ,  s ince  on ly  a rea  above  X-ax is
and  to  r igh t  o f  Y -ax is  i s  be ing  used . Since down and left  t ic
l e n g t h  i s  n o t  s p e c i f i e d ,  p l o t t e r  u s e s  l e n g t h  o f  0  ( n o  t i c
marks ) .
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Table 4-10. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont w r t  7 0 5 ,  “ I P  X p l,  Yp l,  XP 2,  YP 2”

Used to relocate seal ing points P1 and P2. New coordinates of
P1 and P2 are speci f ied in order shown above. These coordi-
na tes  mus t  be  in  abso lu te  p lo t te r  sca le  un i t s .

Defaul t  coordinates of  P1 and P2 are speci f ied in absolute
p l o t t e r  s c a l e  u n i t s . I l l us t ra t ion  be low shows loca t ion  o f  P1
a n d  P 2  a t  i n i t i a l i z a t i o n  i n  t h e s e  u n i t s :

wrt 705, ‘ S LN , T a n  

Character s lant  command speci f ies s lant  wi th which characters
a r e  l e t t e r e d . Ang le   spec i f i es  s lan t  as  shown:
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Table 410. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont

S e n d i n g  " S LN or ‘ S L O ”  to  p lo t te r  de fau l t s  charac te r  s lan t  to
v e r t i c a l  o r  0 °

wrt 705, “CS (0 -4 ) ”

Character sets command designates one of  f ive sets (O-4) as
s tandard  charac te r  se t . Th is  charac te r  se t  w i l l  be  used  fo r
a l l  l a b e l i n g  a n d  l e t t e r i n g  o p e r a t i o n s . Character Set O is
a u t o m a t i c a l l y  s e t  w h e n e v e r  p l o t t e r  i s  i n i t i a l i z e d .

NOTE

P l o t t e r ,  w h e n  i n i t i a l i z e d ,  a u t o m a t i c a l l y  s p e c i -
f i es  ANSI -ASCI I  charac te r  se t  (se t  0 )  as  bo th
“s tandard ”  and  “a l te rna te ”  se ts . The p c l r
statement,  however,  designates 9825 character
set (set  1) as standard set and set 0 as al ter-
na te  se t . Fol lowing keys are used to swi tch f rom
standard  charac te r  se t  to  a l te rna te  se t  and  back :

Select Standard Set = SHIFT F 2

Select Al ternate Set = SHIFT F3
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Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont Shown below are characters contained in set  1.  These
characters correspond to those on computer keyboard.  They are
shown in  o rder  ( f rom le f t  to  r igh t )  o f  dec ima l -equ iva len t
value of  their  ASCII  codes (32-126).

Shown next are symbols in var ious character sets that  are
changed from set 1. An  as te r i sk  ( * )  bes ide  symbo l  i nd ica tes
that plot ter  wi l l  perform automat ic backspace when that symbol
is  drawn.
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Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - C o n t

wrt 705, “CA (0-4)”

A l te rna te  charac te r  command 0pec i f i es  a l te rna te  charac te r  se t .
Any  o f  f i ve  charac te r  se ts  (O-4 )  can  be  spec i f i ed .  Charac te r
Se t  O i s  au tomat i ca l l y  spec i f i ed  as  a l te rna te  charac te r  se t
w h e n e v e r  p l o t t e r  i s  i n i t i a l i z e d .

wrt 705, “SS”

Standard set command selects standard set as character set  to
be  used  fo r  a l l  l abe l ing  s ta tements  ( lbl,  ptyp, xax, a n d  y a x ) .

Standard  se t  i s  se lec ted  au tomat ica l l y  when p lo t te r  i s  f i r s t
s w i t c h e d  o n ,  i n i t i a l i z e d ,  o r  c l e a r e d .
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Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont wrt 705, “SAM

Set al ternate command selects normal al ternate set as
charac te r  se t  to  be  used  fo r  a l l  l abe l ing  s ta tements  ( l b l ,
ptyp, xax, and y a x ) . This command should be executed prior to
execu t ing  labe l ing  s ta tement  whenever  a l te rna te  charac te r  se t
is to be used.

wrt 705, ‘UC, Pen Control  Parameter,
X-Increment,  Y-Increment,  Pen Control
Parameter,  X-Increment,  Y-Increment,  .  .  . ”

User-def ined character  command is used to draw characters of
your own design. Each segment of character is drawn according
to three parameter values as fo l lows:

Pen Control Parameter +99 = Pen Down
Pen Control Parameter -99 = Pen Up

X- Inc rement  spec i f i es  number  o f  charac te r  g r id  un i t s  tha t  pen
w i l l  m o v e  h o r i z o n t a l l y . Posi t ive value moves pen to r ight and
negat i ve  va lue  moves  i t  to  le f t .  Inc rement  va lue  can  range
f rom -98  th ru  +98  g r id  un i t s .

Y- Inc rement  spec i f i es  number  o f  charac te r  g r id  un i t s  tha t  pen
w i l l  m o v e  v e r t i c a l l y . Positive value moves pen up and
negative value moves it down. Increment value can range from
-98  th ru  +98  g r id  un i t s .

Character gr id uni ts are scaled by current s ize statement as
shown on the following page. Each character block contains 6
h o r i z o n t a l  g r i d  u n i t s  a n d  1 6  v e r t i c a l  g r i d  u n i t s .

Each  charac te r  s ta r t s  f rom charac te r  b lock  o r ig in  po in t .  When
charac te r  i s  comp le ted , “ L FN is  sent automat ical ly by WRITE
s ta tement  a t  end  o f  s t r ing  o f  charac te rs ,  re tu rns  pen  to  nex t
c h a r a c t e r  b l o c k  o r i g i n  ( s i x  g r i d  u n i t s  f r o m  i n i t i a l  s t a r t i n g
p o i n t ) .

NOTE

This may not be a val id start ing point  i f  new charac-
te r  was  la rger  than  norma l  charac te r .  A  p l t ,  i p l o t
or cplot statement may be needed to properly posi-
t i o n  p e n  f o r  n e x t  c h a r a c t e r ,  i f  a n y ,  t o  b e  l e t t e r e d .
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Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont

User -de f ined  charac te r  i s  d rawn w i th  the  cu r ren t  charac te r
s l a n t .

wrt  705 ,  ‘ INN

In i t i a l i ze  command is  equ iva len t  o f  sw i tch ing  p lo t te r  o f f  and
t h e n  o n  a g a i n  o r  i n i t i a l i z i n g  i t  f r o m  f r o n t  p a n e l .  S e t s
plotter to same conditions as pclr command and  se ts  these
a d d i t i o n a l  c o n d i t i o n s :

Pen is moved to lower r ight  corner of  p laten.

Scal ing points P1 and P2 are set to points PI
(520,380) and P2 (15720,10380).
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Table 4-11. PLOTTER DEFAULT CONDITIONS

Statement,  Parameter,
o r  Cond i t ion Changed To:

psc 705 (Not changed with pclr or “ D F ” )

scl cm unit of measure from P1
(Not changed with pclr or “ D F ” )

l i n e S o l i d  l i n e

Line Pattern Length 4% of distance from P1 to P2

l im Tota l  p la ten  a rea

c s i z 1.5, 2, 1, 0

Automatic Pen Pickup On

Pen Velocity 36 cm/sec

Adaptive Pen Velocity O f f

Symbol O f f

Tic Length 5% of P1-P2 length for each hal f

Standard Character Set Set 0 (Set 1 for p c l r )

Al te rna te  Charac te r  Se t Set 0

Charac te r  S lan t 0

Mask Value 223, 0, 0

P1 and P2 are changed only wi th in i t ia l ize,  “ IN” ,  command.  They  a re  no t  a f fec ted  by
pclr and default, “DF”, c o m m a n d .

Pen is raised by p c l r .

Current pen locat ion is moved to lower r ight  corner wi th “ IN”  command bu t  i s
unaffected by pclr and “DF” command.
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Table 4-12. PLOTTER OPERATION AND PROGRAM ERRORS

E r r o r
Error  No.
Displayed Exp lana t ion

PLOTTER ERRORS

p 1 INSTRUCTION NOT RECOGNIZED

Plo t te r  has  rece ived  i l l ega l  charac te r  sequence .

p2 WRONG NUMBER OF PARAMETERS

Too many or too few parameters have been sent with instruc-
t i o n .

p3 BAD PARAMETER

Parameters  sen t  to  p lo t te r  w i th  ins t ruc t ion  a re  ou t  o f  range
f o r  t h a t  i n s t r u c t i o n .

p4 ILLEGAL CHARACTER

Charac te r  spec i f i ed  as  paramete r  i s  no t  i n  a l l owab le  se t  fo r
t h a t  i n s t r u c t i o n .

p5 UNKNOWN CHARACTER SET

p6

p7

p8

Character set  out of  range 0-4 has been designated as ei ther
s tandard  o r  a l te rna te  charac te r  se t .

POSITION OVERFLOW

Attempt has been made to draw character or perform CP that is
l o c a t e d  o u t s i d e  o f  p l o t t e r ' s  n u m e r i c  l i m i t  o f  - 3 2 7 6 8  t o
+32767.

(Not Used)

OUT OF PAPER

Either advance option is off when an "AH” or “AF”  i s  a t tempted
or  ou t -o f -paper  sensor  ind ica tes  no  paper  a f te r  advance .
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Table 4-12. PLOTTER OPERATION AND PROGRAM ERRORS - Cont

E r r o r
Error  No.
Displayed Exp lana t ion

P1

P2

P3

PLOTTER ROM ERRORS

ATTEMPT TO STORE INTO CONSTANT

Occurs when one or more parameters in dig instruct ion are
cons tan ts  ra ther  than  va r iab les .

WRONG NUMBER OF PARAMETERS

Occurs  on  ins t ruc t ions  w i th  numer ic  on ly  paramete r  l i s t s
( s c l ,  o f s ,  p l t ,  i p l t ,  c p l t ,  x a x ,  y a x ,  l i m ,  d i g ,  c s i z ,  l i n e ,
pen #, and p s c ) .

In certain unusual  cases where parameter l is t  contains user
l e v e l  f u n c t i o n  c a l l s ,  i n s t r u c t i o n  h a v i n g  i n c o r r e c t  n u m b e r  o f
parameters may be executed.

F o r  e x a m p l e ,  S cl funct i s  execu ted  as  S Cl. F u n c t i o n  c a l l
funct  i s  i gnored .

P4 NO

WRONG TYPE OF PARAMETER OR ILLEGAL PARAMETER VALUE

Examples:

lbl A *
psc 31

HP-IB DEVICE NUMBER SPECIFIED

Occurs on psc instruction when parameter is between 0 and 14,
inclusive,  and HP-IB card is at  corresponding select  code.

P5 PEN CONTROL VALUE NOT IN -32768 THRU +32767 RANGE
Occurs  on  plt and  i p l t . May also occur i f  hardware transmis-
s ion error  occurs between plot ter  and computer.

P6 NO HP-IB CARD AT SPECIFIED SELECT CODE
Occurs on psc instruct ion when HP-IB card set to speci f ied
select  code is not  HP-IB card.

P7 axe, ltr INSTRUCTIONS EXECUTED
Occurs on axe and ltr instruct ions because ROM recognizes
these  ins t ruc t ions  bu t  canno t  execu te  them.  Th is  e r ro r  f l ags
all a x e  a n d  ltr i n s t r u c t i o n s  f o r  p u r p o s e  o f  c o n v e r t i n g  9 8 2 5 /
9862 programs.

4-107



TM 5-6675-320-14

Table 4-12. PLOTTER OPERATION AND PROGRAM ERRORS - Cont

E r r o r
Error  No.
D isp layed Exp lana t ion

p0

p1

p2

PLOTTER ROM ERRORS - Cont

P8 CALCULATOR STOP KEY CANCELLED OPERATION

Occurs  on  any  ins t ruc t ion  when  p lo t te r  fa i l s  to  respond  fo r  3
sec af ter  STOP key has been pressed. This error is most l ike-
l y  to  occur  when  pen  i s  t rave l ing  s low ly .

TRANSMISSION ERROR

Computer  has  rece ived  an  i l l ega l  ASCI I  inpu t  f rom p lo t te r .

INSTRUCTION NOT RECOGNIZED

Plo t te r  has  rece ived  i l l ega l  charac te r  sequence .

WRONG NUMBER OF PARAMETERS

p3

p4

p5

p6

BAD

Too many or too few parameters have been sent with instruc-
t i o n .

PARAMETER

Parameters  sen t  to  p lo t te r  w i th  ins t ruc t ion  a re  ou t  o f  range
f o r  t h a t  i n s t r u c t i o n .

ILLEGAL CHARACTER

Charac te r  spec i f i ed  as  paramete r  i s  no t  i n  a l l owab le  se t  fo r
t h a t  i n s t r u c t i o n .

UNKNOWN CHARACTER SET
Character set  out of  range 0-4 has been designated as ei ther
s tandard  o r  a l te rna te  charac te r  se t .

POSITION OVERFLOW
Attempt has been made to draw character or perform CP that is
l o c a t e d  o u t s i d e  o f  p l o t t e r ’ s  n u m e r i c  l i m i t  o f  - 3 2 7 6 8  t o
+32767.

Error messages generated by WRITE (wrt) and READ (red) s ta tements
w i l l  t yp ica l l y  be  d isp layed  as  e r ro r  i n  nex t  execu ted  p lo t te r  ROM
statement.  This can be avoided by using output error command ( w r t
select  code ‘OE") fo l lowed by a READ statement (red se lec t  code ,
var iable) to check for  errors af ter  READ or WRITE statements that
a d d r e s s  p l o t t e r .
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Section

4 - 8 . LUBRICATION INSTRUCTIONS .

III OPERATOR MAINTENANCE

Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

4-9. TROUBLESHOOTING PROCEDURES.

a. The table l is ts the common malfunct ions which you may f ind dur ing operat ion
or maintenance of  the X-Y graphics plot ter  or  i ts  components.  You should perform
t h e  t e s t / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  ma l func t ions  tha t  may  occur ,  nor  a l l  tes t  o r
i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s .  I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .

c . Before proceeding:

(1)  Check that  power cable is  connected.

(2 )  Check  tha t  a l l  sw i t ches  a re  in  p roper  pos i t i ons  fo r  no rma l  opera t ion .

(3) Check that  HP-IB Interface and computer are connected.

(4)  Check that  computer has power.

(5 )  P lace  pens  in  each  o f  fou r  s ta l l s .

d .  Be fo re  re fe r r ing  to  Tab le  4 -13 ,  per fo rm Conf idence  Tes t  as  fo l lows :

WARNING

To prevent ser ious in jury to personnel  or  equipment,  when performing next
s tep ,  be  su re  tha t  f i ngers  and  c lo th ing  (espec ia l l y  t i es )  a re  away  f rom
plot t ing arm and pen stable.

(1 )  Remove HP- IB  In te r face  f rom p lo t te r .

(2)  Turn LINE power switch to ON ( I ) .

(3 )  Load  shee t  o f  char t  paper  on  p la ten .

(4)  Load pen in pen holder.

(5) Place CONFIDENCE TEST switch in I  posi t ion. Conf idence test  begins imme-
d ia te ly  and  runs  au tomat ica l l y  to  comple t ion  w i thou t  opera to r  in te rven t ion .  Leave
CONFIDENCE TEST switch in I position throughout test.
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e . Observe  tha t  fo l l ow ing  func t ions  a re  per fo rmed:

(1 )  Pen  i s  ra i sed  and  moved  to  lower  le f t  co rner  o f  char t .

SAMPLE CONFIDENCE TEST

(2)  Con f idence  p lo t  shown above  i s  p lo t ted .

( 3 )  A l l  f r o n t  p a n e l  l i g h t s  a r e  t u r n e d  o n .

f .  After complet ion of conf idence test,  return CONFIDENCE TEST switch to 0
p o s i t i o n .  P l o t t e r  w i l l  r e i n i t i a l i z e .

g .  No te  any  observa t ions  o f  i ncor rec t  o r  i nadequa te  per fo rmance  by  p lo t te r .
Re fe r  to  Tab le  4 -13  to  match  fa i lu re  ind ica t ion .
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Table 4-13. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. PLOTTER IS TOTALLY INOPERATIVE. NO INDICATORS ARE LIT.

Step 1. Check to see i f  ac power plug is p lugged into wal l  out let .

( a )  I f  p l o t t e r  i s  p l u g g e d  i n ,  p r o c e e d  t o  s t e p  2 .

( b )  I n s e r t  p l u g  i n t o  g r o u n d e d  a c  o u t l e t .

Step 2. C h e c k  t h a t  e l e c t r i c a l  o u t l e t  i s  o p e r a t i v e .

( a )  I n s e r t  p l u g  i n t o  d i f f e r e n t  o u t l e t  o r  r e s e t  c i r c u i t  b r e a k e r .

( b )  I f  m a l f u n c t i o n  i s  n o t  c o r r e c t e d ,  p r o c e e d  t o  s t e p  3 .

Step 3. V isua l l y  check  fo r  b lown fuses .

Insert  new fuse.

2. PLOTTER STOPS. COMPUTER DISPLAYS ERROR MESSAGE.

Refer to Table 4-12, Plot ter  Operat ion and Program Errors.

Correct  program or repeat  key sequence correct ly .

3 . COOLING FAN RUNS. EVERTHING ELSE IS INOPERATIVE.

Press LINE power switch to of f  (0)  and then to on ( I ) .
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Table 4-13. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3 . COOLING FAN RUNS. EVERYTHING ELSE IS INOPERATIVE - Cont

NOTE

This act ion resets power supply i f  faul t  was caused by momentary low l ine
v o l t a g e .

4. PLATEN DOES NOT HOLD PAPER WHEN “CHART HOLD" IS ACTIVATED.

Check that paper is not wet and platen is clean.

(1 )  C lean  p la ten  i f  necessary .

(2)  Replace paper.

5. NO RESPONSE TO PROGRAMMED COMMANDS.

Step 1. Check to see i f  f ront  panel  ERROR lamp is l i t .

( a )  I f  l a m p  i s  n o t  l i t ,  p r o c e e d  t o  s t e p  2 .

(b)  I f  lamp is on,  correct  improper program command.

Step 2. Check  tha t  HP- IB  In te r face  i s  connec ted  and  t igh t .

(a )  I f  HP- IB  In te r face  i s  p roper l y  connec ted ,  p roceed  to  s tep  3 .

(b )  Connec t  and  t igh ten  HP- IB  In te r face .

Step 3. Check  tha t  HP- IB  In te r face  se lec t  code  sw i tch  i s  se t  to  7 .

(a )  I f  code  sw i tch  i s  p roper l y  se t ,  p roceed  to  s tep  4 .

( b )  T u r n  o f f  c o n t r o l l e r ’ s  p o w e r .

( c )  S e t  s w i t c h  t o  7 .

( d )  R e - e n e r g i z e  c o n t r o l l e r .

Step 4. Per fo rm opera to r ’ s  HP- IB  opera t iona l  tes t  (paragraph  4 -6 .2d) .

Re fe r  HP- IB  to  vendor  fo r  se rv ic ing .

4-112



TM 5-6675-320-14

Table 4-13. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. PLOTTER DOES NOT DRAW EXPECTED PLOT OR PLOT APPEARS INACCURATE.

Step 1. Check program for  incorrect  or  misplaced syntax.

(a )  I f  p rogram is  co r rec t ,  p roceed  to  s tep  2 .

(b )  Cor rec t  p rog ram.

Step 2. Per fo rm Opera to r ’ s  HP- IB  opera t iona l  tes t  (paragraph  4 -6 .2d) .

Re fe r  to  vendor  fo r  se rv i c ing .

7. PLOTTER WILL NOT RESPOND TO DIGITIZE COMMAND OR TRANSFER COORDINATES.

Step 1. Check that LISTEN ONLY switch is set  to 0 ( ta lk and l is ten).

(a) I f  LISTEN ONLY switch is proper ly posi t ioned, proceed to step
2.

(b) Set LISTEN ONLY switch to 0.

Step 2. Check to see if ERROR or OUT OF LIMIT lamp on front panel is lit.

( a )  I f  n e i t h e r  l a m p  i s  l i t ,  p r o c e e d  t o  s t e p  3 .

(b )  Cor rec t  e r ro r  i n  p rog ram syn tax .

Step 3. Per fo rm Opera to r ’ s  HP- IB  opera t iona l  tes t .  (4 -6 .2d)

Refer equipment to vendor for  servic ing.

4-10. MAINTENANCE PROCEDURES. There are no operator maintenance procedures
ass igned  fo r  th i s  equ ipment .
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Section IV ORGANIZATIONAL MAINTENANCE

There are no organizat ional  maintenance procedures assigned for  th is equipment.

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.
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4-11 .

4-11.1

a.

b .

c .

d .

e .

f .

g .

h .

i .

j .

k .

l .

m.

n .

GRAPHICS PLOTTER (9872C)

Section VI INTRODUCTION

EQUIPMENT DESCRIPTION.

E q u i p m e n t  C h a r a c t e r i s t i c s ,  C a p a b i l i t i e s ,  a n d  F e a t u r e s .

Al l  major operat ions are control led by the HP-9825A Desk-Top Computer.

Programmable select ion of  e ight  pens.

selectable pen speed.

P o i n t  d i g i t i z i n g .

E l e c t r o s t a t i c  p a p e r  h o l d i n g .

F i v e - c h a r a c t e r  s e t s  f o r  l a b e l i n g .

User -de f ined  charac te rs .

Dashed  l i ne  fon ts  and  se lec tab le  l i ne  t ypes .

B u i l t - i n  c o n f i d e n c e  a n d  s e l f - t e s t s .

E r r o r - f r e e ,  o f f - s c a l e  d a t a  h a n d l i n g .

Symbol mode plot t ing.

Window p lo t t ing .

L o c a l  p e n - p o s i t i o n i n g  c o n t r o l .

E r r o r  i n d i c a t o r s .

4 -11 .2 Location and Description of Major Components.

DUST COVER. Cloth cover keeps dust off platen and internal components.

POWER CORD. Provides independent power to plotter.

HP-IB INTERFACE ROM WITH CABLE. Provides path for electronic signal transmission
be tween p lo t te r  and  con t ro l le r .

PEN STALLS. Store pens.

PEN TRAVERSE CARRIAGE. Holds and moves pen arm.
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PEN ARM. Holds pen in place and l i f ts  or  ra ises pen as ordered.

ACCESSORY KIT. Stores accessor ies,  such as extra pens and digi t iz ing s ight .

PLATEN. Provides drawing surface for  mount ing paper.

D IGIT IZ ING SIGHT.  Used  to  v isua l l y  pos i t ion  pen  over  po in t  to  be  d ig i t i zed .
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4-11.3 Equipment Data.

Manufacturer

Weight

Power Requirements

Dimensions

Width

Depth

He igh t

P l o t t i n g  A r e a

Y-Ax is

X-Ax is

P lo t t ing  Accuracy

R e p e a t a b i l i t y

Given Pen

Pen-to-Pen

Addressable Resolut ion

Speed

Ei ther  Ax is

45° Angle

Adjustable Range

Hewlett-Packard

40 lbs (18.2 kg)

120 V (100 V, Min;
240 V, Max), 48-66 Hz,
2.1 amps

19.5 in. (49.7 cm)

18.75 in. (47.7 cm)

7 .5  in .  (18 .9  cm)

11 in. (28.0 cm)

15.75 in. (40.0 cm)

±0.2% def lec t ion
±0.008 in. (0.2 mm)

±0.004 in. (0.1 mm)

±0.008 in. (0.2 mm)

0.001 in. (0.025 mm)
(sma l les t  addressab le
move)

14  in . / sec  (35 .6  cm/sec) ,
max

20  in . / sec  (50 .8  cm/sec) ,
max

( Inc rements  o f  0 .4
i n . / s e c )  0 . 4  i n . / s e c  ( 1 0
mm/see) to 14 in./sec
(36 cm/sec)

P lo t t ing  Speed 2 char/sec
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Environmental Range

Temperature

Humid i ty

4-12. TECHNICAL PRINCIPLES OF OPERATION.

32°F (0°C) to 131°F
(55°C)

5% to 95% relat ive

4 - 1 2 . 1  G e n e r a l .

a . The  p lo t te r  has  an  in te rna l  m ic roprocessor  wh ich  in te rp re ts  and  responds  to
commands in the form of program statements from the HP-9825A Desk-Top Computer. It
d i r e c t s  t h e  p l o t t e r ’ s  i n t e r n a l  c i r c u i t s  t o  p e r f o r m  t h e  d e s i r e d  o p e r a t i o n .

b .  The  p lo t te r  d raws  l i nes  us ing  vec to r  da ta  rece ived  f rom the  compute r  in  the
fo rm o f  a  d ig i ta l  word .  The  p lo t te r  then  t rans la tes  the  vec to r  da ta  in to  an  ana log
s igna l  wh ich  d r i ves  the  char t  pen .

c . The  p lo t te r  can  cons t ruc t  a  p lo t  by  t rac ing  a  l i ne  f rom po in t  to  po in t  in  a
ser ies  o f  da ta  po in ts ,  each  po in t  rece ived  as  a  d ig i ta l  word .  I f  the  sequence  o f
data points is not cont inuous, an insertable ROM can calculate and provide the
miss ing  po in ts .

d . The plot ter  can also send coordinate data back to the computer.  Sending of
p l o t  d a t a  b y  p l o t t e r  i s  c a l l e d  p o i n t  d i g i t i z i n g .  I n  d i g i t i z i n g ,  t h e  d i g i t i z i n g
s igh t  i s  l oaded  l i ke  a  regu la r  pen  and  i s  manua l l y  pos i t i oned  on  a  po in t  us ing  the
loca l  con t ro l  push-bu t ton  sw i tches  on  the  p lo t te r ’ s  f ron t  pane l .  P ress ing  the  ENTER
key ,  w i th  the  s igh t  in  the  pen  down pos i t i on ,  w i l l  send  the  coord ina tes  o f  the  pen ’s
pos i t ion  to  the  computer .

e. The plot ter  is  control led and operated by programming statements sent f rom
the  compute r .  I t  can  on ly  be  opera ted  independent l y  when per fo rming  se l f - tes ts ,  the
con f idence  tes t  and  manua l l y  ed i t i ng  char ts .  The  con f idence  tes t  and  se l f - tes ts  a re
preprogrammed and ,  once  in i t i a ted ,  a re  con t ro l led  in te rna l l y  by  the  m ic roprocessor .
Manua l  char t  ed i t i ng  i s  accompl i shed  us ing  the  f ron t  pane l  pen  con t ro l  bu t tons .
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f .  The  genera l  theory  o f  opera t ion  i s  p rov ided  as  an  in t roduc t ion  to  the  p lo t te r
sys tem a t  a  s imp l i f i ed  b lock  d iagram leve l .  Inpu t  to  the  p lo t te r  i s  f rom a  desk top
computer through an HP-IB Interface bus. The ADDRESS switch sett ing on the inter-
connect PCA determines the bus address that the plot ter wi l l  respond to.  When
addressed  to  t rans fe r  da ta  o r  s ta tus ,  the  HP- IB  c i rcu i t r y  se ts  up  the  da ta  t rans fe r
and  p rov ides  the  in te r face  be tween  the  p lo t te r  m ic roprocessor  and  the  con t ro l le r .

(1 )  Da ta  t rans fe r  i s  con t ro l l ed  by  the  p rocessor  c i r cu i t r y  wh ich  genera tes
the appropr iate t iming signals to proper ly sequence the processing of  data and
ins t ruc t ions  on  the  p lo t te r  bus .

(2) In the memory circui t ry,  the read only memories (ROMs) store the
ins t ruc t ions  and  da ta  cons tan ts  wh ich  the  p rocessor  accesses  and  in te rp re ts .  The
random access memories (RAMs) are used for temporary storage of microprocessor
c a l c u l a t i o n s  a n d  f o r  i n p u t / o u t p u t  d a t a .

(3 )  The  in te rna l  I /O  c i rcu i t r y  p rov ides  an  in te r face  be tween the  f ron t  pane l
PCA c i rcu i t r y  and  the  p lo t te r  bus  and  a lso  passes  ve loc i t y  in fo rmat ion  f rom the
mic roprocessor  to  the  moto r  d r i ve  c i r cu i t r y .

( 4 )  T h e  i n t e r p o l a t o r  c i r c u i t s  a c c e p t  v e l o c i t y  i n f o r m a t i o n  g e n e r a t e d  i n  t h e
processor  and  conver t  th i s  in fo rmat ion  f rom d ig i ta l  fo rmat  to  the  ana log  wave fo rms
required by the motor dr ivers for  the X- and Y-axis motors.

(5 )  The  moto r  d r i ve rs  p rov ide  bo th  vo l tage  and  power  amp l i f i ca t ions  fo r  the
ana log  s igna ls  genera ted  by  the  in te rpo la to r  c i r cu i t s .  These  s igna ls  d r i ve  the  X-
and  Y-ax is  p lo t te r  moto rs .
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(6 )  The  f ron t  pane l  c i r cu i t s  p rov ide  a  means  o f  manua l l y  en te r ing  X-  and  Y-
pos i t i on  da ta ,  rese t ,  pen  con t ro l ,  and  char t  ho ld  da ta  to  the  mic roprocessor .  The
f ron t  pane l  ind ica to rs  make  cer ta in  s ta tus  in fo rmat ion  ava i lab le  to  the  opera to r .
Switches mounted in the pen stal ls provide informat ion to the microprocessor as to
wh ich  s ta l l s  con ta in  pens  and  i f  a  pen  i s  p resen t  in  the  p lo t te r  a rm pen  ho lder .
The  X-  and  Y- in i t i a l i ze  sw i tches  a re  a lso  in te r faced  th rough  the  f ron t  pane l  PCA.

(7 )  The  power  supp ly  conver ts  the  inpu t  ac  l i ne  vo l tage  in to  the  necessary
dc  vo l tages  to  opera te  the  p lo t te r .  The  power  supp ly  a lso  con ta ins  the  c i r cu i t r y
fo r  the  rese t  pu lse  and  fo r  the  e lec t ros ta t i c  paper  ho ld  down c i rcu i t s .

4 - 1 2 . 2  D e t a i l e d . The  de ta i led  theory  o f  opera t ion  i s  a  b lock  d iagram descr ip t ion
wh ich  inc ludes  a  func t iona l  desc r ip t ion  o f  each  b lock  o f  the  d iag ram.

a. Interconnect PCA A1 theory of  operat ion. The intreconnect PCA A1 houses the
24-p in  connec to r  fo r  the  inpu t /ou tpu t  cab le  wh ich  connec ts  the  p lo t te r  w i th  the
ex te rna l  con t ro l le r  on  the  HP- IB  in te r face  sys tem.

b. The interconnect PCA A1 also houses the CONFIDENCE TEST switch, LISTEN ONLY
switch, and the ADDRESS switch. The CONFIDENCE TEST switch causes the plotter to
per fo rm a  check  o f  the  p lo t te r  e lec t ron ics ,  p lo t  seven  vec to rs ,  and  l i gh t  the  f ron t
panel  LEDs. The LISTEN ONLY switch,  when act ivated, disables the ta lk and ser ia l
po l l  f l i g - f l ops .  The  ADDRESS sw i tch  modu le  con ta ins  f i ve  s l ide  sw i tches  w i red  as
f i v e  s i g n l e - p o l e  d o u b l e - t h r o w  s w i t c h e s .  E a c h  s w i t c h  w i l l  i n p u t  e i t h e r  a  l o w  i n  t h e
0  pos i t i on  o r  a  h igh  in  the  I  pos i t i on  to  the  address  compara to r  c i r cu i t s  o f  the
main PCA A2.

c .  Ma in  PCA A2 HP- IB  c i rcu i t s .  A  16- l i ne  bus  i s  used  to  ca r ry  da ta  and  con t ro l
in fo rmat ion  be tween  the  in te rconnec ted  dev ices  and  i s  d iv ided  in to  th ree  se ts  o f
l i n e s :
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(1 )  da ta  bus  -  8  s igna l  l i nes  -  D I01  th rough  DI08 ,

(2 )  da ta  t rans fe r  con t ro l  -  3  s igna l  l i nes  -  (Handshake) ,

(3)  inter face management -  5 s ignal  l ines.

d .  The  da ta  bus  t rans fe rs  8 -b i t  da ta  o r  con t ro l  words  be tween  the  con t ro l le r  and
t h e  p l o t t e r .  T h e  w o r d s  a r e  i n  b i t - p a r a l l e l  b y t e - s e r i a l  f o r m .  T h e  w o r d s  a r e  t r a n s -
f e r r e d  b i d i r e c t i o n a l l y .  T h e  t h r e e  d a t a  t r a n s f e r  c o n t r o l  l i n e s ,  o r  h a n d s h a k e  l i n e s ,
a re  used  to  con t ro l  the  t rans fe r  o f  i n fo rmat ion  on  the  da ta  bus .  These  l i nes  a re
i d e n t i f i e d  a s  f o l l o w s :

(1) Data val id (DAV) - u s e d  t o  i n d i c a t e  t h a t  v a l i d  i n f o r m a t i o n  i s  a v a i l a b l e
on  the  da ta  l i nes .

(2) Not ready for data (NRFD) - used  to  ind ica te  the  read iness  o f  the  p lo t te r
to  accep t  in fo rmat ion .

(3) Not data accepted (NDAC) -  used to indicate the acceptance of  informat ion
b y  t h e  p l o t t e r .

e. The five interface management lines are used to to provide an orderly flow of
in fo rmat ion  ac ross  the  in te r face  bus .  In  the  opera t ion -o f  the  9872C p lo t te r  on  the
interface bus, the remote enable (REN) is not  used. The f ive interface management
l i n e s  a r e  i d e n t i f i e d  a s  f o l l o w s :

(1 )  A t ten t ion  (ATN)  - used by the control ler  to speci fy how data on the DI0
s igna l  l i nes  a re  to  be  in te rp re ted  (command,  da ta ,  o r  pa ra l le l  po l l  response) ,  and
which devices on the bus must respond to the data.

(2) Service request (SRQ) - used  to  ind ica te  tha t  the  p lo t te r  needs  a t ten t ion
and to request an interrupt ion of  the current  sequence of  events.

( 3 )  I n t e r f a c e  c l e a r
known quiescent condi t ion.

(4 )  End  o r  iden t i f y
p ie -by te  t rans fe r  sequence
sequence.

( IFC)  - used by the control ler  to place the bus in a

(EOI) - used  by  a  ta lke r  to  ind ica te  the  end  o f  a  mu l t i -
o r ,  i n  con junc t ion  w i th  ATN,  to  execu te  a  po l l i ng

f .
be fo re

g.
in  the

(5) Remote enable (REN) -  not  used.

P o s i t i v e  t r u e  l o g i c  i s  u s e d  w i t h i n  t h e  p l o t t e r  c i r c u i t r y .  A  c a p i t a l  l e t t e r  N
a mnemonic, such as NRFD, shows an inversion for that l ine.

Power  up .  When power  i s  app l ied  to  the  p lo t te r ,  a  rese t  s igna l  i s  genera ted
p o w e r  s u p p l y .  T h i s  r e s e t  p u l s e  i s  u s e d  t o  c l e a r  f l i p - f l o p s  t h u s  s e t t i n g  t h e

plot ter  to a known condi t ion.  The NDAC and NRFD l ines to the control ler  are set
pass ive  t rue  ind ica t ing  th i s  id le  cond i t i on .  The  rese t  pu lse  can  a lso  be  genera ted
by pressing the RESET switch S5 on the main PCA A2.
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h .  My  address . The address comparator U235 compares the logic levels of  the
address  sw i tch  se t t ings  w i th  the  f i r s t  f i ve  da ta  b i t s  coup led  th rough  the  bus
receivers U231 and U233 from the data input/output (DI0) l ines DI01 through DI05.
I f  a  va l id  address  i s  on  the  bus ,  the  log ic  leve ls  o f  the  two  inpu ts  w i l l  be  equa l ,
and the address comparator output wi l l  be true. This output is the my address (MA)
signal  which is used as an input to the ta lk U213A and l is ten U219B f l ip- f lops.
Having received a val id address, the plot ter  has to decode the data bi ts on DI06 and
DI07  to  de te rmine  i f  i t  i s  be ing  addressed  as  an  accep to r  and  se t  up  i t s  l i s ten
log ic ,  o r  as  a  source  and  se t  up  i t s  ta l k  log ic  c i r cu i t s .  I f  the  L ISTEN ONLY sw i tch
i s  i n  t h e  l i s t e n  o n l y  p o s i t i o n ,  t h e  t a l k  c i r c u i t s  w i l l  b e  d i s a b l e d  r e g a r d l e s s  o f  t h e
data bi ts on DI06 and DI07.

i .  Accep to r  (L i s ten )  handshake  sequence .  When the  con t ro l l e r  i s  ready  to  t rans -
fer a control  word on the data bus, i t  sends ATN true and EOI false. Control  words
are  accep ted  by  the  p lo t te r  w i thou t  m ic roprocessor  in te rven t ion .  When the  p lo t te r
receives the above two s ignals,  i t  s tar ts the handshake sequence:

(1 )  The  p lo t te r  ind ica tes  tha t  i t  i s  ready  to  accep t  da ta  by  se t t ing  RFD t rue
and DAC false.

(2) Af ter  RFD has gone true,  the control ler  p laces a data byte on the eight
data l ines and sets the DAV true l ine.

(3) After the DAV l ine has gone true, the plot ter sets the RFD false, accepts
the data,  and sets DAC true.

(4) After the DAC l ine has gone true, the control ler  can set DAV false again
and take the data of f  the l ine. When DAV goes false, the plot ter sets DAC back to
false,  and the sequence is ready to repeat the handshake sequence.

j .  When the  con t ro l le r  sends  a  va l id  address  w i th  D I06  t rue  and  DI07  fa lse ,  the
p lo t te r  i s  be ing  addressed  as  a  l i s tener . Bit decoder logic gates U221D and U215C
decode the t rue bi t  6 and fa lse bi t  7 to provide a c lock pulse;  U235 provides the MA
input; and gates U221A, U222B, and U212D decode bits 1 through 5 to provide unlisten
command to  the  K  inpu t  o f  the  l i s ten  f l i p - f lop  U219B.  The Q ou tpu t  o f  the  l i s ten
f l ip- f lop provides one input to the receive handshake gate U202A whose output is
read into the microprocessor through the gate U208 dur ing an HP-IB read cycle.  A
ready (rdy) s ignal  f rom the microprocessor and the levels of  the DAV and ATN and the
Q output of the listen flip-flop U219B are decoded by U201A-D, U202A-C, U203F, and
U226B. The decoded logic levels enable the bus handshake l ines in the t iming
sequence shown.
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k .  Un l i ke  con t ro l  words ,  da ta  t rans fe r  requ i res  in te rven t ion  by  the  m ic roproces-
sor to complete the transact ion. This occurs when the ATN l ine is fa lse and the
microprocessor generated s ignals ready (rdy) ,  receive handshake (rhs) ,  new byte
avai lable (nba),  and ta lk handshake ( ths) are used to complete the t ransfer.

1. Source (Talk) handshake sequence. T h e  t a l k  l o g i c  c i r c u i t r y  o f  t h e  H P - I B
prov ides  the  p lo t te r  w i th  the  capab i l i t y  to  send  da ta  over  the  in te r face  to  the
con t ro l le r .  Th is  ta l k  func t ion  i s  on ly  enab led  when the  p lo t te r  i s  addressed  to
ta lk  by  the  con t ro l le r .  A f te r  be ing  addressed ,  the  HP- IB  address  compara to r  gen-
erates a my address signal  and, wi th the decoded bi ts 6 and 7,  which determine the
t a l k  a d d r e s s ,  a c t i v a t e s  t h e  t a l k  l o g i c  c i r c u i t s .  T h e  p l o t t e r  t a l k  f u n c t i o n  i s
deact ivated whenever the control ler  puts any other ta lk address on the bus l ines.
When the control ler  sends a val id address with DI06 false and DI07 true, the plot ter
is being addressed as a ta lker.  Bi t  decoder U215B and U221B decode bi ts 6 and 7 to
prov ide  a  pu lse  to  c lock  ta lk  f l i p - f l op  U213A.  The  low Q ou tpu t  ( ta l k j  f rom U213A
with the low attent ion (ATN) enable the nor gate U226D to provide a data enable
(den) pulse to the bus transmitters U228 and U232 through nor gate U226A.
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m. The microprocessor sends a new byte avai lable (nba) which is gated through
U220B and U220C and with data enable (den) and ready for data (RFD) sets the data
ava i lab le  (DAV)  la tch  U205 ou tpu t  t rue . T h e  o u t p u t  o f  t h e  s e r i a l  p o l l  f l i p - f l o p
U213B and (den) set the nand gate U204C to output a fa lse ser ia l  pol l  act ive state
(spas )  s igna l . This s ignal  enables the data selectors U218 and U224 to select  and
couple the output of  the transmit  latches U217 and U223 through the transmit ters
U228 and U232 to the HP-IB lines. I f  the LISTEN ONLY switch is set for l is ten only,
a  l o w  w i l l  b e  i n p u t  t o  t h e  c l e a r  a n d  p r e s e t  o f  t h e  t a l k  a n d  s e r i a l  p o l l  f l i p - f l o p s
d isab l ing  them. This prevents the (den) s ignal  f rom being generated, and the bus
t ransmi t te rs  w i l l  no t  be  enab led .

n . Serv ice  reques t . The service request (SRQ) al lows the plot ter  to asynchron-
o u s l y  r e q u e s t  s e r v i c e  f r o m  i t s  c o n t r o l l e r . A  se rv ice  reques t  i s  in i t i a ted  when the
plot ter  microprocessor generates a request  for  serv ice (rsv)  which causes the HP-IB
serv ice  reques t  log ic  c i r cu i t  to  se t  the  SRQ l ine  t rue . Th is  t rue  SRQ s ta te  ind i -
c a t e s  o v e r  t h e  i n t e r f a c e  t h a t  t h e  p l o t t e r  i s  r e q u e s t i n g  s e r v i c e .  T h e  c o n t r o l l e r ,
upon  de tec t ing  a  se rv ice  reques t ,  conduc ts  a  se r ia l  po l l  o f  a l l  dev ices  on  the  bus
that  may have requested serv ice. T o  i n i t i a t e  t h e  s e r i a l  p o l l ,  t h e  c o n t r o l l e r  t r a n -
smits the universal  command SPE (ser ia l  pol l  enable),  then sequent ia l ly commands
each device on the HP-IB to ta lk.

o .  The  ser ia l  po l l  enab le  (SPE)  command se ts  the  ser ia l  po l l  mode f l i p - f lop  when
t h e  c o n t r o l l e r  s e t s  t h e  p l o t t e r  a s  a  t a l k e r . The  p lo t te r  ind ica tes  i t  has  reques ted
serv ice  by  send ing  the  s ta tus  by te . The  con t ro l le r  has  the  op t ion  o f  de te rmin ing
when and  i f  the  reques t  w i l l  be  g ran ted .

p .  P a r a l l e l  p o l l  m o d e . P a r a l l e l  p o l l i n g  p e r m i t s  t h e  c o n t r o l l e r  t o  s i m u l t a n e o u s -
ly check the status of  up to eight devices on the HP-IB. The operator assigns each
dev ice  a  da ta  l i ne  wh ich  the  dev ice  w i l l  pu l l  l ow dur ing  the  para l le l  po l l  rou t ine
i f  i t  i s  r e q u e s t i n g  s e r v i c e . T h e  p a r a l l e l  p o l l  f u n c t i o n  r e q u i r e s  t h a t  t h e  c o n t r o l -
l e r  p e r i o d i c a l l y  p o l l  t h e  i n s t r u m e n t s  c o n n e c t e d  t o  t h e  b u s .  T h e  c o n t r o l l e r  i n t e r r o -
ga tes  the  ins t ruments  by  send ing  EOI  and  ATN t rue .  The  p lo t te r  HP- IB  c i rcu i t r y
decodes these messages with the paral le l  pol l  enable (ppe) s ignal  f rom the micropro-
c e s s o r  c i r c u i t r y  a n d  a c t i v a t e s  t h e  p a r a l l e l  p o l l  d r i v e r  c i r c u i t  U 2 3 6 .  T h i s  p u l l s
t h e  s e l e c t e d  D I 0  l i n e  l o w  i n d i c a t i n g  t h a t  t h e  p l o t t e r  i s  r e q u e s t i n g  s e r v i c e .  T h e
paral le l  pol l  address for the plot ter is selected by the ADDRESS switch on the
interconnect PCA A1.

q .  D e v i c e  c l e a r  ( D C L )  a n d  s e l e c t e d  d e v i c e  c l e a r  ( S D C )  f u n c t i o n .  T h e  c o n t r o l l e r
can  se t  a l l  dev ices  on  the  HP- IB  sys tem to  a  p rede f ined  o r  in i t i a l i zed  s ta te  by
sending the universal  command device c lear (DCL).  The control ler  can also set
se lec ted  dev ices  to  th i s  s ta te  by  send ing  se lec ted  dev ice  c lea r  (SDC) .  Upon  re -
ceiv ing ei ther command, the plot ter decodes the data l ines and sets the respect ive
gates. The output of  the enabled gate sets a DCL latch which requests that the
m i c r o p r o c e s s o r  g o  t o  a n  i n i t i a l i z e d  s t a t e . The microprocessor receives the request
dur ing i ts read interface (RDIB) cycle and determines when the request wi l l  be
gran ted .  The  mic roprocessor  nex t  causes  the  HP- IB  con t ro l  ga te  to  ou tpu t  a  c lea r
knowledge  (c la )  pu lse  to  rese t  the  da ta  c lea r  la tch  when  the  nex t  wr i te  in te r face
bus (WRIB) cycle occurs.
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r . Main PCA A2 processor c i rcui t ry. The  p lo t te r  m ic roprocessor  i s  a  16 -b i t  word
con t ro l l e r  wh ich  essen t ia l l y  accesses  and  p rocesses  ins t ruc t ions  f rom memory .  I t
a l so  per fo rms mathemat ica l  opera t ions  and  con t ro ls  the  f low o f  da ta  on  the  p lo t te r
bus .  The  mic roprocessor  c i r cu i t r y  a l so  con ta ins  a  c lock  genera to r ,  memory  t im ing
a n d  d e c o d i n g  c i r c u i t s ,  b i d i r e c t i o n a l  d r i v e r s ,  r e g i s t e r  d e c o d e r s ,  a n d  i n t e r r u p t  a n d
s e l f  t e s t  r e g i s t e r s .  R e f e r  t o  T a b l e  4 - 1 4  f o r  m i c r o p r o c e s s o r  d e f i n i t i o n s .

Table 4-14. MICROPROCESSOR DEFINITIONS

Mnemonic Name D e f i n i t i o n

SYNC SYNCHRONOUS A synchroniz ing signal  generated by the
microprocessor denotes when microprocessor
i s  i n  a n  i n s t r u c t i o n  f e t c h  c y c l e .

STM START MEMORY A signal  generated by the microprocessor
wh ich  i s  essen t ia l l y  the  sys tem t im ing
s i g n a l .  T h e  s i g n a l ’ s  l e a d i n g  e d g e  i n d i -
cates that there is a stable address on the
b u s .  W h e n  t h e  s i g n a l  i s  t r u e ,  i t  i n d i c a t e s
a memory reference is  in process.

UMC

SMC

PDR

RD

RAL

PON

INT

UNSYNCHRONOUS
MEMORY COMPLETE

SYNCHRONOUS
MEMORY COMPLETE

PROCESSOR DRIVING

A handshake signal indicat ing that a memory
or  a  reg is te r  i s  ready  to  p rocess  da ta .

A signal  generated by the microprocessor
when da ta ,  o r  an  ins t ruc t ion ,  i s  on  the
b u s .  T h e  t r a i l i n g  e d g e  i n d i c a t e s  t h a t  t h e
microprocessor has accepted data. UMC must
be present for  the microprocessor to gener-
ate SMC.

A signal  generated by the microprocessor
denotes when the microprocessor is  dr iv ing
the MOS bus.

READ A mic roprocessor  genera ted  s igna l  i nd ica t ing
when memory is in a READ/WRITE state.

REGISTER ACCESS LINE A microprocessor generated signal  to decode
reg is te rs  20 -27 .

POWER ON A power-up s ignal  to the microprocessor.
Begins program execut ion at 40 8.

INTERRUPT A s igna l  f rom the  in te rpo la to r  sec t ion  s ig -
n i f y i n g  i t  i s  r e a d y  t o  r e c e i v e  n e w  v e l o c i t y
da ta .  The  INT s igna l  fo rces  the  mic ro -
processor to execute “ J S M 1 0 , I ”  i n s t r u c t i o n .
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Table 4-14. MICROPROCESSOR DEFINITIONS - Cont

Mnemonic Name D e f i n i t i o n

FLG FLAG

STS STATUS

IFSTM INSTRUCTION FETCH
START MEMORY

INTERRUPT (READ 10)
ACKNOWLEDGE

XSMC EXTENDED SYNCHRONOUS
MEMORY COMPLETE

A se l f - tes t  sw i tch  inpu t  wh ich ,  when ac tu -
ated, causes system to go to the next step.

Indicates on power-up whether the system is
i n  n o r m a l  o p e r a t i o n  o r  s e l f - t e s t .

A signal  where the r is ing edge denotes
address  o f  an  ins t ruc t ion .

Acknowledges that an interrupt has been
accepted.

Extends the SMC to allow time needed by MOS
memor ies  to  s tab i l i ze  da ta .

s .  C l o c k  g e n e r a t o r . The  ou tpu t  o f  the  c rys ta l  con t ro l led  10  MHz osc i l l a to r
p rov ides  the  c lock  inpu t  fo r  the  d iv ide  by  two  f l i p - f l op  U60A wh ich  in  tu rn  p rov ides
two  5  MHz pu lsed  inpu ts  to  the  c lock  d r i ve r  c i r cu i t .  The  c lock  d r i ve r  U63  ou tpu ts
are MOS level non-overlapping clock pulses referred to as phase 1 (PH1) and phase 2
(PH2) .  These  two  s igna ls  p rov ide  a l l  t im ing  fo r  the  p lo t te r  and  the  c lock  d r i ve  to
the microprocessor.

t . M ic rop rocessor . Using the c lock input,  the microprocessor issues the appro-
p r ia te  t im ing  s igna ls  to  in i t i a te  and  ma in ta in  the  p roper  sequence  o f  even ts  re -
qu i red  fo r  p rocess ing  da ta  and  ins t ruc t ions . The  ac t i v i t i es  o f  the  m ic roprocessor
a re  cyc l i ca l ;  fe tch ing  an  ins t ruc t ion ,  per fo rming  the  requ i red  opera t ions ,  and  then
fe tch ing  the  nex t  ins t ruc t ion  in  an  o rder l y ,  t imed  sequence .

(1) The main t iming s ignal  f rom the microprocessor is star t  memory (STM),
ind ica t ing  the  s ta r t  o f  a  memory  read  cyc le . The fal l ing edge of STM is used to
latch the memory address into the 3-state address latches U52 and U53. The r is ing
edge of synchronous memory complete (SMC) indicates the end of memory access cycle,
wi th the data being latched into ei ther the microprocessor (READ cycle) or  into RAM
(WRITE cycle).  In order to sat isfy the access t ime requirements of  RAM and some of
the internal  I /0 c i rcui t ry,  SMC is extended by the use of  unsynchronous memory
complete UMC to generate extended synchronous memory complete (XSMC). The micropro-
cessor bus is buf fered by the use of  b id i rect ional  dr ivers U46 and U47. The MOS
(memory) bus is fur ther isolated f rom the TTL bus by the use of  b id i rect ional
drivers U49 and U50.
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(2 )  The  mic roprocessor  uses  a  s ing le  leve l  o f  i n te r rup t  to  upda te  the  in te r -
p o l a t o r  s e c t i o n . Th is  in te r rup t  reques t  i s  synchron ized  to  the  m ic roprocessor
instruct ion fetch cycle by the latch U60B, gate U31A, and latch U28B.

u .  S e l f - t e s t  c i r c u i t r y . The  bu i l t - i n  se l f - tes t  p rov ides  a  means  o f  loca t ing  a
defect ive stage or component and is an aid in performing certain al inements. The
circui t ry consists of  the CONTINUE switch S3, the sel f - test  switch S4-2,  RESET
switch S5, U68, and the sel f  test  LEDs.

v .  R e g i s t e r  d e c o d e r s . Reg is te r  se lec t ion  i s  de te rmined  by  the  da ta  b i t s  A0-A4
and the states of  the register  access l ine (RAL),  synchronous memory complete (SMC),
extended synchronous memory complete (XSMC), and read lines from the microprocessor.
The  func t ions  o f  the  reg is te r  l i nes  a re  l i s ted  in  Tab le  4 -15 .
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Table 4-15. REGISTER FUNCTIONS

R e g i s t e r Opera t ion Func t ion

20

21

22

23

24

25

26

27

Read Sel f -Test
W r i t e  S e l f - T e s t

Read Confidence Test
Wr i te  to  HP- IB  In te r face

Read HP-IB
Wri te HP-IB

Read Front Panel & Paper
Advance

Write to Paper Advance

Not Used

I n h i b i t  I n t e r r u p t
E n a b l e  I n t e r r u p t

Read Front Panel
Wri te Front Panel

Read Front Panel
Wri te Front Panel

w. MOS and TTL bus drivers. The MOS and TTL bus dr ivers are 3-state bidirec-
t ional  bus dr ivers (BIBs) which provide a two-way data t ransmission between the
mic roprocessor  and  the  va r ious  c i r cu i t s  o f  the  p lo t te r . BIBs U46 and U47 buffer the
microprocessor bus from the MOS bus which interfaces with the memory c i rcui ts and
the TTL BIBs. These BIBs are enabled by delayed extended synchronous memory com-
plete (DXSMC). The  d i rec t ion  tha t  these  B IBs  a re  d r i v ing  i s  con t ro l led  by  the
microprocessor generated processor dr iv ing (PDR).  When PDR is low, the BIBs dr ive
out to the bus, and with PDR high, the BIBs dr ive toward the microprocessor.
Fur ther  bu f fe r ing  i s  p rov ided  fo r  the  HP- IB  c i rcu i t r y  and  the  f ron t  pane l  by  the
BIBs U49 and U50. Direct ion control  for these BIBs also comes from PDR, whi le
the  enab le  s igna l  i s  genera ted  in  the  memory  t im ing  c i rcu i t s .
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x . Memory timing. The memory timing generates the necessary waveforms from the
microprocessor control  s ignals to insure proper t iming for the memory and I /O data
t r a n s f e r s . A typical READ cycle begins when the microprocessor places an address on
the bus. One c lock  per iod  la te r ,  STM goes  t rue  ind ica t ing  tha t  the  address  i s  va l id
and  tha t  the  address  la tches  shou ld  s to re  the  in fo rmat ion . One c lock  per iod  a f te r
receipt of STM, the memory timing sends back UMC. At  th is  t ime,  the  mic roprocessor
removes the address from the bus. One-hal f  c lock per iod later,  XSMC goes high which
al lows the memory output dr ivers to be enabled. At the trai l ing edge of SMC, data
mus t  be  s tab le  in  o rder  fo r  the  m ic roprocessor  to  s to re  the  da ta  in  i t s  accumula to r
r e g i s t e r . A t  the  same t ime,  the  ou tpu t  d r i ve rs  a re  d isab led .

y .  M a i n  P C  A A 2  i n t e r n a l  I / O  c i r c u i t r y . T h e  i n t e r n a l  I / O  c i r c u i t r y  p r o v i d e s
buffered interconnect ion between the f ront  panel  PCA A3 and the processor c i rcui ts.
A  f ron t  pane l  READ w i l l  pu t  the  s ta tus  o f  the  f ron t  pane l  sw i tches  on  the  p lo t te r
TTL bus. A front panel  WRITE causes the selected front panel  LEDs to l ight  up.
READ registers 23, 26, and 27 are used to put front panel PCA data on the TTL bus,
whi le WRITE registers 21, 23,, and 27 are used to enable the LEDs on the front panel
assembly. These registers are stored in memory locat ions 20 8 t h r o u g h  2 78 and  a re
decoded in the microprocessor circuitry by U33 and U38 using READ, RAL, and addres-
ses A0-A2.

z .  F r o n t  p a n e l  P C A  A 3 . The front panel PCA A3 provides a means for the operator
to set CHART HOLD or CHART LOAD, and to manually select a pen, control pen up or
down,  and  to  en te r  ce r ta in  pos i t i on  da ta  to  the  p lo t te r .  The  opera to r  may  a lso
rece ive  s ta tus  in fo rmat ion  concern ing  the  p lo t te r  opera t ion  f rom the  LEDs on  the
f r o n t  p a n e l . The front panel PCA circui ts interface with the main PCA A2 through
t h e  i n t e r n a l  I / O  c i r c u i t r y . The front panel PCA houses switches which indicate to
the  p lo t te r  wh ich  pen  s ta l l s  a re  loaded  w i th  pens ,  o r  i f  a  pen  i s  p resen t l y  in  the
pen arm. The PCA also provides an interconnect ion for  the X- and Y- l imi t  switches.

aa. Main PCA A2 memory circuit. The memory capaci ty of  the plot ter is 9k
s i x t e e n - b i t  w o r d s . The memory includes the fo l lowing:

(1) Read only memory (ROM)
8192 words of ROM. (8k x 16)

(2) Read/Write random access memory (RAM)
1024 words of RAM. (1k x 16)

ab. Read only memory. The ROM consists of two 8-bit wide mask programmable ROMs
conf igured as 8k of  16-bi t  wide memory. ROMs U55 and U56 are 8k devices, and they
represent memory locat ions 00000 8 t h rough  177778. These ROMs contain the firmware
ins t ruc t ions  to  d r i ve  the  p lo t te r  and  commun ica te  w i th  the  HP- IB  con t ro l le r  th rough
the I /O. Program execu t ion  beg ins  a t  memory  loca t ion  408 after the micro-
processor receives the power-on pulse.

ac. Random access memory. The RAM consists of four 1k by 4 Read/Write Memories
U64, U65, U66, and U67 configured as 1k by 16. The RAM is used as temporary
s to rage  fo r  va r ious  p lo t te r  opera t ions  and  as  a  bu f fe r  fo r  i ncoming  da ta .  The  RAM
occupies memory locat ions 76000 8 t h rough  777778.
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ad. Memory  con t ro l  l og ic . The 15-bi t  memory address register consists of  two 8-
b i t  b i s tab le  la tches ,  U52  and  U53,  wh ich  la tch  the  address  o f f  the  p lo t te r  bus  on
the r is ing edge of  STM. The f i rst  13 outputs are suppl ied to the 8k ROMs to select
spec i f i c  memory  loca t ions . The ROMs are enabled by addresses 13 and 14 along with
STM, READ, and R10 + RAL. The RAM address locat ions are accessed by the f i rs t
10  ou tpu ts  o f  the  address  reg is te r . The devices are enabled by addresses 10 and 14
along with XSMC. The READ line determines if a READ or WRITE function is occurring.

a e .  M a i n  P C A  A 2  i n t e r p o l a t o r  c i r c u i t r y  . T h e  i n t e r p o l a t o r  c i r c u i t r y  o f  t h e  m a i n
PCA receives the X- and Y-veloci ty data f rom the processor,  integrates,  and converts
t h e  d a t a  i n t o  a n a l o g  s i g n a l s  f o r  t h e  m o t o r  d r i v e r  c i r c u i t s .

Dur ing the 1024 microsecond operat ing cycle,  the motor posi t ion is updated eight
t imes . This is accompl ished by adding 1/8 of  the input veloci ty word, which is an
8-bi t ,  s igned two’s complement,  wi th a maximum value of  plus or minus decimal 90, to
the  pos i t i on  accumula to r  du r ing  each  o f  the  e igh t  subcyc les .  The  ve loc i t y  word
is added in these smal l  increments to provide a smoother motor operat ion.

a f . Opera t ing  cyc le . The  in te rpo la to r  opera t ing  cyc le  i s  begun  w i th  the  pos i t i ve
t rans i t i on  o f  the  in te r rup t  reques t  ( IRQ)  f rom U22. The microprocessor responds and
the  in te rpo la to r  wr i te  (W26)  la tches  the  f i r s t  ha l f  o f  the  ve loc i t y  word  (bus  12-15)
in to  one  o f  fou r  reg is te rs  o f  the  inpu t  da ta  reg is te r  U25  as  se lec ted  by  the  address
b i t s  ( b u s  0 - 1 ) .

o f  t h e
p laces
o f  t h e

(1 )  The  la tch ing  o f  da ta  in to  U25  i s  accompl i shed  dur ing  the  Y-ax is  por t ion
e i g h t h  s u b c y c l e  o f  t h e  p r e v i o u s  i n t e r p o l a t o r  c y c l e .  T h e  f i r s t  s u b c y c l e
t h e  f o u r  l e a s t  s i g n i f i c a n t  b i t s  ( L S B )  o f  t h e  X - a x i s  i n s t r u c t i o n  o n  t h e  i n p u t s
data selector U26. The data selector couples the X LSB to the Y inputs of

the adder U24. A t  t h i s  t i m e , the Z inputs are the four LSBs from the previous
subcycle,  input  through U21. The output of U24 is the sum of the Y and Z inputs and
the carry input  (X) f rom the carry adder U27. I f  a  ca r ry -ou t  f rom the  p rev ious
summation in U24 exists,  i t  is  c locked through U27 and becomes a carry- in to U24 for
the  p resen t  subcyc le . The carry input to U24 is set  low every 16 c lock pulses to
assure  tha t  the  ca r ry  i s  c lea r  a t  the  beg inn ing  o f  each  new cyc le .
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(2) The output f rom U24 is loaded into the four LSB registers of  the X
accumulator U19. The data transfer to U19 is accomplished when U19 is enabled by
the wr i te enable decoder U10. The decoder is enabled by the c lock s ignal  and a
wri te s ignal  f rom control  ROM U20.

(3 )  Hav ing  s to red  the  X-ax is  LSB in  U19,  the  X-ax is  mos t  s ign i f i can t  b i t s
(MSB) are  loaded into the adder U24. These are summed with the X MID SB from the
preceding subcycle and stored in the MID SB register of  U19. With the next c lock
pu lse ,  the  ou tpu t  o f  the  da ta  reg is te r  rema ins  cons tan t .  The  da ta  se lec to r  U26
couples the sign bi t  of  the MSB to the Y input of  the adder U24, whi le the MSB from
the previous subcycle is  coupled to the Z input. These bi ts and the sign bi t  are
summed and latched into the MSB register of U16 by the write enable decoder U10C.
Th is  comp le tes  the  upda t ing  o f  the  X-ax is  accumula to r  fo r  th i s  subcyc le .

(4) The output of  the accumulators is used to address the sine/cosine ROMs
U9 and U15. The four LSBs and the sign bit of the MSB are not used to address the
ROMs,  bu t  a re  re ta ined  fo r  use  in  fu r ther  computa t ion .  The  ou tpu t  func t ion  o f  the
ROMs is control led by the inputs to pins 14 and 15. See Table 4-16. ROM U9 gene-
rates the four LSB inputs to the digi ta l  to analog converter (DAC) U7, whi le U15
outputs the four MSBs to U7.

Table 4-16. ROM FUNCTIONS

PIN 14 PIN 15 ROM OUTPUT

Low Low Cosine, 3rd Harmonic
High Low Cosine Fundamental
Low High Sine, 3rd Harmonic
High High Sine Fundamental
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ag. D i g i t a l  t o  a n a l o g  c o n v e r t e r . The DAC U7 produces di f ferent ia l  output
cu r ren ts  wh ich  a re  l i near  p roduc ts  o f  the  d ig i ta l  i npu t  and  the  dc  cu r ren t  re fe rence
a t  p in  14 . The  op .  amp.  U3  conver ts  the  d i f fe ren t ia l  cu r ren ts  to  a  vo l tage  source
for the analog switches U2 and U4. I f  the  p lo t te r  moto rs  a re  s ta t ionary ,  the  power
c o n t r o l  U 2 7  t u r n s  t h e  t r a n s i s t o r  Q 2  o n ,  s h u n t i n g  t h e  r e f e r e n c e  c i r c u i t ,  r e d u c i n g  t h e
output current f rom U7.

ah. I n t e r p o l a t o r  o u t p u t . Dur ing each subcycle,  U3 must output four discrete
s igna ls  i n  each  ax is . These are:

cosine 3rd harmonic,

cosine fundamental  p lus 3d harmonic,

s ine 3rd harmonic,

s ine fundamental  p lus 3rd harmonic.

(1 )  Demul t ip lexers ,  i n  the  fo rm o f  ana log  sw i tches  U2 and  U4 w i th  the i r
associated buffers U1 and U8, combine the fundamental and harmonic pairs and then
separa te  these  pa i rs  in to  the  fou r  ana log  s igna ls  fo r  the  moto r  d r i ve rs .

The fundamental  p lus 3rd harmonic consists of  the fundamental  f requency plus an in-
phase quarter  ampl i tude 3rd harmonic.

(2 )  A t  the  s ta r t  o f  each  subcyc le ,  the  X  cos ine  3 rd  harmon ic  i s  ou tpu t  by
U7. U4-S1 is c losed, and the value of  the harmonic is stored on C34 and buffered by
U8A to the X and Y 3rd harmonic adjustment potent iometers R38 and R39. At this
t ime, the X cosine fundamental  plus 3rd harmonic is output f rom U7. The analog
switch U4-S2 and U4-S4 are closed, as is U2-S4. A port ion of  the 3rd harmonic,
se lec ted  by  the  se t t ing  o f  R38 ,  i s  sub t rac ted  f rom the  fundamenta l  i n  U3 .  The
resul t  is  stored in C8, buf fered by U1C, and appl ied to the X phase-B motor dr iver.
The same sequence is fo l lowed for  the X sine,  Y s ine,  and Y cosine in order.
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a i .  Ma in  PCA A2 moto r  d r i ve r  c i r cu i t r y . The  moto r  d r i ve r  c i r cu i t r y  p rov ides
a m l i f i c a t i o n  o f  t h e  i n t e r p o l a t o r  o u t p u t s  r e q u i r e d  t o  d r i v e  t h e  X - and Y-axis
stepper motors and the paper advance motor,  i f  instal led.

(1 )  Fo l low ing  the  pa th  o f  the  X  cos ine  s igna l ,  f rom the  bu f fe r  U1C,  the
signal  passes through the mute switch S1. Th is  sw i tch  a l lows  fo r  mut ing  o f  the  X-
axis motor dur ing serv ic ing or  a l inement procedures.

(2 )  The  f i r s t  s tage  o f  the  X  cos ine  moto r  d r i ve r  i s  U5  wh ich  func t ions  as  a
h i g h  g a i n  i n t e g r a t o r  t o  t h e  s i g n a l . The 10 kHz osci l lator s ignal  f rom the power
supp ly  i s  a l so  inpu t  a t  th i s  s tage  to  deve lop  the  requ i red  t r i angu la r  sw i tch ing
signal . Feedback f rom the motor is  a lso sensed here for  precis ion current  control .
The  o f f se t  po ten t iomete r  i s  used  to  es tab l i sh  the  base l ine  re fe rence  fo r  the  d r i ve
signal . In the X- and Y-phase A ampl i f iers,  the gain potent iometers al low matching
of- the relat ive gains of  phases A and B.

(3 )  The  t r iangu la r  ou tpu t  o f  U5 ,  p lus  the  s igna l ,  i s  app l ied  to  the  compara-
tor U11 along with a feedback signal  f rom the motor.  The resul t ing squarewave
output has an ampl i tude of  approximately 25 vol ts.

(4)  Dur ing power-up and the paper advance switching sequence, the U11 output
i s  d i sab led  by  the  conduc t ion  o f  t rans is to r  Q5 . The ZPWR signal is used to turn on
Q5.  The  res is to r  R23  in  the  feedback  pa th  ac ts  as  a  cu r ren t  sens ing  res is to r .  Th is
p r o v i d e s  a  c o n v e n i e n t  l o c a t i o n  f o r  t e s t i n g  c i r c u i t  a c t i o n .
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(5)  The squarewave output of  U11 dr ives the ground-based transistor pair  Q9
on  the  pos i t i ve  ha l f - cyc le  and  Q13 on  the  nega t i ve  ha l f - cyc le .  The  t rans is to r  Q17
provides the necessary current gain to gate the FET Q25. The transistor Q18 pro-
vides inversion as wel l  as gain for  the FET Q26. T h e  F E T  s w i t c h i n g  a c t i o n  p r o v i d e s  
the  cur ren t  requ i red  to  m ic ros tep  the  p lo t te r  moto r .

a j .  Power  supp ly  assemb ly . The power supply consists of  three PCAs, a rear panel ,
and the power t ransformer,  which is mounted in the lower case assembly.

ak. P r i m a r y  C i r c u i t s . The  ac  l i ne  inpu t  connec t ion  i s  th rough  the  recep tac le
mounted on the rear panel . The ac l ine fuse holder is also mounted here. From the
rear panel,  the ac input is wired to the pr imary PCA A5. Mounted on this PCA are
the  b road  band  l i ne  f i l t e rs  L1  and  L2 ,  the  L INE sw i tch  S1 ,  and  the  vo l tage  se lec t ion
jumpers W1-W3. These jumpers are inserted in sockets to match the plot ter pr imary
c i r c u i t s  t o  o n e  o f  f o u r  a c  l i n e  v o l t a g e s . Jack J1 connects the primary PCA with the
pr imary s ide of  the power t ransformer T1. The secondary of  the transformer is
connec ted  th rough  J5  to  the  f i l t e r  and  rec t i f i e r  c i r cu i t s  o f  the  power  supp ly  PCA
A4.  Th is  rec t i f i e r  c i r cu i t  supp l ies  the  p lus  and  minus  34  vo l t s  wh ich  supp l ies  the
main power supply and the X- and Y-motors.

Table 4-17. POWER SUPPLY OUTPUTS

Supply Type Use

±34 V Zener regulated and balanced Motor dr iver and power
s u p p l y  c i r c u i t s

+5 V ref Zener regulated Power supply reference,
rese t ,  and  char t  ho ld

+12 V aux Zener regulated Power supply operat ion

+5 V Regulated switching supply P l o t t e r  o p e r a t i n g

+12 V Regulated switching supply P l o t t e r  o p e r a t i n g

+46 V Zener regulated +FET gate supply

-22 V Zener regulated -FET gate supply

-12 V Zener regulated P l o t t e r  o p e r a t i n g

vo l tage

vo l tage

vo l tage

±12 V I n t e r l o c k e d Motor dr iver and balance
c i rcu i t  shu tdown

a l . Reference supply. The +34 vol t  main power is the source for the reference
supp ly  wh ich  con t ro ls  a l l  o the r  power  supp ly  vo l tages .  Th is  Zener - regu la ted  supp ly
produces a +5 vol t  reference and a +12 vol t  auxi l iary supply.  These vol tages come
up f i r s t  and  a re  used  to  con t ro l  the  sw i tch ing  supp l ies ,  ba lance  c i rcu i t ,  and  the
2 0  k H z  o s c i l l a t o r  c i r c u i t .
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am. V o l t a g e  b a l a n c e  c i r c u i t . The X- and Y-plot ter motors form induct ive loads
across  the  ±34  vo l t  supp l ies . Wi th  the  sw i tch ing  ac t ion  o f  the  motor  d r i ve rs ,  i t  i s
possible to generate counter- induced vol tages which would dr ive one or the other of
the  34  vo l t  supp l ies  to  a  h igh  leve l . To  p reven t  the  poss ib i l i t y  o f  th i s  happen ing ,
a  ba lance  c i r cu i t  has  been  p rov ided  fo r  the  ±34  vo l t  supp l ies . Any imbalance
crea ted  by  the  coun te r - induced  vo l tages  i s  sensed  a t  the  junc t ion  o f  res is to rs  R66
and R74 in the balance c i rcui t . Wi th  a  ba lanced  cond i t ion ,  th is  po in t  i s  ma in ta ined
a t  z e r o  v o l t s .

(1 )  Any  vo l tage  a t  the  t ie  po in t  i s  sensed  a t  the  inver t ing  inpu t  o f  the
compara to r  U5  a long  w i th  the  in tegra ted  s igna l  f rom the  20  kHz  osc i l l a to r .  Wi th  the
+34  vo l t s  h igh ,  dur ing  the  nega t i ve  ha l f - cyc le  ou tpu t  f rom U5,  t rans is to r  Q27 w i l l
be conduct ing. This turns on t ransistor Q18, which in turn gates the FET Q20 on,
drawing current  f rom the +34 vol t  supply. The FET Q20 will pump current into
induc to r  L3 . Dur ing  the  pos i t i ve  ha l f - cyc le  ou t  o f  U5 ,  t rans is to rs  Q26 and  Q21 w i l l
be turned on, gating the FET Q22 on. The  cur ren t  es tab l i shed  in  L3  con t inues  to
f low dur ing  th is  ha l f - cyc le  th rough  FET Q22,  ac t ing  as  a  d iode ,  in  a  d i rec t ion
opposi te the normal f low. Th is  cu r ren t  charges  the  -34  vo l t  supp ly ,  and  th i s
ac t ion ,  combined  w i th  the  load ing  o f  the  +34  vo l t  supp ly ,  b r ings  the  two  supp l ies
in to  ba lance . When the  supp l ies  a re  in  ba lance ,  a  nu l l  w i l l  aga in  ex is t  a t  the  t ie
point  of  the resistors R66 and R74.

(2)  The comparator U4 and i ts  associated components acts as a safety system
by  sens ing  the  average  cu r ren t  th rough  the  induc to r  L3  and  the  res is to r  R61 .  I f
th is current t r ies to exceed 3 amps, Q24 and Q25 feed back a s ignal  to l imit  the
current  at  3 amps to prevent c i rcui t  damage.

(3 )  Dur ing  power -up  o r  rese t ,  the  ba lance  c i r cu i t  i s  d i sab led  by  t rans is to r
Q28.  Th is  d isab l ing  ac t ion  p reven ts  any  a t tempt  a t  a  ba lanc ing  ac t ion  be fo re  a l l
vo l tages  have  had  t ime to  s tab i l i ze .

an. Pos i t i ve  5  vo l t  sw i t ch ing  supp ly . Swi tch ing  c i r cu i t r y  i s  used  to  deve lop  a
regu la ted  +5  vo l t s  f rom the  unregu la ted  +34  vo l t  supp ly .  The  +34  vo l t s  i s  app l ied
to the FET Q15. When the FET is conduct ing, a ramp of current is developed in the
induc to r  L2 ,  wh ich  charges  the  capac i to r  C15  to  the  ou tpu t  vo l tage  o f  +5  vo l t s .  The
20  kHz  osc i l l a to r  ou tpu t  i s  in tegra ted ,  and  the  sawtoo th  i s  app l ied  to  the  compara-
to r  a long  w i th  the  5  vo l t  re fe rence  f rom the  re fe rence  supp ly ,  and  the  +5  vo l t
sense, which is the +5 vol t  output f rom the power supply.  The output of  U3 switches
accord ing  to  the  re la t ionsh ip  be tween the  two  5  vo l t  l eve ls . I f  the  +5  vo l t  sense
is low, the on t ime of  the FET Q15 wi l l  increase, increasing the current f low in L2,
thus increasing the charge on C15. I f  the +5 vol t  sense is high in comparison with
the reference, the on t ime of Q15 wi l l  be reduced, al lowing the charge on C15 to
bleed down to the proper level .

ao. Pos i t i ve  12  vo l t  sw i t ch ing  supp ly . The  func t ion ing  o f  the  +12  vo l t  sw i tch ing
s u p p l y  i s  e s s e n t i a l l y  i d e n t i c a l  t o  t h a t  o f  t h e  + 5  v o l t  s w i t c h i n g  s u p p l y .  T h e
res is to rs  R14  and  R16 a t  the  non- inver t ing  inpu t  o f  U3  fo rm a  vo l tage  d iv ide r .  Th is
d iv ide r  d rops  the  feedback  vo l tage  f rom the  +12  vo l t  ou tpu t  o f  the  supp ly  a l low ing
the  use  o f  the  +5  vo l t  re fe rence  vo l tage  as  the  re fe rence  in  th i s  supp ly  as  i t  i s  i n
the  5  vo l t  sw i t ch ing  supp ly .

ap. Negat ive 12 vol t  supply. The  -12  vo l t  supp ly  i s  a  low cur ren t ,  Zener -
r e g u l a t e d  e m i t t e r - f o l l o w e r  c i r c u i t . The  thy r i s to r  Q32  has  been  inc luded  fo r  c i r cu i t
over load  p ro tec t ion .
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aq.  FET ga te  supp l ies . The posi t ive FET gate supply is a doubler and regulator,
producing an output which is maintained at  a level  12 vol ts more posi t ive than the
+34 vol t  main supply. The  nomina l  l eve l  i s  +46  vo l t s . The negative FET gate supply
i s  a  Zener - regu la ted  supp ly  p roduc ing  a  vo l tage  wh ich  i s  12  vo l t s  l ess  nega t i ve
than  the  -34  vo l t  supp ly . The  nomina l  l eve l  i s  -22  vo l t s .

a r . Power -Up  rese t  c i r cu i t . The reset c i rcui t  on the chart  hold PCA A6 provides a
nega t i ve  pu lse  70  m i l l i seconds  in  dura t ion  a t  power -up .  Th is  pu lse  d isab les  the
ba lance  c i r cu i t s ,  moto r  d r i ve  c i r cu i t s ,  and  p rov ides  a  rese t  pu lse  to  the  m ic ro -
p r o c e s s o r  c i r c u i t s .

a s .  E l e c t r o s t a t i c  p o w e r  s u p p l y . The electrostat ic power supply on PCA A6
deve lops  a  h igh  vo l tage  a t  a  ve ry  low cur ren t  to  ho ld  the  char t  aga ins t  the  p la ten .
T h i s  i s  a  r i n g i n g  c i r c u i t  c h a r g i n g  t w o  p a r a l l e l  c a p a c i t o r  n e t w o r k s .  T r a n s i s t o r  Q 1 0 1
is  sw i tched  on  and  o f f  by  the  20  kHz  osc i l l a to r  s igna l .  The  t rans is to r  base  vo l tage
is  con t ro l led  by  U102 and  Q102,  wh i le  the  emi t te r  cu r ren t  i s  l im i ted  by  res is to r
R114. Whi le Q101 is switched on, a ramp of  current  is  created in the inductor L101.
When the  t rans is to r  i s  tu rned  o f f ,  cu r ren t  con t inues  to  f l ow,  charg ing  s t ray  capa-
c i tance  to  a  h igh  leve l . When the charge on the inductor is greater than the charge
on the capacitors C102 and C103, the diodes CR102 and CR103 conduct, charging
these  capac i to rs . Res is to rs  R102,  103 ,  105 ,  and  106  cur ren t  l im i t  the  h igh  vo l tage
t o  t h e  p l a t e n . The  open  c i rcu i t  vo l tage  to  the  p la ten  i s  approx imate ly  900  vo l t s .

a t . P e n  l i f t  d r i v e . The  pen  l i f t  d r i ve  i s  a  sw i t ched  cu r ren t  source  p rov id ing
approximately 250 mA to the pen solenoid. When Q10 is switched on, the vol tage is
app l ied  to  the  so leno id ,  lower ing  the  pen  to  the  paper .  When the  t rans is to r  i s
sw i tched  o f f ,  the  pen  i s  ra i sed  by  sp r ing  ac t ion .

4 - 3 . 3  H P - I B  I n t e r f a c e , T h e  i n t e r f a c e  p e r f o r m s  f o u r  m a j o r  f u n c t i o n s :  i n t e r p r e t i n g
con t ro l  by tes  f rom the  ca lcu la to r ,  t rans fe r r ing  da ta  by tes  f rom the  ca lcu la to r  to
the  HP- IB ,  t rans fe r r ing  da ta  by tes  f rom the  HP- IB  to  the  ca lcu la to r ,  and  t rans fe r -
r i n g  s t a t u s  i n f o r m a t i o n  t o  t h e  c a l c u l a t o r . The processor moni tors the status of
bo th  the  ca lcu la to r  1 /0  and  the  HP- IB . I t  d e t e r m i n e s  i f  t h e  c a l c u l a t o r  i s  r e q u e s t -
ing  an  1 /0  opera t ion  by  mon i to r ing  the  CFLG (Ca lcu la to r  F lag)  l i ne  f rom the  ca lcu la -
tor  command register . I f  t h i s  s i g n a l  i s  t r u e ,  t h e  p r o c e s s o r  i s s u e s  t h e  a p p r o p r i a t e
instruct ions to the other modules to decode and execute the requested 1/0 operat ion.
The  p rocessor  mon i to rs  the  s ta tus  o f  the  HP- IB  by  per iod ica l l y  samp l ing  i t s  con t ro l
lines (ATN, SRQ, REN, IFC, and EOI) and its transfer lines (DAV, NRFD, and NDAC) via
t h e  d a t a  i n p u t  m u l t i p l e x e r . I f  a  c o n d i t i o n  i s  d e t e c t e d  t h a t  r e q u i r e s  a c t i o n  ( f o r
example,  a require serv ice message) the processor issues the appropr iate
ins t ruc t ions  to  comp le te  the  opera t ion  reques ted .
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a. Select code decoder and switch. The funct ion of  the select code decoder is
to  de te rmine  when the  in te r face  i s  addressed  by  the  ca lcu la to r .  The  in te r face
responds only when the code on the peripheral address lines, PAØ through PA3,
matches the select  code set on the select  code switch.  Receiv ing the preset code
enables the interface to look for an I /O command from the calculator.  When the
i n t e r f a c e  i s  r e a d y  f o r  a n  I / O  o p e r a t i o n ,  t h e  i n t e r f a c e  i n d i c a t e s  i s  p r e s e n c e  t o  t h e
ca lcu la to r  by  se t t ing  the  f lag  l i ne  (FLG)  low and  se t t ing  the  s ta tus  l i ne  (STS)  low.
when  no  e r ro r  cond i t i ons  ex is t  on  the  in te r face .

b . I /O  reg is te r  decoder  and  ca lcu la to r  command reg is te r .

(1 )  The  I /O  reg is te r  decoder  i s  a  ne twork  o f  ga tes  wh ich  in te rp re ts  the  t ype
o f  I /O  opera t ion  be ing  reques ted  by  the  ca lcu la to r . I t  determines whether the
t rans fe r  i s  an  inpu t  o r  ou tpu t  opera t ion  by  look ing  a t  the  DOUT l ine .  For  an  ou tpu t
opera t ion ,  the  da ta  on  the  ca lcu la to r  inpu t /ou tpu t -da ta  l i nes  ( IODØ th rough  IOD7)  i s
la tched  in to  the  ca lcu la to r  ou tpu t  da ta  reg is te r  when the  I /O  s t robe  pu lse  ( IOSB)
occurs. For  an  inpu t  opera t ion  when  the  ca lcu la to r  i s  no t  conduc t ing  an  in te r rup t
po l l  ( INT) ,  the  da ta  in  the  ca lcu la to r  inpu t  da ta  reg is te r  i s  p laced  on  the  ca lcu la -
t o r  d a t a  l i n e s . For both input and output,  the code on the DOUT, IC1, and IC2 l ines
is latched into the calculator command register when the I /O strobe pulse ( IOSB)
occurs.
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(2 )  The  ca lcu la to r  command reg is te r  cons is ts  o f  a  4 -b i t  l a tch  and  fou r  open-
co l lec to r  nand  ga tes . The latch holds the I /O register code (R4 through R7) deter-
mined by IC1 and IC2 and the direct ion of  the I /O transfer determined by DOUT. In
add i t ion ,  one  b i t  o f  the  la tch  i s  a lways  se t  when  the  ca lcu la to r  reques ts  an  I /O
o p e r a t i o n . This bi t  is  buffered through one of  the nand gates and becomes the
c a l c u l a t o r  f l a g  l i n e  ( C F L G ) . Se t t ing  th is  l i ne  t rue  causes  the  f lag  l i ne  (FLG)  to
g o  h i g h ,  i n d i c a t i n g  t h a t  t h e  i n t e r f a c e  i s  b u s y . The other three nand gates are used
to gate the DOUT, IC1, and IC2 signals onto the processor ’s data bus when i t  issues
a read calculator  command register  (RCCR) instruct ion. When the processor has
execu ted  the  reques ted  I /O  opera t ion  and  i s  ready  fo r  ano ther  I /O  opera t ion ,  i t
issues a c lear calculator command register (CCCR) instruct ion,  which c lears the
ca lcu la to r  command reg is te r  and  read ies  the  in te r face  fo r  ano ther  I /O  opera t ion .

c . C a l c u l a t o r  I / O  d a t a  r e g i s t e r s . The  ca lcu la to r  ou tpu t  da ta  reg is te r  cons is ts
o f  two  4 -b i t  l a tches  and  e igh t  open-co l lec to r  nand  ga tes .  Th is  reg is te r  ho lds  the
da ta  to  be  t rans fe r red  f rom the  ca lcu la to r  to  the  in te r face .  The  da ta  con ta ined  in
the latches is gated onto the processor data bus when the processor issues a read
ca lcu la to r  ou tpu t  da ta  (RCOD)  ins t ruc t ion .

The  ca lcu la to r  inpu t  da ta  reg is te r  cons is ts  o f  two  4 -b i t  l a tches  and  e igh t  open-
co l lec to r  nand  ga tes . The data on the processor data bus is latched into the two 4-
bi t  latches when the processor issued the send calculator  input data (SCID) command.
T h e  d a t a  i n  t h i s  r e g i s t e r  i s  t r a n s f e r r e d  t o  t h e  c a l c u l a t o r  i n p u t / o u t p u t  d a t a  l i n e s
when the  ca lcu la to r  reques ts  an  inpu t  opera t ion .

d .  C a l c u l a t o r  i n t e r r u p t  l o g i c , T h e  c a l c u l a t o r  i n t e r r u p t  l o g i c  a l l o w s  t h e
in te r face  to  reques t  se rv ice  f rom the  ca lcu la to r . T h e  c a l c u l a t o r  i n t e r r u p t  l o g i c  i s
a network of  gates and a one-of-eight  decoder. T h i s  l o g i c  p u l l s  t h e  a p p r o p r i a t e
in te r rup t  reques t  l i ne  ( IRL  o r  IRH)  low when  the  p rocessor  i ssues  a  ca lcu la to r
in te r rup t  reques t  (C IRQ)  ins t ruc t ion  and  the  ca lcu la to r  i s  no t  conduc t ing  an
i n t e r r u p t  p o l l  ( I N T ) . IRL is pul led low when the select  code switch is set to an
address between 0 and 7, and IRH is pulled low when the switch is set between 8 and
15 .  When the  ca lcu la to r  senses  a  se rv ice  reques t ,  i t  conduc ts  an  in te r rup t  po l l  t o
de te rm ine  when  in te r face  requ i res  se rv i ce . A pol l  is  conducted when INT is low.
When the  mos t -s ign i f i can t  address  b i t  f rom the  se lec t  code  sw i tch ,  the  ca lcu la to r
i n t e r r u p t  l o g i c  p u l l s  o n e  o f  t h e  c a l c u l a t o r  i n p u t / o u t p u t  d a t a  l i n e s  l o w .  T h e
se t t ing  o f  the  se lec t  code  sw i tch  de te rmines  wh ich  l i ne  i s  pu l led  low,  as  shown.

In te r rup t  Reques t  B i ts

Select Code Line Pul led Low

0 o r 8
1 o r 9
2 or 10
3 or 11
4 or 12
5 or 13
6 or 14
7 or 15

IODØ
IOD1
IOD2
IOD3
IOD4
IOD5
IOD6
IOD7
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e . C o n t r o l  l o g i c . The  p rocessor ,  ROM I /O  reg is te r  se lec to r ,  and  osc i l l a to r  fo rm
t h e  c o n t r o l  l o g i c  p o r t i o n  o f  t h i s  i n t e r f a c e . The  p rocessor  con t ro ls  a l l  i n te r face
opera t ions  by  i ssu ing  ins t ruc t ions  v ia  seven  con t ro l  l i nes ,  the  8 -b i t  p rocessor  da ta
b u s ,  a n d  s e l e c t i n g  I / O  r e g i s t e r s  v i a  t h e  I / O  r e g i s t e r  s e l e c t o r .  T h e  a l g o r i t h m s  f o r
in te r face  con t ro l  and  the  imp lementa t ion  o f  the  HP- IB  in te r face  func t ions  a re
contained in the 4096-bi t  ROM. The osci l lator generates a 2 MHz (approx.)
asymmetrical waveform which is used as the main clock for the processor and as the
e n a b l e  s i g n a l  f o r  t h e  I / O  r e g i s t e r  s e l e c t o r .

f .  P r o c e s s o r  i n t e r r u p t  l o g i c . The  p rocessor  in te r rup t  l og ic  i s  a  ne twork  o f
ga tes  tha t  p rov ides  the  ab i l i t y  to  in te r rup t  the  p rocessor  fo r  e i the r  o f  two
c o n d i t i o n s : when an abort message (IFC) is received from the HP-IB, or when the
con t ro l  l i ne  ATN is  se t  t rue  by  the  con t ro l le r  i n  charge .

(1 )  An  in te r rup t  occurs  fo r  the  second  cond i t i on  on ly  when  the  ca lcu la to r  i s
n o t  t h e  a c t i v e  c o n t r o l l e r .

(2 )  The  p rocessor  enab les  the  in te r rup t  l og ic  v ia  the  in te r rup t  enab le
( IENA)  l ine . When an abort  message is received via the HP-IB, the interrupt causes
the processor to generate a 100 microsecond pulse on the IFC l ine and then in i t ia l -
i zes  a l l  o f  the  HP- IB  in te r face  func t ions  w i th in  the  in te r face .  The  IFC l ine  was
prev ious ly  se t  t rue  as  the  resu l t  o f  an  I /O  opera t ion  f rom the  ca lcu la to r .

(3 )  When the  in te r face  i s  no t  the  ac t i ve  con t ro l le r ,  the  p rocessor  no t  on ly
enab les  the  in te r rup t  log ic  v ia  the  in te r rup t  enab le  l i ne ,  bu t  a lso  se ts  the  immed ia te
c o n t r o l  l i n e  ( I M D )  t r u e . When an abort  message is received, the interrupt logic
genera tes  a  vec to red  in te r rup t  to  the  a lgor i thm wh ich  in i t i a l i zes  a l l  o f  the  HP- IB
i n t e r f a c e  f u n c t i o n s . In  add i t ion ,  when the  con t ro l le r  in  charge  o f  the  HP- IB  se ts
the  ATN l ine  t rue ,  the  in te r rup t  log ic  immed ia te ly  c lears  the  HP- IB  ou tpu t  da ta
latch and disables the HP-IB transceivers for the HP-IB data l ines (DIOI through
DI08),  the DAV l ine, the NRFD l ine, and the EOI l ine;  then the NDAC l ine is set low.
Th is  leaves  the  in te r face  ready  to  rece ive  da ta  f rom the  con t ro l le r .  A  vec to red
in te r rup t  i s  a l so  genera ted  to  the  a lgor i thm wh ich  con t ro ls  the  accep tance  and
ana lys is  o f  the  da ta  sen t  by  the  con t ro l le r .

g . HP-IB output data and control  bus latches.

(1 )  The  HP- IB  ou tpu t  da ta  la tch  cons is ts  o f  two  4 -b i t  l a tches .  Da ta  i s
t rans fe r red  f rom the  p rocessor  da ta  bus  in to  th i s  8 -b i t  l a tch  when  the  p rocessor
issues the send interface bus data (SIBD) command. The outputs of  th is latch are
rou ted  to  the  HP- IB  da ta  l i nes  v ia  the  d r i ve rs  con ta ined  in  the  HP- IB  t ransce ive rs .

(2 )  The  HP- IB  con t ro l  bus  la tch  i s  a  5 -b i t  l a tch  wh ich  ho lds  the  b i t  pa t te rn
to be appl ied to the HP-IB control  l ines (EOI,  ATN, SRQ, REN, and IFC). The appro-
p r ia te  b i t  pa t te rn  i s  t rans fe r red  f rom the  p rocessor  da ta  bus  in to  th i s  la tch  when
the processor issues the send interface bus control  (SIBC) command. This latch
cons is ts  o f  one  4 -b i t  l a tch  and  one  D f l i p - f lop .  The  ou tpu ts  o f  th i s  la tch  a re
rou ted  to  the  bus  d r i ve rs  con ta ined  in  the  HP- IB  t ransce ive rs .
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h .  H P - I B  a d d r e s s  r e g i s t e r . The  HP- IB  address  reg is te r  cons is ts  o f  a  hex ,  t r i -
s ta te  bu f fe r  and  s i x  sw i tches . F ive  o f  the  sw i tches  a re  used  to  se t  the  f i ve  leas t -
s i g n i f i c a n t  b i t s  o f  t h e  H P - I B  t a l k / l i s t e n  a d d r e s s . When each  sw i tch  i s  o f f ,  i t s
co r respond ing  b i t  i s  se t  to  a  log ica l  1 . The HP-IB address switches are connected
to  the  f i ve  leas t -s ign i f i can t  b i t s  o f  the  p rocessor  da ta  bus  (DO th rough  D4) .  In
addi t ion to the HP-IB address switches, th is module also contains the system
c o n t r o l l e r  s w i t c h . When this switch is on,  the inter face assumes the role of  system
c o n t r o l l e r . Th is  sw i tch  i s  connec ted  to  b i t  D5  o f  the  p rocessor  da ta  bus .  The
contents of  th is register are gated onto the processor data bus when the processor
i ssues  a  read  in te r face  bus  address  (R IBA)  ins t ruc t ion .

i .  D a t a  i n p u t  m u l t i p l e x e r . The  func t ion  o f  the  da ta  inpu t  mu l t ip lexer  i s  to
route ei ther a data byte (DI01 through DI08) or a control  byte (EOI,  ATN, SRQ, REN,
IFC, DAV, NRFD, and NDAC) from the HP-IB transceivers to the processor data bus.
The processor selects the data byte by issuing the read interface bus data (RIBD)
command. The control  byte is selected when the processor issues the read interface
bus control (RIBC) command.

j .  H P - I B  t r a n s c e i v e r s . The  in te r face  uses  fou r  bus  t ransce ive r  modu les .  Two
are used for  the HP-IB data l ines (DI01 through DI08) and two are used for  the HP-IB
control l ines (EOI, ATN, SRQ, REN, IFC, DAV, NRFD and NDOC). These transceivers
a l low b id i rec t iona l  f l ow o f  da ta  and  con t ro l  i n fo rmat ion  be tween the  in te r face  and
the HP-IB. Each  t ransce ive r  p rov ides  fou r  open-co l lec to r  d r i ve rs  and  fou r  rece ive rs
w i t h  h y s t e r e s i s .

k .  P a r a l l e l  p o l l  l o g i c . T h e  p a r a l l e l  p o l l  l o g i c  p r o v i d e s  t h e  c a p a b i l i t y  t o
respond  to  a  para l le l  po l l  conduc ted  by  the  con t ro l le r  i n  charge  o f  the  HP- IB .  When
the  con t ro l le r  in i t i a tes  a  para l le l  po l l  (ATN and  EOI  t rue)  and  the  ca lcu la to r  has
reques ted  serv ice  f rom the  con t ro l le r  v ia  the  SRQ l ine ,  the  para l le l  po l l  l og ic
sends  one  b i t  o f  s ta tus  to  the  con t ro l le r  v ia  one  da ta  l i ne  (D I01  th rough  DI08) .

l . I n i t i a l i z e  c i r c u i t . The  in i t i a l i ze  c i r cu i t  app l ies  +9  V  to  the  p rocessor
a f te r  a l l  o ther  power  supp l ies  a re  s tab le . Th is  cond i t i on  i s  ind ica ted  by  the
in i t i a l i ze  s igna l  ( IN IT)  f rom the  ca lcu la to r ,  and  causes  the  p rocessor  to  execu te  an
i n i t i a l i z e  a l g o r i t h m . I f  t h e  i n t e r f a c e  i s  t h e  s y s t e m  c o n t r o l l e r ,  t h i s  a l g o r i t h m
issues the abort  message ( IFC) and sets the REN l ine t rue. I f  t h e  i n t e r f a c e  i s  n o t
t h e  s y s t e m  c o n t r o l l e r ,  t h i s  a l g o r i t h m  c l e a r s  a l l  H P - I B  I n t e r f a c e  f u n c t i o n s .  T h i s
c i rcu i t  a l so  p rov ides  a  rese t  pu lse  to  the  HP- IB  con t ro l  bus  la tch .
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Section VII OPERATING INSTRUCTIONS

4-13. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Control  Panel

LINE Power Switch
(Switch  located on front
base  o f  un i t )

CHART HOLD Push Button

C o n t r o l s  a p p l i c a t i o n  o f
p o w e r  t o  p l o t t e r .  P o w e r
is on when depressed.

A c t i v a t e s  e l e c t r o s t a t i c
paper hold-down and turns
off CHART LOAD lamp.
When pressed af ter  enter,
p l o t t e r  i s  i n i t i a l i z e d .
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C o n t r o l  o r  I n d i c a t o r Func t ion

CHART LOAD Push Button

Scal ing Point Control  Push Buttons

ENTER Push Button

Pressing causes pen to
move to upper r ight-hand
c o r n e r  o f  p l a t e n ,  t u r n s
on lamp, and deact ivates
paper hold-down.

Press ing  e i the r  bu t ton
moves pen to corresponding
phys ica l  po in t ,  P1  o r  P2 ,
on  p la ten . When the
p l o t t e r  i s  i n i t i a l i z e d ,
i t  s e t s  P 1  a t  l o w e r  l e f t
corner and P2 at upper
r i g h t  c o r n e r  o f  p l a t e n .
Pressing ENTER, P1, or
P2  re loca tes  tha t  sca l ing
po in t  to  cu r ren t  pen
l o c a t i o n .

Mu l t i -purpose  bu t ton  w i th
lamp:

Pushed before CHART HOLD,
i t  i n i t i a l i z e s  p l o t t e r .
(Lamp b l inks . )

Pushed before P1 or
P2,  i t  se ts  new
s c a l i n g  p o i n t s .
(Lamp b l inks . )
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C o n t r o l  o r  I n d i c a t o r Func t ion

ENTER Push Button - Cont Used to enter point
i n  d i g i t i z i n g  m o d e .
(Lamp is steady.)

Used wi th pen select
bu t tons  to  s to re
p e n  i n  i t s  s t a l l .

Pen Direct ion Control  Push Buttons

NOTE

Pushing any of pen
con t ro l  a r rows  can-
cels ENTER lamp.

Do not  press dur ing
program execut ion.

Moves pen at 4 mm/see
w i t h i n  p l o t t i n g  a r e a  i n
d i r e c t i o n  i n d i c a t e d .

Pressing two adjacent
buttons moves pen diagon-
a l l y . Pressing arrow and
FAST simultaneously in-
creases pen speed to 60
mm/sec.
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PEN UP/DOWN Control Push Buttons

ERROR Light

OUT OF LIMIT Light

Raises or  lowers point  of
pen. When held down
during a program execu-
t i o n ,  t h e y  o v e r r i d e  p r o -
grammed pen control  unt i l
re leased .

Lights when an error oc-
c u r s . A lso  l i gh ts  a t  end
o f  c o n f i d e n c e  t e s t  u n t i l
CONFIDENCE TEST switch is
t u r n e d  o f f .

L igh ts  when p lo t te r  i s
commanded to plot outside
a window area or beyond
l i m i t s  o f  p l a t e n .  L a m p
bl inks i f  commanded posi-
t i o n  p u t s  p l o t t e r  i n
“ l o s t ”  s t a t e .
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C o n t r o l  o r  I n d i c a t o r Func t ion

Pen Select Buttons

Fuse Holder

HP-IB Cable Receptacle

Provides manual  control
o f  pen  se lec t ion . Can be
used to change pen selec-
t ion dur ing a program.

NOTE

P e n  c o l o r  i s  v i s i b l e
through holes above
b u t t o n .

Holds fuses, 250 V, 1.5
amp.

HP- IB  in te r face  cab le
24-p in  recep tac le .
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C o n t r o l  o r  I n d i c a t o r Func t ion

CONFIDENCE TEST/LISTEN ONLY Switch When set to O, LISTEN
ONLY switch al lows plot-
t e r  t o  “ t a l k ”  t o  c o n t r o l -
l e r  a n d  l i s t e n .  A l l o w s
p l o t t e r  t o  l i s t e n  o n l y
when set to I . Set to O
fo r  norma l  opera t ion .

CONFIDENCE TEST switch
ac t i va tes  con f idence  tes t
when set to I . Set to O
fo r  norma l  opera t ion .

Logic Address Switches Set  address  o f  p lo t te r
f o r  c o n t r o l l e r .  S e t  a t
fac to ry  to  5 .  See  Tab le
4 - 1 8 .

NOTE

Shading denotes
s w i t c h  p o s i t i o n .
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ADDRESS RESTRICTED
TO THESE CODES WHEN
USING PARALLEL POLL
CAPABILITY

Table 4-18. LOGIC ADDRESS SWITCH POSITIONS

ADDRESS SWITCH POSITIONS

RESERVED FOR HP
DESK TOP COMPUTER
ADDRESS

RESERVED FOR
UNIVERSAL
UN LISTEN
COMMAND
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4-14 . OPERATOR PREVENTIVE

a. Before You Operate.
your before (B) PMCS.

b .  Wh i le  You  Opera te .
your during (D) PMCS.

c . After You Operate.

MAINTENANCE CHECKS AND SERVICES.

Always keep in mind the WARNINGS and CAUTIONS. Perform

Always keep in mind the WARNINGS and CAUTIONS. Perform

Be sure to perform your after (A) PMCS.

d . I f  Your  Equ ipment  Fa i l s  to
Repor t  any  de f i c ienc ies  us ing  the

4-14.1 PMCS Procedures.

Operate. Troubleshoot wi th proper equipment.
proper forms. See DA Pam 738-750.

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime  schedu les  tha t
determine when to perform speci f ied service tasks.

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your equipment fai ls to operate after PMCS is performed, immediately
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h. I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .

i . Equ ipment  i s  no t  ready /ava i lab le  i f :  co lumn.  Th is  co lumn ind ica tes  the
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .
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j. List of tools and materials required for PMCS is as follows:

Item

Metric Scaler

Optical Comparator

System Test Tape (Item 18, Appendix E)
(Electronic Data Tape)

HP 9825A Desk-Top Computer

Artist’s Brush (5 in.)

Cheesecloth (Item 3B, Appendix E)

Detergent (Item 3C, Appendix E)

Chart Paper

Denatured Alcohol (Item 3, Appendix E)

Quantity

1 ea

1 ea

1 ea

1 ea

1 ea

ar

ar

ar

ar

Change 1 4-149
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Table 4-19. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

I f  the equipment must
on ly  those  i tems tha t
d i s t u r b i n g  o p e r a t i o n .
equipment can be shut

NOTE

be kept in cont inuous operat ion,  check and service
can safely be checked and serv iced wi thout

Make the complete checks and services when the
down.

B - Before W - Weekly AN - Annually
D - During

(Number)
M . Monthly S - Semiannually

A - After Q - Quarterly BI - Biennially

ITEM
NO.

1

4-150

IN.
TER
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER

I n s p e c t  P l o t t e r .

1.

2 .

C h e c k  p l o t t e r  i n t e r f a c e  c a b l e  f o r  v i s i b l e
damage.

Check  tha t  in te r face  connec t ions  a t  the
compute r  and  the  p lo t te r  a re  f i rm ly  inser ted
and  power  co rds  fo r  bo th  un i t s  a re  t i gh t .
T i g h t e n  i f  r e q u i r e d .

Hundreds of Hours

For Reediness
Reporting,
Equipment Is
Not Ready/
Available If:

Cable is  cut
or  broken,
o r  p l o t t e r
has obvious
v i s i b l e
mechanical
damage.
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Table 4-19. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundred of Hours

A - After Q - Quarterly BI - Biennially

ITEM
NO.

1 B

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Inspect PIotter - Cont

3 . Check that switches on plotter rear panel are
se t  co r rec t l y  ( re fe r  to -paragraph  4 -13  and
Tab le  4 -18) .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 4-19. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours 

A - After Q - Quarterly BI - Biennially

ITEM
NO.

1 B

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Inspec t PIotter - Cont

4 .

5 .

Se t  in te r face  se lec t  code  sw i tch  to  pos i t i on  7 .

Inspec t  p la ten  a rea  fo r  dus t  o r  fo re ign  par t i c les .
Clean as required.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

4-152

IN-
TER-
VAL



TM 5-6675-320-14

Table 4-19. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO,

2

IN-
TER-
VAL

W

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

C l e a n  P l o t t e r .

1.

2.

3 .

4 .

5.

Turn LINE power switch off (0) and remove
power  co rd  f rom wa l l  ou t le t .

Remove dust accumulat ion from surfaces of  plot ter
w i t h  s o f t - h a i r e d  a r t i s t ’ s  b r u s h .

Dampen cheesecloth wi th a 50-50 solut ion of
denatured alcohol  and water. Wring out excess.

WARNING

Death or ser ious
e l e c t r i c a l  s h o c k
wi th  p la ten  wet .

in jury may occur f rom
i f  p l o t t e r  i s  e n e r g i z e d

Clean platen thoroughly wi th c lean, damp cloth.

Wipe away any moisture f rom platen surface with dry
c l o t h . A l low p lo t te r  to  d ry  be fo re  use .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 4-19. OPERATOR PREVENTIVE MAINTENANCE CHECKS

B - Before W - Weakly AN - Annually
D - During M - Monthly S - Semiannually

Q - Quarterly BI - BienniallyA

ITEM
NO.

2

lN-
TER
VAL

W

AND SERVICES - Cont

(Number) - Hundreds of Hours

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Clean PIotter - Cont

6 . Remove fan  f i l t e r  by  pu l l i ng  gen t l y  f rom top  two
c o r n e r s  o f  r e t a i n i n g  b r a c k e t .  W a s h  f i l t e r
tho rough ly  w i th  soapy  wate r .  Wr ing  ou t  a l l
mo is tu re  and  a l low to  d ry  be fo re  re ins ta l l i ng
i n t o  b r a c k e t .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

4 1 5 4
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Table 4-19. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

IN-
TER-
VAL

B - Before W - Weekly AN -    Annually (Number) - Hundreds of Hours
D - During M - Monthly S -     Semiannually
A - After Q - Quarterly BI -  Biennially

ITEM
NO.

3 M

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Plo t t ing  Repeatab i l i t y  and  Accuracy  Tes t .

1. Load  p lo t te r  w i th  b lank  char t  paper .  P lace  new
pen in pen arm.

2 Enter program below into calculator and run
program. Record program on tape for future
use.

0 :  f xd  0

1: wrt  705, " pu; vs; pa 15000, 10000, 5000,
6000;"

2:  wrt  705, " v s l ;  p d ;  p r 0 , - 5 0 0 "

3: wrt  705, " p u ; p a 0 ,  0 ,  5 0 0 0 , 5 5 0 ; "

4:  wrt  705, "pd ;  vs l ;  p r0 ,  250 ;  vs ;  pu ;  pa0 ,  0 "

5:  wrt  705, "vs; pu; pa0, 0, 6000, 5000;"

6 :  wr t  705 ,  "pd ;  vs l ;  p r500 ,  0 "

7:  wrt  705, "pu; pa 15000, 10000, 6500, 5000"

8: wrt  705, "pd ;  vs l ;  p r -250 ,  0 ;  vs ;  pu ;  pa0 ,  0 "

9:  wrt  705, "t  11, 1; pu; pa0, 1000"

10: for X=0 to 15200 by 400

1 1 :  w r t  7 0 5 ,  “ p a l ;  p a ” , X , " , 1 0 0 0 ;  x t

12: next X

13: wrt 705, "pu; pa 1000, 0"“pu; pa 1000, 0“

14: for Y=0 to 10000 by 400

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Tabel 4-19. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly s - Semiannually
A - After Q - Quarteriv BI - Biennially

(Number) - Hundreds of Hours

ITEM
NO

3

lN-
TER-
VAL

M

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS    PLOTTER - Cont

Plot t inq Repeatabi l i ty  and Accuracy Test -  Cont

15: wrt 705, "pd; pa 1000, " ,  Y, " ;  yt"

16: next Y

17: wrt 705, "pu; pa 15000, 10000"

3 .  Us ing  an  op t i ca l  compara to r ,  measure  the  d i f fe r -
ence in width between the single line segment
and the retraced port ion of  the l ine segment.
The difference should be within ±0.1 mm.

4 .  Us ing  a  met r i c  sca le ,  ve r i f y  tha t  the  hor i -
zontal line measures 38 cm ±0.96 mm and that
the vertical l ine measures 25 cm ±0.7 mm.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

D i f f e r e n c e
i s  g r e a t e r
than 0.1 mm.

D i f f e r e n c e
i s  g r e a t e r
than 0.7 mm.
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4-15. OPERATION UNDER USUAL CONDITIONS. In  genera l ,  i ndependent  opera t ion  o f  the
p l o t t e r  i s  c o n f i n e d  t o  s e l f  t e s t i n g  a n d  e d i t i n g  c h a r t s .  A l l  o t h e r  o p e r a t i n g  p r o c e -
dures  use  a  compute r  to  con t ro l  the  opera t ion  o f  the  p lo t te r ,  us ing  p rograms wr i t ten
by the operator and inputted through the computer.

4-15.1 Assembly and Preparat ion for  Use.

a. Plug female end of  power cord into jack on rear panel  of  p lot ter .

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l  shock .  P lo t te r  i s
equipped with three-conductor power cable which grounds plot ter .  Do
not operate plot ter f rom ac out let  that does not have connected ground
p i n .

CAUTION

Be sure power is of f  before plugging ROM’s or interface cable into
equipment,  or  damage to equipment wi l l  resul t .

b.  Plug male end of  power cord into grounded ac out let .

rear of  computer. Connect other end ofc . Plug one end of interface ROM in
i n t e r f a c e  i n t o  j a c k  o n  r e a r  p a n e l  o f  p l o t t e r . Tighten knur led screws to fasten
connec t ion .
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d.  Press  L INE power  sw i tch  on  f ron t  base  o f  p lo t te r .  P lo t te r  shou ld  respond  as
f o l l o w s :

( 1 )  P e n  r a i s e s .

(2 )  Pen  moves  to  lower  r igh t  co rner  o f  p la ten .

4 - 1 5 . 2  I n i t i a l  A d j u s t m e n t s ,  D a i l y  C h e c k s . and Self  Test.

a. Con f idence  tes t .

(1 )  Turn  L INE power  sw i tch  o f f  (0 ) .

(2)  Connect  power cables.

( 3 )  D i s c o n n e c t  i n t e r f a c e  c a b l e  a t  p l o t t e r .

(4) Fl ip LISTEN ONLY switch to 0.

(5) Flip CONFIDENCE TEST switch to 0.

(6) Set Logic ADDRESS switches to I0I00.

( 7 )  I n i t i a l i z e  p l o t t e r :

(a)  Press LINE power swi tch on.

(b) Press CHART LOAD button.

(c)  Press ENTER button.

(d) P1ace paper on platen.

(e) Press CHART HOLD button.

( 8 )  I n s t a l l  p e n  i n  p e n  a r m .

(9) Turn CONFIDENCE test  switch to I . A f te r  comple t ion  o f  p lo t ,  pen  shou ld
s top  in  lower  le f t  co rner  o f  p la ten  and  a l l  l amps  on  f ron t  pane l  shou ld  be  tu rned
on.

(10) Press PEN UP button. Remove pen.
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(11) Push CONFIDENCE TEST switch to 0.  Lights will turn off and pen arm will 
move to lower r ight  hand corner.

(12)  Compare  comple ted  p lo t  to  example .   I f  p lo t  i s  no t  co r rec t ,  no t i f y  your
superv i so r .

(13 )  Turn  o f f  L INE power  sw i tch .

( 1 4 )  R e c o n n e c t  i n t e r f a c e  c a b l e  t o  p l o t t e r .

(15) Unplug power cord.
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b.  Opera t iona l  Tes t  One.

CAUTION

Removal  or  replacement of  ROM’S when power is suppl ied to computer wi l l  resul t
i n  damage to  compute r .

NOTE

The program will test pens 1-4. I f  i t  i s  d e s i r e d  t o  t e s t  a l l  8  p e n s ,  m o d i f y
the test program, lines 60 and 63.

Th is  p rogram is  in  f i l e  14 .

From: 60: p l t  2 9 , 6 , 1 ; p e n  # 4 ; l b l  ‘ D I V I S I O N ”
To: 60: p l t  29 ,6 ,6 ;pen #4 ; lb l  “D IVISION” ;  g to  81

From: 63: prt “9872A PLOT’’, ”COMPLETE”; spc 2;wrt S,’’DF’’;end
To: 63: prt “9872A PLOT’’, ’’COMPLETE"

 Add the fol lowing l ines at  the end of  the test  program:

p l t  4 ,3 ,1 ;pen  #1 ; lb l  “PEN #1”

p l t  4 ,2 ,1 ;pen  #2 ; lb l  “PEN #2”

p l t  4 ,1 ,1 ;pen  #3 ; lb l  “PEN #3”

p l t  4 ,0 ,1 ;pen  #4 ; lb l  “PEN #4”

p l t  29 ,3 ,1 ;pen  #5 ; lb l  “PEN #5"

p l t  29 ,2 ,1 ;pen  #6 ; lb l  “PEN #6”

p l t  29 ,1 ,1 ;pen  #7 ; lb l  “PEN #7”

p l t  29 ,0 ,1 ;pen  #8 ; lb l  “PEN #8”

gto 69

It  is recommended that th is modif ied program be stored on a blank tape for
f u t u r e  u s e .
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NOTE

Be sure required ROM’s ( three) are instal led

Str ing-Advanced

Matrix ROM

in  the  desk- top  compute r :

ROM

Extended I/O ROM

String-advanced ROM and Extended I/O ROM are permanently installed on the HP-
9825B.

( 1 )  I n s t a l l  t e s t  t a p e  c a r t r i d g e  i n t o  d e s k - t o p  c o m p u t e r .

(2)  Turn on power to computer and plot ter .

(3 )  On  compute r ,  p ress :

STOP
erase
a
EXECUTE
RESET

d
b
3
EXECUTE

(4)  Observe  p r in te r  ques t ion  on  ver i f i ca t ion  o f  ROM’S.

(5) After ROM verification, observe display: ENTER MODEL # TO BE TESTED.
On computer, press:

9
8
7
2
SHIFT
A
CONTINUE

(6) When display returns with ENTER SELECT CODE, enter plotter bus address
and HP-IB Interface code. Press:

ø

CONTINUE

( 7 )  O b s e r v e  d i s p l a y : ENTER # OF TIMES TO RUN TEST.
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(8) Press 1 and CONTINUE.

( 9 )  O b s e r v e  d i s p l a y : LOAD PAPER AND THEN PRESS CONTINUE.

NOTE

Be sure  p lo t te r  paper  i s  l oaded  co r rec t l y .

(10) Press CONTINUE.

(11) Observe completed plot ;  computer pr ints:  9872A PLOT COMPLETE. Compare
p l o t  w i t h  a b o v e  i l l u s t r a t i o n . I f  p l o t  i s  c o r r e c t ,  c o m p u t e r  a n d  p l o t t e r
in te r faces  a re  work ing  p roper l y .

(12) Enter: -5.

( 1 3 )  O b s e r v e  d i s p l a y : LOAD PAPER AND THEN PRESS CONTINUE. Press CONTINUE.

(14)  Observe  p r in tou t :  9872A DIGIT IZE.

(15)  Move  pen  on  p lo t te r  us ing  f ron t  pane l  p lo t t i ng  con t ro ls .  When you  reach
any desired point ,  stop and press plot ter  ENTER key.
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(16) Repeat step (15) f ive t imes (equal  to minus number entered in step (12).

(17) Observe printout: DIGIT MODE COMPLETE.

NOTE

F a i l u r e  t o  c o m p l e t e  t e s t s  s a t i s f a c t o r i l y  i n d i c a t e s  m a l f u n c t i o n  r e q u i r i n g  r e p a i r /
d i a g n o s i s  a t  d i r e c t  s u p p o r t  l e v e l .

c . Opera t iona l  tes t  two .

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l  shock .  P lo t te r  i s  equ ipped
wi th  th ree-conduc to r  cab le  wh ich  g rounds  p lo t te r .  Do  no t  opera te  p lo t te r  f rom
ac out let  that  does not have connected ground pin.

CAUTION

Be sure power is of f  before plugging ROM’s or HP-IB interface cable into
equipment. Damage to equipment wi l l  resul t .
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NOTE

The program wi l l  test  pens one through four. I f  i t  i s  d e s i r e d  t o  t e s t
a l l  e igh t  pens ,  mod i fy  the  tes t  p rogram l ines  60  and  63 ,  as  fo l lows :

From: 60: p l t  29 ,6 ,1 ;pen #4 ; lb l  “D IVISION”
To: 60: p l t  29 ,6 ;pen  #4 ; lb l  “D IV ISION” ;  g to  81

From: 63: prt “9872A PLOT”, “COMPLETE”; spc 2;wrt S,’’DF’’;end
To: 63: prt “9872A PLOT’’, ’’COMPLETE”

Add the  fo l low ing  l i nes  a t  the  end  o f  the  tes t  p rogram:

p l t  4 ,3 ,1 ;pen  #1 ; lb l  “PEN #1”

p l t  4 ,2 ,1 ;pen  #2 ; lb l  “PEN #2”

p l t  4 , 1 , 1 ; p e n  # 3 ; l b l  “ P E N # 3 ”

p l t  4 ,0 ,1 ;pen  #4 ; lb l  “PEN #4”

p l t  29 ,3 ,1 ;pen  #5 ; lb l  “PEN #5”

p l t  29 ,2 ,1 ;pen  #6 ; lb l  ‘PEN #6w

p l t  29 ,1 ,1 ;pen  #7 ; lb l  “PEN #7”

p l t  29 ,0 ,1 ;pen  #8 ; lb l  “PEN #8”

gto 69

To make above change ldf14, make changes to lines 60 and 63, and add
add i t iona l  l i nes  to  rc f  14  p rogram.

(1 )  Check  tha t  L INE power  sw i tch  i s  se t  to  o f f  (0 ) .

(2 )  Check  tha t  vo l tage  sw i tches  a re  se t  fo r  120  V  ac .

(3) Flip LISTEN ONLY switch to 0 and CONFIDENCE TEST switch to I.

(4)  Check that  logic ADDRESS switches are set  to 5 (10100).

(5 )  P lug  in  power  cab le . Press LINE power swi tch on (0) .

(6 )  Moun t  paper :

(a) Press CHART LOAD switch. (Pen should go to upper r ight corner.)

(b)  Raise paper stop by pressing down upper port ion wi th screwdriver
o r  o ther  po in ted  ob jec t .
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(c )  Pos i t i on  paper  square ly  aga ins t  r idge  a t  bo t tom o f  p la ten  and
against  paper stop on lef t  s ide.  Smooth paper wi th back of  hand.

(d) Press CHART HOLD switch. (CHART LOAD  lamp should go off.)

(7 )  Load  pens :

WARNING

T o  a v o i d  p o s s i b l e  i n j u r y  t o  f i n g e r s ,  a l w a y s  t u r n  p l o t t e r  o f f  w h e n  d i r e c t l y
s to r ing  pens .

(a )  Turn  L INE power  sw i tch  to  o f f  (0 ) .

(b)  Remove cap f rom f i rst  pen.

( c )  P l a c e  t i p  o f  p e n  i n  b o o t  a t  b a s e  o f  s t a l l .

(d )  Gen t l y  p ress  pen  down and  in  un t i l  i t  snaps  in  p lace .

( e )  R e p e a t  f o r  a l l  p e n s .

(8 )  Connec t  HP- IB  In te r face  bus  to  rear  o f  p lo t te r .  Con t ro l le r  ROM shou ld
be plugged into computer (HP9825A only). Turn LINE power switch to on ( I ) .

(9 )  Per fo rm dynamic  tes t :

lbd3, and

SHIFT, A,

( a )  I n s e r t  9 8 0 0  s e r i e s  t e s t  c a r t r i d g e  i n t o  c o m p u t e r .

(b) Load test cartridge by pressing STOP, ERASE a, EXECUTE, RESET,
EXECUTE.

(c) When computer displays ENTER MODEL # TO BE TESTED, press 9872,
and CONTINUE.
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(d) When computer displays ENTER SELECT CODE..., press 705 and
CONTINUE.

(e) When computer displays ENTER # OF TIMES TO RUN TEST..., press 1 and
CONTINUE.

(f) When computer displays LOAD PAPER and THEN PRESS CONTINUE, check
that paper is loaded and then press CONTINUE.

(g) pr inter should pr int  9872A PLOT COMPLETE in approximately s ix
minu tes . Compare plot produced.

( h )  R e p e a t  ( a )  t h r u  ( d )  o f  ( 9 ) . When computer displays ENTER # of
TIMES TO RUN TEST..., press -2. Computer should print 9872A DIGITIZE.

( i )  P ress      bu t ton  on  p lo t te r  un t i l  pen  has  moved  approx imate ly  1
in.  (25.4 mm). Press plotter ENTER key.

( j )  p ress      bu t ton  un t i l  pen  moves  approx imate ly  1  in .  (25 .4  mm) .
Press plotter ENTER key. Computer should print DIGIT MODE COMPLETE.

(10) Press plotter ENTER key followed by CHART HOLD switch.

( 1 1 )  R e m o v e  p e r i p h e r a l  t e s t  t a p e .  I n s e r t  s c r a t c h  t a p e .
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(12) Enter sample pr int  program in computer.

(a) Press ERASE A.

(b) Press lbl “I AM A 9872 PLOTTER”.

(c) Press STORE, LIST, and EXECUTE. Check printout of program.

(d)  Press RUN.

(e) Check to see plotter draws “I AM A 9872 PLOTTER.”

d .  H P - I B  o p e r a t i o n a l  t e s t .

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l  shock .  P lo t te r  i s  equ ipped
with a three-conductor power cable which grounds plotter. Do not operate
plot ter  f rom an ac out let  that  does not have connected ground pin.

CAUTION

Be sure power is off before plugging ROM’s or
equipment. Damage to equipment wi l l  resul t .

HP- IB  In te r face  cab le  in to

(1 )  Check  tha t  compute r  power  i s  o f f . P lug  HP- IB  cab le  in to  I /O s lo t  in
back of computer.

(2 )  P lug  ROM in to  s lo t  in  f ron t  o f  computer .

(3)  Turn on computer. Verify lazy  "T"       is on computer.

NOTE

I f  lazy “T” does not appear,  remove HP-IB Interface and press RESET. I f  i t
s t i l l  does  no t  appear ,  re fe r  to  d i rec t /genera l  suppor t  ma in tenance .

(4)  Enter program l ine shown below.

(5) Press EXECUTE and verify that display shown above appears.
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(6 )  I f  d i sp lay  does  no t  re tu rn  a f te r  l i ne  i s  execu ted ,  p ress  RESET and
ro ta te  HP- IB  in te r face  se lec t  code  sw i tch  to  0 ,  then  back  to  7  ca re fu l l y  w i th  a
flat tip screwdriver.

( 7 )  R e p e a t  s t e p  ( 4 ) .

( 8 )  I f  d i s p l a y  d o e s  n o t  r e t u r n  o r  d i s p l a y  i s  i n c o r r e c t ,  c a r d  i s  d e f e c t i v e .
Refe r  un i t  to  d i rec t /genera l  suppor t  ma in tenance .

e . S e l f - t e s t .

NOTE

 P lo t te r  can  be  tes ted  us ing  p reprogrammed se l f - tes t  p rocedure  tha t  i s
con t ro l led  by  se l f - tes t  se lec to r  sw i tches  loca ted  on  PCA A2.  Fa i lu res
can usually be isolated to single PCA or even a group of components on
PCA.

 The  se l f - tes t  i s  con t ro l led  by  th ree  sw i tches  a t  the  rear  o f  the  ma in
PCA A2 . Switch S4-2 is used to select  the sel f - test .  The CONTINUE
swi tch  S3  (g reen)  i s  used  to  con t inue  the  tes t  a f te r  any  e r ro r  o r  ha l t .
The RESET switch S5 (red) sets the plot ter to the same state as a
power-up sequence.

 S e l f - t e s t  i n d i c a t i o n s  a r e  o b t a i n e d  f r o m  t h e  f o u r  l i g h t  e m i t t i n g  d i o d e s
(LEDs) beside the test  swi tches. These indicate the binary number of  the
f a i l e d  t e s t  s t e p . The steps are as fo l lows:

 L E D  c h e c k -  The  se l f - tes t  LEDs f lash  sequen t ia l l y .

ROM LSB - A2U56

ROM MSB - A2U55

RAM - A2U67, U66, U65, U64

I n t e r r u p t  1  - i n t e r r u p t  r e q u e s t  l o g i c ,  s u b r o u t i n e ,  a n d  s t a c k  p o i n t e r .

I n t e r r u p t  2  - in te r rup t  subrou t ine  and  re tu rn  to  norma l .

HP- IB  -  HP- IB  c i rcu i t s .

Front Panel - o p e r a t o r  i n t e r a c t i v e  t e s t  o f  t h e  f r o n t  p a n e l  s w i t c h e s .

Motor Vectors - o p e r a t o r  i n t e r a c t i v e  p l o t t i n g  t e s t .
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(1 )

(2 )

(3)

(4)

(5)

(6 )

(7 )

(8 )

(9 )

(10)

Remove power from the plotter.

Remove al l  inter face cables.

Open the  p lo t te r .

App ly  power  to  the  p lo t te r .

Set the SELF TEST switch S4-2 to the on position.

Press the RESET switch S5 pushbutton (red).

The  se l f - tes t  LEDs w i l l  f l ash  sequent ia l l y  as  a  lamp tes t .

Press the CONTINUE switch S3 pushbutton (green).

The  tes t  w i l l  run  to  the  end  o f  the  au tomat ic  tes ts  o r  to  a  fau l t
i n d i c a t i o n . To continue after any error, press the CONTINUE push-
button S3 (green).

The  se l f - tes t  LEDs w i l l  f l ash  in  un ison  when the  au tomat ic  tes ts  a re
comple te  o r  ind ica te  the  b inary  number  o f  the  fa i led  s tep  i f  one  i s
found .
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( 1 1 )  T o  p e r f o r m  t h e  f r o n t  p a n e l  i n t e r a c t i v e  t e s t s ,  a f t e r  c o m p l e t i n g  s e l f -
t e s t :

(a) Mute the X-motor at S1 on the main PCA A2, and move the plotter
a rm to  the  le f t  end  o f  the  p la ten  (neares t  pen  s ta l l  #1 ) .  Turn
S1 on.

(b )  Remove a l l  pens  f rom the  f ron t  pane l .

( c )  P ress  the  pen  se lec t  pushbu t ton  #8 .

(d) The sel f  f - test  LEDs wi l l  indicate 1011 and al l  f ront panel LEDs
wi l l  be  on  fo r  a  lamp tes t .

(e) Press CONTINUE (green). Al l  f ront panel indicators except ERROR
w i l l  b e  o f f .

( f )  P r e s s  t h e  f r o n t  p a n e l  s w i t c h e s  i n  t h e  o r d e r  g i v e n  o n  s e l f - t e s t
c h a r t .

(g )  As  each  sw i t ch  c loses , the ERROR LED will go off and the OUT OF
LIMIT LED wi l l  turn on momentar i ly.  Go to the next switch when
the ERROR LED comes on.

(h )  Upon comple t ion  o f  the  f ron t  pane l  tes t ,  the  se l f - tes t  LEDs w i l l
f l ash  sequen t ia l l y .

(12 )  To  per fo rm the  moto r  vec to r  tes ts ,  p roceed  as  fo l l ows :

(a) Press CONTINUE (S3).

(b )  P ress  pen  se lec t  pushbu t ton  #1 . The plot ter arm and pen holder
wi l l  begin a diagonal  move. A l l  s e l f - t e s t  L E D s  w i l l  b e  o f f .  A n
er ro r  i s  ind ica ted  by  fa i lu re  o f  the  p lo t te r  to  make  the  move .

(c)  Press and hold pen select  pushbutton #2 unt i l  the arm movement
s tops . Re lease  the  pushbut ton ,  and  the  p lo t te r  w i l l  beg in  the
second vector . Repeat wi th pen select  pushbuttons 3 through 6.
Each  bu t ton  in i t i a tes  a  new vec to r .

(d) Upon complet ion of the vector test ,  set the SELF TEST switch S4-2
to the off  posi t ion, and press the RESET switch S5 pushbutton
( r e d ) . T h e  p l o t t e r  w i l l  c o m p l e t e  a  p o w e r - u p  i n i t i a l i z a t i o n .

(e )  Turn  o f f  the  p lo t te r ,  remove  the  power  co rd ,  and  c lose  the  p lo t te r .
Secure the upper deck locking screws and replace the rear hood.
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4-15 .3 Operating  Procedures.

PROCEDURE

Loading Pen in Arm .

D i rec t  Pen  S to rage  .

Automatic Pen Storage

Loading Paper . . . .

.

.

.

.

Se t t ing  Sca l ing  Po in ts

Plotting . . . . . . .

Chart Editing . . . . .

Digitizing . . . . . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

PARAGRAPH

. a

. b

. c

. d

. e

. f

. 9

. h

a. Loading pen in arm.

(1 )  Se lec t  co lo r  pen  des i red  f rom accessory  con ta ine r .

(2) Remove cap from pen.

(3 )  As  shown in  i l l us t ra t ion ,  gen t l y  push  pen  in to  pen  ho lder  so  tha t  th i ck
r ing  a round  midd le  o f  pen  f i t s  in to  s lo t  i n  pen  a rm.
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b .  D i r e c t  p e n  s t o r a g e .

( 1 )  T u r n  o f f  p l o t t e r .

(2 )  Se lec t  pen  co lo r  to  be  p laced  in  s ta l l  1  and  remove  cap .

WARNING

To avo id  poss ib le  in ju ry  to  f i ngers ,  a lways
s to r ing  pens .

t u r n  p l o t t e r  o f f  w h e n  d i r e c t l y

(3 )  P lace  pen  t ip  in to  round  boo t  a t  base  o f  s ta l l .

(4 )  P ress  pen  down and  in  gen t l y  un t i l  ho lde r  snaps  in  p lace .

(5)  Check that  pen color  shows through hole in f ront  panel  above pen.

(6 )  Repea t  th i s  p rocedure  fo r  rema in ing  pens .

NOTE

Pens may be removed from stal ls by moving metal  lever to r ight of  pen
with one hand, grasping pen between thumb and index f inger of  other hand,
and pul l ing out and up.

(7)  Turn LINE power swi tch on.
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c . Automatic pen storage.

(1 )  Se lec t  co lo r  pen  des i red  fo r  s ta l l  1  and  load  in  pen  ho lder  a rm.

(2) Press ENTER fol lowed by pen stal l  but ton 1.

(3) Repeat Procedure for  remaining seven pens, changing to appropr iate pen
s ta l l  bu t ton  each  t ime.

After depressing pen stall button, pen holder should place pen in the
designated stal l  and return to i ts or ig inal  posi t ion for  loading of  next
pen.

d .  Load ing  paper .

( 1 )  C h e c k  t h a t  p l o t t e r  i s  o n .

(2) Press CHART LOAD switch.

NOTE

NOTE

This releases electrostat ic holding mechanism. Pen should move to upper
r i g h t  c o r n e r  o f  p l a t e n .

o t h e r

paper

(3) Raise paper stop by pressing down on upper port ion wi th screwdriver or
p o i n t e d  o b j e c t .

(4 )  Pos i t i on  paper  square ly  aga ins t  r i dge  a t  bo t tom o f  p la ten  and  aga ins t
s top  on  le f t  s ide .
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paper
(5) Press down on lower left corner of paper with left hand, and smooth

by running back of  other hand toward upper r ight  corner.

NOTE

Paper is smoothed wi th back of  hand so skin oi ls  wi l l  not  be deposi ted.

(6) Press CHART HOLD switch.

NOTE

Lamp in CHART LOAD switch should go off.

(7)  Smooth paper again wi th back of  hand.

e . S e t t i n g  s c a l i n g  p o i n t s .

NOTE

Scal ing points P1 and P2 are used to establ ish scaled area for  p lot .
W h e n  p l o t t e r  i s  i n i t i a l i z e d ,  i t  s e t s  P 1  i n  l o w e r  l e f t  c o r n e r  a n d  P 2  i n
upper  r i gh t  co rner .
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I n i t i a l  v a l u e s  o f  P 1

P1 =

P2 =

NOTE

and P2 in  p lo t te r  un i t s  a re :

520, 380 (X, Y)

15720, 10380 (X, Y)

The  fo l l ow ing  p rocedure  i s  used  to  re loca te  e i the r  o r  bo th  o f  these  po in ts  in  o rder
to  expand  o r  nar row f ie ld  o f  p lo t :

( 1 )  I n i t i a l i z e  p l o t t e r : Press LINE power switch on, then press ENTER and
CHART HOLD buttons.

(2 )  Us ing  pen  con t ro l s  on  f ron t  pane l ,  move pen to desired locat ion for P1
or P2.

(3) When pen reaches locat ion,  set  point  by pressing ENTER fol lowed by
pressing ei ther P1 or P2, depending on which point  is  to be located.

NOTE

P1 and  P2 do  no t  have  to  be  se t  so  tha t  they  a re  s t i l l  i n  in i t i a l
r e l a t i o n s h i p . A s  s h o w n  i n  i l l u s t r a t i o n ,  t h e y  c a n  a l s o  b e  s e t  i n  l o w e r
r i g h t / u p p e r  l e f t  r e l a t i o n s h i p .
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( 4 )  R e p e a t ,  i f  n e c e s s a r y ,  f o r  s e c o n d  p o i n t .

(5) Conf i rmat ion of  new P1 and P2 locat ions may be accompl ished by pressing
P1 and P2 buttons to note new posi t ions of  pen locat ions.

f .  P l o t t i n g .

( 1 )  C o n n e c t  p l o t t e r  t o  c o n t r o l l i n g  c o m p u t e r .

( 2 )  I n i t i a l i z e  c o m p u t e r .

CAUTION

Be sure  power  to  p lo t te r  i s  o f f  be fo re  inser t ing  ROM’s  o r  in te r face
cab le . Damage to equipment wi l l  resul t .
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NOTE

String advanced ROM and extended I/O ROM are permanently installed on the
HP9825B. Before plot ter can be programmed to operate,  programming
language of  computer must be thoroughly understood.

(3 )  Check  to  see  tha t  a l l  sw i t ches  on  p lo t te r  rea r  pane l  a re  se t  co r rec t l y
and select  code switch on inter face.

(4) Load paper and pens to be used.

(5 )  De te rmine  what  p lo t te r  i s  to  d raw. Construct program to accompl ish
this,  using language of computer and plot ter programming language statements l is ted
in Table 4-20. I f  p lot  program is on prerecorded tape, load tape in computer and
press RUN.

(6 )  Excep t  when d ig i t i z ing ,  p rogram shou ld  con ta in  a  s ta tement  o r  s ta tements
tha t  accompl i sh  the  fo l low ing :

( a )  C l e a r  p l o t t e r .

(b )  Se t  dec ima l  p lace  fo rmat  fo r  any  numbers  ( f l oa t ing  f i xed  to
t w o  s i g n i f i c a n t  d i g i t s ,  e t c . ) .

( c )  E s t a b l i s h  c h a r a c t e r  t y p e  ( s e t )  f o r  a n y  l e t t e r i n g .

(d )  Se t  sca le  to  wh ich  p lo t  w i l l  be  d rawn.

(e )  Se lec t  p roper  co lo r  pen .

( f )  T e l l  w h a t  t y p e  o r  t y p e s  o f  l i n e s  w i l l  b e  u s e d  f o r  c o n s t r u c t i o n .

(g )  Draw and  labe l  X -  and  Y-axes ,  i f  app l i cab le .
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P I o t t e r
command

Decimal

( h )

( i )

( j )

( k )

( l )

Descr ibe  p lo t  i t se l f  and  where  i t  i s  to  be  d rawn.

Te l l  wha t  and  where  to  labe l  and  what  labe l  i s  to  s ta te  ( inc lud ing
symbols) .

G ive  any  spec ia l  d i rec t ions ,  i f  needed .

Ins t ruc t ions  to  change  any  o f  the  above  s ta tements ,  i f  des i red ,  and
loop back to some point  in program or cont inue.

Statement to END program.

NOTE

can be c leared by insert ing a pclr  or wrt  705  " IN"
in  program.

place format is set  using format commands of  computer language.

Character set  is  control led using lbl, csiz, and wrt  705  " ‘CS”,  "CAN",
“SS”, “SA", “SL”, “SM", or "UC" s ta tements .

Scale and plot t ing area are set  using scl a n d  l ine s t a t e m e n t s .

Pen color is  selected wi th "pen #“ s t a t e m e n t .

L ine  type ,  such  as  so l id ,  dash ,  e tc . ,  i s  se t  w i th  a  l i n e  s t a t e m e n t .

X- and Y-axes are drawn, t ied and labeled using xax, yax, and  w r t
705 “TL” s ta tements .

P lo t  on  d raw ing  i s  de f ined  us ing
s ta tements .

Label ing is accompl ished through
l b l  s t a t e m e n t s .

pl t ,  o fs ,  ip l t ,  a n d  c p l t

wrt 705 ‘SM", csiz, ptyp, a n d

Spec ia l  i ns t ruc t ions  norma l l y  invo lve  d i rec t ions  to  pen ,  such  as  to  ra i se
i t s  po in t  on  paper . Spec ia l  i ns t ruc t ions  invo lve  pen and  w r t  7 0 5 ,
“AP”, “PD”, “VS”, "VAN", or "VN” commands.

Changes can be made to above statements in programram by repeating statement
with new parameters. Program cont inuat ion or looping is performed using
statements f rom programming language of  control ler .

( 7 )  A f t e r  p r o g r a m  i s  w r i t t e n , input each l ine of  program and any data by
keying in complete statement and then pressing STORE.

(8) When ent i re program is entered, press LIST and EXECUTE to receive tape
to  ve r i f y  tha t  co r rec t  p rogram is  en te red .  P ress  RUN to  execu te  p rogram.
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NOTE

Cer ta in  p rograming  p rac t i ces  w i l l  assure  more  e f fec t i ve  use  o f  p lo t te r .
Among these are:

•  Se lec t  pen  be fo re  f i r s t  p lo t  command to  assure  p lo t  i s  ac tua l l y
recorded on paper.

•  L i f t  pen  be fo re  chang ing  co lo rs  to  avo id  a  do t  o f  new co lo r  a t
t e r m i n a t i o n  o f  l a s t  v e c t o r .

•  Store pens at  complet ion of  p lot  so pens do not dry out.

•  When using A4 or 8.5 in.  (21.59 cm) X 11 in.  (27.94 cm) paper,  reset P1
and P2 manual ly or  programmatical ly  to points inside paper area. D e f a u l t
P2  w i l l  sca le  p lo t  beyond l im i ts  o f  8 .5  in .  (21 .59  cm)  X  11  in .  (27 .94  cm)
paper.

g. Map/chart editing.

(1) Initialize plotter.

(2 )  Load  map/char t  to  be  ed i ted .

( 3 )  L o a d  p e n s  o f  d e s i r e d  c o l o r s  i n  t h e i r  s t a l l s .

(4 )  S t ra igh t  l i nes  can  be  added  by  mov ing  pen  w i th  pen  con t ro ls  to  s ta r t
p o i n t . Press PEN DOWN and move pen in direct ion desired with controls unt i l  l ine
length desired is drawn.

(5) To add curved lines or labels, cons t ruc t  p rogram to  d raw des i red  f i gu re
or label .

NOTE

Be sure  to  se t  l im i ts  o f  p lo t te r  to  tha t  o f  map/char t  be ing  ed i ted ,  and
ins t ruc t  p lo t te r  exac t l y  where  change  o r  add i t i on  i s  to  be  made.

h .  D i g i t i z i n g .

(1 )  Connec t  p lo t te r  to  compute r  v ia  in te r face .

NOTE

Spec ia l  s igh t  pen  a l lows  pen  to  be  p laced  p rec ise ly  over  ta rge t  po in t .
Placement is  done by looking through sight  pen from above.

(2) Initialize plotter. Load digitizing sight pen.
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(3 )  P lace  map,  char t ,  p lo t ,  o r  d raw ing  w i th  po in ts  to  be  d ig i t i zed  on
p lo t te r ,  and  make  no te  o f  sca le  to  wh ich  i t  i s  d rawn.

( 4 )  D e t e r m i n e  h o w  m a n y  p o i n t s  a r e  t o  b e  d i g i t i z e d .  W r i t e  s m a l l  p r o g r a m  f o r
d i g i t i z i n g  t h i s  n u m b e r  o f  p o i n t s . D ig i t i z ing  p rogram shou ld  con ta in  s ta tements  tha t
accompl i sh  the  fo l low ing :

( a )  C l e a r  p l o t t e r .

(b )  Se t  dec ima l  p lace  fo rmat  fo r  numbers  to  be  t rans fe r red .

( c )  S e t  p l o t t e r  s c a l e  t o  t h a t  i d e n t i c a l  t o  i t e m  b e i n g  d i g i t i z e d .

(d) Statement to end progam.

NOTE

•  Plot ter  can be cleared with a pclr  or wrt  705  " IN"  s t a t e m e n t .

• Decimal place format is set using format commands of computer language.

•  Sca le  and  d ig i t i z ing  a re  se t  w i th  scl  a n d  I im s t a t e m e n t s .

•  D ig i t i z ing  i s  accompl i shed  w i th  dig s t a t e m e n t s . Loop ing  i s  d i rec ted
using computer language.

(5) Load blank scratch tape in computer and press PRINT ALL and program
modes.
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(6) Type in each  line of program. Af te r  each  i s  t yped  in to  d isp lay ,  p ress
STORE to enter line into computer’s memory.

(7) When program is entered, press LIST and EXECUTE to obtain a program
tape.

( 8 )  U s i n g  f r o n t  p a n e l  c o n t r o l s ,  m o v e  s i g h t  p e n  t o  f i r s t  p o i n t  t o  b e  d i g i -
t i z e d . Press ENTER key on plot ter  f ront  panel . R e p e a t  u n t i l  a l l  p o i n t s  a r e  d i g i -
t i z e d  ( t r a n s f e r r e d ) . Computer ’s pr inter should pr int  X- and Y-coordinates of  each
p o i n t  d i g i t i z e d  i n  u n i t s  o f  s c a l e  s e t .

(9 )  Record  p rogram in to  des igna ted  f i l e  on  b lank  tape .

(10) Press LOAD (appropr iate f i le number) and EXECUTE to load program into
computer’s memory.

4-181



TM 5-6675-320-14

Table 4-20. PLOTTER PROGRAMMING LANGUAGE

NOTE

In  genera l ,  fo rmat  o f  any  p lo t te r  p rogramming  s ta tement  w i l l  be  as  fo l lows :

p l t X COORDINATE y COORDINATE
PEN CONTROL

PROGRAM MANDATORY OPTIONAL
COMMAND INPUT INPUT

STATEMENT PARAMETERS PARAMETERS

Bracke ts  a re  no t  en te red  as  par t  o f  p rogram.  They  on ly  ind ica te  wh ich ,
i f  any ,  parameters  in  a  s ta tement  a re  op t iona l . Be fore  a t tempt ing  to
wr i te  p lo t te r  p rogram,  you  shou ld  be  thorough ly  fami l i a r  w i th  p rogramming
language for  computer.

S ta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

scl SCALE.  Spec i f ies  sca le  un i t s  p lo t  w i l l  be  d rawn in  and  loca tes
o r i g i n  ( c e n t e r  p o i n t  0 , 0 )  f o r  p l o t .

Syntax:

s c l  [ X  P 1, X  P 2, Y  P 1, Y  P 2]

NOTE

When p lo t te r  i s  in i t i a l i zed ,  two  sca l ing  po in ts ,  P1  and  P2,  a re  au tomat i -
ca l l y  es tab l i shed  in  lower  le f t  and  upper  r igh t  co rners  o f  p lo t  a rea .
These  a re  l im i t i ng  re fe rence  po in ts  used  to  de f ine  ac tua l  phys ica l  a rea
i n  w h i c h  p l o t  w i l l  f i t .

Scale statement parameters set scale
fo r  d i s tance  be tween  sca l ing  po in ts
P1 and P2. Parameter entr ies must
be numeric. Each  sca l ing  po in t  i s
assigned an X- and Y-coordinate.
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

scl - Cont

Plo t te r  then  au tomat ica l l y  d iv ides  a rea  be tween these  po in ts
along each axis into uni ts of  length equal to distance between
p o i n t s .

Input of  program statement

scl  -10 ,  10 ,  -8 ,  8

w i l l  s e t  s c a l i n g  p o i n t s  a s  s h o w n  i n  t h e  i l l u s t r a t i o n .
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

scl - Cont

I f  sca l ing  po in t  P1  i s  ass igned  nega t i ve  ( - )  coord ina tes  and
P2 i s  ass igned  pos i t i ve  coord ina tes ,  o r ig in  i s  au tomat i ca l l y
se t  a t  cen te r  o f  p lo t  a rea . I f  bo th  se ts  o f  coord ina tes  fo r
p o i n t s  a r e  p o s i t i v e ,  o r i g i n  w i l l  b e  o f f  p a p e r  i n  l o w e r  l e f t
c o r n e r  a s  s h o w n  i n  i l l u s t r a t i o n . For two negat ive sets of
c o o r d i n a t e s ,  o r i g i n  i s  o f f  p a p e r  i n  u p p e r  r i g h t  c o r n e r .

S c a l e  i s  a u t o m a t i c a l l y  s e t  w h e n  p l o t t e r  i s  i n i t i a l i z e d  o r  S Cl
s t a t e m e n t  w i t h o u t  p a r a m e t e r s  i s  i n p u t .  O r i g i n  i s

into units 1 cm in length.and platen

Coord ina tes  o f

is divided

P1 and P2 i n  i n t e r n a l  u n i t s  o f  p l o t t e r

a n d  P 2  ( 1 5 7 2 0 ,  1 0 3 8 0 )

set at P1

a r e :
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

p c l r PLOTTER CLEAR. Sends al l  previous parameters sent in
p rogramming  s ta tement  to  the i r  de fau l t  va lues ,  w i th  the  fo l low ing
excep t ions :

scl and psc paramete rs

P1 and P2 remain unchanged.

Pen does not move but point raises.

Syntax:

pclr (No Parameters)

NOTE

P l o t t e r  d e f a u l t  c o n d i t i o n s  a r e  l i s t e d  i n  t h i s  t a b l e .

X- AND Y-AXES. Draws X- or Y-axis wi th or wi thout t ic marks or
l a b e l s .

Syntax:

x a x  X - o f f  s e t ,  t i c  i n t e r v a l ,  s t a r t  p o i n t ,  e n d  p o i n t ,
number  t i cs / labe l

y a x  Y - o f f s e t ,  t i c  i n t e r v a l ,  s t a r t  p o i n t ,  e n d  p o i n t ,

xax/yax

number  t i cs / labe l

X-Off set parameter specifies X-coordinate at which
c ross  X-ax i s .

Y-Offset parameter specifies Y-coordinate at which
c ross  Y-ax i s .

T ic  in te rva l  pa ramete r  spec i f i es  whe ther  o r  no t
to  be  d rawn a long  ax is .  I f  t i c  marks  a re  to  be

 Y - a x i s  w i l l

 X - a x i s  w i l l

t ic marks are
drawn, para-

mete r  va lue  spec i f i es  spac ing ,  in  un i t s  o f  sca le  s ta tement ,
be tween  t i cs . V a l u e  o f  0  r e s u l t s  i n  n o  t i c  m a r k s .  I f  p a r a -
meter is not speci f ied, t ic mark is drawn at each end of  axis
o n l y .

S ign  o f  t i c  in te rva l  can  resu l t  i n  e i the r  norma l  t i c  marks
be ing  d rawn o r  t i c  mark  d rawn on ly  a t  s ta r t i ng  po in t  o f  ax is .
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

xax/yax - Cont Star t  po in t  and  end  po in t  parameters  spec i f y  loca t ion  o f
endpo in ts  o f  ax is . I f  e n d  p o i n t  i s  n o t  s p e c i f i e d ,  a x i s  i s
d rawn to  P2  coord ina te  ( i .e . ,  X P2 fo r  X-ax is  and  Y P2 fo r  Y-
a x i s ) . I f  bo th  s ta r t  po in t  and  end  po in t  parameters  a re  no t
speci f ied,  axis is drawn from P1 coordinate value to P2 coor-
d ina te  va lue ,  as  spec i f i ed  by  cu r ren t  sca le  s ta tement  ( i .e . ,
XP1 t o  XP 2 f o r  X - a x i s  a n d  YP 1  t o  YP 2  f o r  Y - a x i s ) .

The fo l low ing  re la t ionsh ip  ex is ts  be tween s ta r t  po in t  and  end
po in t  pa rameters  and  s ign  o f  t i c  i n te rva l  pa rameter .

P o s i t i v e  t i c  i n t e r v a l  r e s u l t s  i n :

Norma l  t i c  spac ing  i f  s ta r t  po in t  i s  less  than  end  po in t .

T ic  mark  d rawn on ly  a t  s ta r t  po in t  i f  s ta r t  po in t
than end point .

N e g a t i v e  t i c  i n t e r v a l  r e s u l t s  i n :

N o r m a l  t i c  s p a c i n g  i f  s t a r t  p o i n t  i s  g r e a t e r  t h a n

T ic  mark  d rawn on ly  a t  s ta r t  po in t  i f  s ta r t  po in t
than end point .

i s  g r e a t e r

end point .

i s  l e s s

Number t ics/ label  parameter determines whether or not t ic  marks
on  ax is  w i l l  be  labe led . Specify ing ei ther 0 or no parameter
r e s u l t s  i n  n o  l a b e l s . I f  l abe ls  a re  des i red ,  pa ramete r  spec i -
f i es  number  o f  t i c  marks  be tween labe ls .  Nega t i ve  paramete r
w i l l  r e s u l t  i n  o n l y  l a b e l s  b e i n g  l e t t e r e d  w i t h o u t  a x i s  o r  t i c
marks being drawn. Labe ls  w i l l  be  le t te red  on  an  ax is  on ly  i f
non-zero  t i c  pa ramete r  i s  spec i f i ed .

A l l  l a b e l s  a r e  l e t t e r e d  a c c o r d i n g  t o  c u r r e n t  c h a r a c t e r  s i z e
(cs iz )  s ta tement  and  in  cu r ren t  number  fo rmat  ( f i xed  o r  f l oa t
s ta tement ) .
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

xax/yax - Cont Example:

s c l  -10 ,  10 ,  -8 ,  8

fxd 0

xax  0, 1, -10 ,  10 ,  2

fxd 1

yax 0 , -.5, -8, 8, 1

Above program resul ts in X- and Y-axes being drawn, crossing
a t  c e n t e r . X-axis goes from -10 to 10 with t ic marks at  every
one uni t  and labeled every two uni ts: - 1 0 ,  - 8 ,  - 6 ,  e t c .

Y-ax is  ranges  f rom -8 .0  to  +8 .0  w i th  t i c  marks  every  ha l f -
u n i t . E v e r y  t i c  i s  l a b e l e d .

pen

pen #

PEN. Raises pen without moving i t  to a new locat ion.

Syntax:

pen (No Parameters)

PEN NUMBER. Al lows select ion of  desired pen colors v ia program.

Syn tax :

pen # (Pen  f ron t  pane l  s ta l l  number )

W h e n  pen # statement is executed, pen arm raises pen it is
cu r ren t l y  ho ld ing  ( i f  any )  and  re tu rns  i t  to  empty  pen  s to rage
p o s i t i o n . I f  a  va l id  pen  pos i t i on  number  i s  spec i f i ed  (1 -8 ) ,
pen  in  tha t  pos i t i on  i s  taken  and  pen  a rm re tu rns  to  i t s  las t
loca t ion  on  p la ten .

Parameter value of  0 or no parameter directs pen arm to return
pen  i t  i s  cu r ren t l y  us ing  to  empty  s to rage  pos i t i on  w i thou t
taking new pen.

I f  spec i f ied  pen  pos i t ion  i s  empty  o r  i f  a l l  o f  pen  pos i t ions
are fu l l  and there is pen in arm, then no operat ion occurs.

4-187



TM 5-6675-320-14

Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

p l t PLOT. Draws l ine by moving pen to point  or points speci f ied
by X- and Y-coordinate parameters in statement.

Syntax:

plt XC o o r d i n a t e ’ Y C o o r d i n a t e  ’  [ P e n  C o n t r o l ]

Optional  pen control  causes pen to raise or lower before or
a f te r  mov ing .

I f  p o i n t  s p e c i f i e d  b y  p l o t  s t a t e m e n t  l i e s  o f f  p l a t e n  s u r -
face ,  l i ne  i s  d rawn to  p la ten  l im i t  and  then  pen  i s  ra ised .
Pen  rema ins  ra ised  un t i l  po in t  on  p la ten  i s  spec i f i ed .

Opt ional  pen control  parameter can be any integer in range
- 32768 thru 32767.

Odd,  pos i t i ve  in teger  =  Pen  l i f t s  be fo re  mov ing .

Odd,  nega t i ve  in teger  =  Pen l i f t s  a f te r  mov ing .

Even, posi t ive integer = Pen lowers before moving.

Even, negat ive integer = Pen lowers af ter  moving.

0 = No change.

No Parameters = Pen remains in i ts present posi t ion, moves
to  po in t  spec i f i ed ,  and  lowers  o r  rema ins
down.

I f  p o i n t  l i e s  o f f  p l a t e n  b u t  i s  w i t h i n  “ n e a r b y ”  a r e a  ( a s
shown), OUT OF LIMIT lamp will turn on. I f  p o i n t  l i e s  i n
“ faraway” area, OUT OF LIMIT lamp wi l l  b l ink.
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

p l t - Cont

Fol lowing example program plots values of  funct ion Y = X2.
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

ofs O F F S E T .  M o v e s  o r i g i n  ( p o i n t  0 , 0 )  o f  p l o t  f r o m  i t s  p r e s e n t  l o c a -
t ion  to  new pos i t i on  spec i f i ed  by  X-  and  Y- inc rement  va lues  in
s ta tement .

Syntax:

o f s  XI n c r e m e n t ’ YI nc rement

X- Inc rement  spec i f i es  number  o f  ho r i zon ta l  sca le  s ta tement
un i t s  tha t  o r ig in  i s  to  be  moved.

Y- Inc rement  spec i f i es  number  o f  ve r t i ca l  sca le  s ta tement  un i t s
tha t  o r ig in  i s  to  be  moved.

S igns  o f  i nc rement  parameters  spec i f y  d i rec t ion  tha t  o r ig in
moves, as fo l lows:

Pos i t i ve  paramete r  moves  o r ig in  in  pos i t i ve  d i rec t ion  as  de-
f ined  by  cu r ren t  sca le  s ta tement .

i p l t

Negat ive parameter moves or ig in in negat ive direct ion as de-
f ined  by  cu r ren t  sca le  s ta tement .

INCREMENTAL PLOT. Moves pen from its current location to new
loca t ion  spec i f i ed  by  X-  and  Y-paramete rs .

Syntax:

i p l t  XI n c r e m e n t '  Y I n c r e m e n t  ‘ [Pen  Cont ro l ]

X-Increment parameter speci f ies number of  scale statement
un i t s  tha t  pen  i s  to  move  hor i zon ta l l y .

Y-Increment parameter speci f ies numbers of  scale statement
u n i t s  t h a t  p e n  i s  t o  m o v e  v e r t i c a l l y .

S igns  o f  i nc rement  parameters  de te rmine  re la t i ve  d i rec t ion
that pen moves, as fo l lows:

Pos i t i ve  va lue  moves  pen  in  pos i t i ve  d i rec t ion  as  de f ined  by
cur ren t  sca le  s ta tement .

Negat ive value moves pen in negat ive direct ion.
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

iplt - Cont Optional  pen control  parameter is  same as that  used with plot
s ta tement .

Odd,  pos i t i ve  in teger  = Pen l i f t s  be fo re  mov ing .

Odd,  nega t i ve  in teger  =  Pen l i f t s  a f te r  mov ing .

Even ,  pos i t i ve

Even, negative

0 = No change.

in teger  = Pen lowers before moving.

integer = Pen lowers af ter  moving.

No parameters = Pen remains in i ts present posi t ion, moves to
point  speci f ied,  and lowers or remains down.

I f  i p l t  s t a t e m e n t  s p e c i f i e s  p o i n t  o f f  p l a t e n ,  p e n  d r a w s
l i n e  t o  l i m i t  o f  p l a t e n  a n d  s t o p s .  I f  p o i n t  l i e s  o f f
platen in “nearby” area (shown next), OUT OF LIMIT lamp turns
on. P l o t t e r  r e c o g n i z e s  i p l t  s t a t e m e n t s  i n  t h i s  a r e a .  I f
p o i n t  s p e c i f i e d  l i e s  i n “faraway” area, OUT OF LIMIT lamp
f lashes  and  p lo t te r  does  no t  recogn ize  ip l t  s ta tements .
Regu la r  p lo t  (p i t )  s ta tement  mus t  be  used  to  spec i f y  po in t
tha t  i s  e i the r  on  p la ten  o r  in  nearby  a rea  be fo re  any  fu r the r
ip l t  s ta tements  a re  recogn ized  by  p lo t te r .
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

l i n e LINE TYPE. Spec i f ies  t ype  o f  l i ne  p lo t te r  i s  to  use  when
i m p l e m e n t i n g  pit, Iplt, xax, and  yax  s t a t e m e n t s .

Syntax:

l i n e  [ p a t t e r n  n o .  [ ,  p a t t e r n  l e n g t h ] ]

S e e  i l l u s t r a t i o n  b e l o w  f o r  l i n e  p a t t e r n s  a v a i l a b l e  a n d  t h e i r
code numbers.

T h e  l i n e  t y p e  “ l i n e ”  s t a t e m e n t  s p e c i f i e s  t h e  t y p e  o f  l i n e  t h a t
wi l l  be used with pit,  iplt ,  xax a n d  y a x  s t a t e m e n t s .

Syntax:

l i n e  [ p a t t e r n  n o .  [ ,  p a t t e r n  l e n g t h ] ]

Shown below are the l ine patterns and their  pat tern numbers.

Shaded port ion of  each of l ine pattern above is one complete
segment of  pattern.

Opt iona l  pa t te rn  leng th  parameter  spec i f ies  leng th  o f  one
complete segment of  pat tern and is expressed as percentage of
d iagona l  d is tance  be tween sca l ing  po in ts  P1  and  P2 .  I f
pa t te rn  leng th  parameter  i s  no t  spec i f ied ,  a  leng th  o f  4  per -
cen t  i s  used . Range of pattern length parameter is f rom 0
thru 127.9994999.
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l i m LIMIT .  Res t r i c ts  p rogrammed pen  mot ion  to  spec i f i c  rec tangu la r
a rea  on  p la ten  w i th in  a rea  de f ined  by  sca l ing  po in ts . Can be used
to  emphas ize  spec i f i c  por t ion  o f  l a rger  p lo t .

Syntax:

l i m  [ XL o w e r  L e f t '  X U p p e r  R i g h t ’ YLower  Le f t ’  YU p p e r  R i g h t]

Four  parameters  spec i f y ,  i n  cu r ren t  sca le  s ta tement  un i t s ,  X -
and  Y-coord ina tes  o f  l ower  le f t  and  upper  r igh t  co rners  o f  a
window area, as shown below.

l b l

I f  l im i t  s ta tement  i s  no t  execu ted  o r
out parameters is executed, window is
m e c h a n i c a l  l i m i t s  o f  p l o t t e r .

LABEL . A l lows  you  to  le t te r  charac te rs ,
s t r i n g  v a r i a b l e s .

Syntax:

i f  l i m i t  s t a t e m e n t  w i t h -
a u t o m a t i c a l l y  s e t  a t

expressions and test or

lbl A n y  c o m b i n a t i o n  o f  “ t e x t ” ,  e x p r e s s i o n s  o r  s t r i n g
v a r i a b l e s .

Example of  text  statement:

lbl  "9872C Plotter"

Example of  expression label :

lbl X, X+1, X+2
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l b l - Cont Value  ass igned  to  X  w i l l  be  le t te red  in  cu r ren t  number  fo rmat
( f i x e d  o r  f l o a t ) . Value resul t ing from expression X+1 is
le t te red  nex t ,  fo l l owed by  va lue  resu l t i ng  f rom express ion
X+2. D ig i t s  i n  these  express ions  a re  le t te red  as  s t r i ng  o f
charac te rs . This requires you to add any spaces needed to f i t
numbers  in to  con tex t  o f  i tem be ing  le t te red .

For  example ,  the  fo l low ing  s ta tement  le t te rs  same express ions
as example above, with four spaces between each value.

lbl X, “ “, X+1, “ “, X+2, “ “

The fo l low ing  example  le t te rs  charac te rs  con ta ined  in  s t r ing
var iab le  A$ . (S t r ing  va r iab le  ROM is  requ i red . )

lbl A$

Before using label  statement,  pen should be moved to locat ion
where  labe l ing  i s  to  beg in  by  us ing  one  o f  p lo t  s ta tements
(cp l t ,  ip l t ,  or  p l t )  o r  b y  u s i n g  f o u r  d i r e c t i o n  c o n t r o l s  o n
p l o t t e r  f r o n t  p a n e l . Th is  po in t  w i l l  become lower  le f t  co rner
o f  f i r s t  c h a r a c t e r . A f t e r  l e t t e r i n g  c h a r a c t e r ,  p e n  s t o p s  a t
lower  le f t  co rner  o f  nex t  charac te r  space .

c s i z CHARACTER SIZE. Specifies size and shape of characters and
symbo ls  and  d i rec t ion  they  a re  to  be  le t te red .

Syntax:

c s i z  [ h e i g h t  [ ,  a s p e c t  r a t i o  [ ,  p a p e r  r a t i o  [ ,  a n g l e  o f
r o t a t i o n ] ] ] ]

S ta tement  can  spec i f y  up  to  four  parameters .  I f  any  o f  para -
meters  a re  omi t ted ,  spec i f i c  de fau l t  va lue  fo r  parameter  i s
assumed. Note that when parameter is omit ted, parameter
l i s ted  immed ia te ly  to  i t s  r igh t  mus t  be  omi t ted  as  we l l .

Here  i s  desc r ip t ion  o f  each  o f  fou r  pa ramete rs :

He igh t  pa ramete r  spec i f i es  he igh t  o f  charac te rs  as  percen t  o f
scale height def ined by scal ing points P1 and P2. Must be
within range of  0 thru 127.9994999.
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csiz - Cont Aspec t  ra t io  parameter  spec i f i es  ra t io  o f  he igh t  o f  charac te r
t o  i t s  w i d t h . For  example ,  an  aspec t  ra t io  o f  2  spec i f i es
charac te rs  tha t  a re  tw ice  as  h igh  as  they  a re  w ide .  An  aspec t
ra t io  o f  1  spec i f i es  square  charac te rs .

Paper  ra t io  parameter  spec i f i es  ra t io  o f  he igh t  o f  sca l ing
a r e a  t o  i t s  w i d t h . Sca l ing  a rea  i s  de f ined  by  sca l ing  po in ts
P1 and P2. For example, 10 in.  (25.4 cm) high X 15 in.  (38.1
cm) wide scal ing area has paper rat io of  10:15 or 2:3.

Ang le  o f  ro ta t ion  paramete r  spec i f i es  d i rec t ion  in  wh ich  char -
ac te rs  a re  p r in ted . Direct ion is  expressed as angle (measured
le f t )  be tween l i ne  o f  p r in t  and  X-ax is ,  as  shown be low.

Parameter is  expressed in current  angular  uni ts (degrees,
rad ians ,  o r  g rads ) .

De fau l t  va lues  fo r  fou r  pa ramete rs  a re  as  fo l l ows :

He igh t 1.5%

A s p e c t  r a t i o 2

Paper  ra t io 1

A n g l e  o f  r o t a t i o n  0

Execu t ing  csiz s ta tement  w i thou t  parameters  se ts  de fau l t
va lues . These  va lues  a re  a lso  se t  when  p lo t te r  i s  i n i t i a l i zed
or  c lea red  ( p c l r ) .

The fo l l ow ing  examp le  p rogram uses  csiz instruct ion ( l ine 3)
to  spec i f y  charac te r  d imens ions  and  shape  and  ro ta te  le t te r ing
d i r e c t i o n  t h r o u g h  e n t i r e  c i r c l e  i n  1 0 - d e g r e e  i n t e r v a l s .  P l o t
s ta tement  ( l i ne  2 )  cen te rs  pen  fo r  each  p r in t ing  sequence .
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csiz - Cont L ines  4  and  5  add  ex t ra  spaces  ( i f  needed)  to  r igh t  j us t i f y
values that precede “DEGREES.” This example assumes that
sca l ing  a rea  i s  se t  fo r  8  in .  (20 .32  cm)  h igh  X  10  in .
(25.4 cm) wide paper.
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csiz - Cont In  d iagram,  you  can  see  re la t i ve  pos i t i on  o f  charac te r ,  i n
th i s  case  M,  w i th in  charac te r  space  f i e ld .  Charac te r  space
f ie ld  i s  se t  ind i rec t l y  by  c s i z  s t a t e m e n t ,  s i n c e  c h a r a c t e r
space  he igh t  i s  tw ice  the  charac te r ’ s  he igh t  and  charac te r
space  w id th  i s  1 -1 /2  t imes  the  charac te r ’ s  w id th .  Spaces
above and below character become spacing between lines and
charac te rs .

When you speci fy height  of  character in csiz s t a t e m e n t ,  y o u
shou ld  spec i f y  charac te r  he igh t  and  no t  he igh t  o f  charac te r
s p a c e  f i e l d .

c p l t CHARACTER PLOT. Moves pen a specified number of character space
f i e l d s .

Syntax:

cplt Number of  character space widths,  number of  character
space heights

I f  no parameters are speci f ied,  cplt s t a t e m e n t  p e r f o r m s  c a r -
r iage return and l ine feed operat ion by moving one character
space height  down and returning to margin def ined by last
po in t  tha t  pen  was  sen t  to  by  e i ther  p lo t  s ta tement ,  i p l t
s t a t e m e n t ,  o r  t h e  p l o t t e r  f r o n t  p a n e l  c o n t r o l s . If c s i z
s ta tement  i s  execu ted  a f te r  pen  i s  pos i t i oned  by  p lo t ,  i p l t ,
o r  f r o n t  p a n e l  c o n t r o l s , location of pen when csiz s t a t e m e n t
is executed becomes that  margin pen returns to when cplt i s
executed wi thout parameters.

When parameters are speci f ied,  cplt statement moves pen speci-
f i ed  number  o f  charac te r  space  w id ths  to  r igh t  (pos i t i ve
va lue)  o r  to  le f t  (nega t i ve  va lue)  and  number  o f  charac te r
space  he igh ts  up  (pos i t i ve  va lue )  o r  down (nega t i ve  va lue ) .
Pen posi t ion (ra ised or lowered) does not  change when c p l t
statement is executed. Parameters must be wi th in range of
±127.9994999.
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cplt - Cont

ptyp

Diagram above shows character spacing around symbol +. Pen
begins to draw symbol at  point  A and ends at point  B, ready to
draw another character .

To center symbol on point  C, which represents plot ted point ,
pen must be moved to point A. This can be done by executing
cpl t  s ta tement  spec i f y ing  parameters  .33 ,  - .25 .  A f te r  symbo l
is drawn, pen must be returned from point B to point  C to
c o n t i n u e  p l o t t i n g  n e x t  p o i n t . This can be done by executing a
cplt s ta tement  spec i f y ing  parameters  - .67 ,  .25 .

PLOTTER TYPEWRITER. Sets plot ter in manual typewri ter let ter ing
mode.

Syntax:

ptyp (No parameter inserted)

Af te r  p t y p  s ta tement  i s  execu ted  (e i the r  in  p rogram,  in  l i ve
keyboard mode or f rom keyboard),  you type desired characters
on  compute r  keyboard ,  and  they  a re  le t te red  by  p lo t te r .  To
end ptyp mode, press STOP key once.

4-198



TM 5-6675-320-14

Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program
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ptyp - Cont Pen can  be  pos i t i oned  by  pit, iplt, or cpl t  s t a t e m e n t s  b e f o r e
ptyp mode is establ ished. Once  ptyp mode is establ ished, four
computer display keys or eight pen movement keys on plot ter
f ron t  pane l  can  be  used  to  pos i t i on  pen  fo r  le t te r ing .

Fol lowing keys perform these funct ions whi le in ptyp m o d e :

Space

Backspace

Line Feed

Inverse Line Feed

Carr iage Return STORE

DIGITIZE. Sends coordinates of  point  where pen is located to
computer.

Syntax:

d i g  var iab le  1 ,  va r iab le  2 ,  pen  s ta tus

D i g i t i z e  s t a t e m e n t  e n a b l e s  d i g i t i z e r  m o d e .  W h e n  d i g i t i z e r
mode i s  se t ,  ENTER lamp on  p lo t te r  i s  l i t .  You  can  use  p lo t -

dig

ter pen movement controls to posi t ion pen at point  on platen <

Af te r  pos i t ion ing  pen ,  p ress ing  ENTER on  p lo t te r  f ron t  pane l
sends  i t s  coord ina tes ,  in  sca le  s ta tement  un i t s ,  to  compute r

Coordinate values are assigned to var iables speci f ied by digi-
t i z e  s t a t e m e n t  i n  f o l l o w i n g  o r d e r :
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dig - Cont NOTE

Selec t  code  fo r  p lo t te r  i s  se t  a t  fac to ry  to  705 .

X-coord ina te  va lue var iab le  1

Y-coord ina te  va lue v a r i a b l e  2

pen status parameter

(0 = Up, 1 = Down) ( I f  S p e c i f i e d )

To  cance l  d ig i t i ze  s ta tement  w i thou t  en te r ing  va lues ,  p ress
STOP key. I f  d ig i t i ze  s ta tement  i s  execu ted  f rom program,
STOP key wi l l  a lso stop program at end of l ine containing
d i g i t i z e  s t a t e m e n t .

S p e c i a l  d i g i t i z i n g  s i g h t  i s  p r o v i d e d  w i t h  p l o t t e r .  T h i s  a l l o w s
y o u  t o  v i s u a l l y  p o s i t i o n  p e n  d i r e c t l y  o v e r  p o i n t  t o  b e  d i g i -
t i z e d . S igh t  i s  l oaded  and  s to red  l i ke  pen .

NOTE

I f  more  than  one  po in t  i s  to  be  d ig i t i zed ,  then  p ro -
gram must contain looping statements to return to and
repeat program step containing digi t ize command or con-
t a i n  s e v e r a l  d i g i t i z e  c o m m a n d s .  P l o t t e r  c a n  o n l y  d i g i -
t ize one point  each t ime digi t ize command is encountered.

w r t WRITE. I d e n t i f i e s  a d d i t i o n a l  p l o t t e r  c o n t r o l  c o m m a n d s .

Syn tax :

wrt 705, command code

NOTE

S e l e c t  c o d e  f o r  p l o t t e r ,  s e t  a t

Syntax and funct ion of control  commands

f a c t o r y ,  i s  7 0 5 .

on next page.
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wrt - Cont User -de f ined  charac te r  i s  d rawn w i th  the  cu r ren t  charac te r
s l a n t .

wrt 705, “IN”

In i t i a l i ze  command is  equ iva len t  o f  sw i tch ing  p lo t te r  o f f  and
t h e n  o n  a g a i n  o r  i n i t i a l i z i n g  i t  f r o m  f r o n t  p a n e l .  S e t s
plotter to same conditions as pclr command and  se ts  these
a d d i t i o n a l  c o n d i t i o n s :

Pen is moved to lower r ight  corner of  p laten.

Scal ing points P1 and P2 are set to points P1
(520,380) and P2 (15720,10380).
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P I o t t e r  D e f a u l t  C o n d i t i o n s

Cond i t ion Set To:

Re la t i ve  Charac te r  D i rec t ion Horizontal (DR1, 0)

Line Type S o l i d  l i n e

Line Pattern Length 4% of the distance from P1 to P2

Input Window M e c h a n i c a l  l i m i t s  o f  p l o t t e r

Re la t i ve  Charac te r  S ize (SR.75, 1.5)

width = 0.75% of 1P2 X -  P1x1

he igh t  = 1 .5% o f  1P2Y - P1 y1

Scale O f f

Symbol Mode O f f

T ic  Leng th  (on  e i the r  s ide
o f  a x i s )

0 . 5 %  o f  1 P 1X -  P 2X 1  o r  1 P 1Y -  P 2Y 1 for tp or tn

Standard Character Set Set 0

A l te rna te  Charac te r  Se t Set 0

Charac te r  S lan t 0

Mask Value 223,0 ,0

D i g i t i z e  C l e a r On

Automatic Pen Pickup On

Pen Ve loc i ty 36 cm/sec

Adapt ive  Pen Ve loc i t y O f f

P1 and P2 are changed only wi th in i t ia l ize command ( IN).  They are not af fected by
the default command (DF) or the bus command, device clear.

The  cur ren t  pen  loca t ion  i s  moved  to  the  lower  r igh t  co rner  w i th  the  in i t i a l i ze
command (IN), but is unaffected by the default command (DF) or the bus command,
d e v i c e  c l e a r .
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wrt - Cont wrt 705, “AP”

Automatic pen pickup command, "AP”, causes plotter to auto-
mat ical ly raise pen whenever i t  has been down without mot ion
for  65 seconds. Th is  cond i t ion  i s  se t  au tomat ica l l y  when
p l o t t e r  i s  i n i t i a l i z e d .

Sending characters "APO" to plotter will
p i ckup .

wrt 705, “PD”

d i s a b l e  a u t o m a t i c  p e n

Pen down command, PD, lowers pen to paper.

wrt 705, "VS  1 thru 36 [ ,  Pen No.]"

Select  pen veloci ty command speci f ies pen speed, in cm/see,
f o r  p l o t t i n g  a n d  l e t t e r i n g  o p e r a t i o n s .  V e l o c i t y  c a n  b e  a n y
value between 1 and 36. I f  o p t i o n a l  p e n  n o .  ( 1 - 8 )  i s  s p e c i -
f i e d ,  s p e e d  w i l l  a p p l y  o n l y  t o  t h a t  p e n .  I f  p e n  n o .  i s  n o t
spec i f i ed ,  speed  app l ies  to  a l l  pens .

W h e n e v e r  p l o t t e r  i s  i n i t i a l i z e d ,  p e n  v e l o c i t y  i s  s e t  t o  3 6
cm/sec.

wrt 705, "VA"

S e t s  p l o t t e r  t o  a d a p t i v e  p e n  v e l o c i t y  m o d e .  P l o t t e r  w i l l
adapt pen speed, automatical ly,  to approximate rate that com-
pu te r  sends  coord ina te  da ta  to  p lo t te r .  Th is  mode p rov ides
smoother  p lo t  than  norma l  ve loc i t y  mode fo r  p lo t t i ng  coord i -
na tes  tha t  a re  genera ted  by  a  re la t i ve ly  s low p rogram rou t ine
( fewer  than  15  coord ina tes /sec ) .

wrt 705, “VN”

Normal velocity command, "VN”, cancels adapt ive veloci ty mode.
Pen speed is now controlled by current pen velocity command.
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w r t - Cont wrt 705, “SM character”

NOTE

Some symbols in the fol lowing text are not else-
where def ined in th is manual . Re fe r  to  Hewle t t -
Packard operating manuals for complete symbol
d e f i n i t i o n s .

Symbol mode command, "SM", is used with PA and PR commands and
provides the means to draw a symbol at the end of each vector.
Symbol is l imited to a s ingle character and may be any pr int-
ing character except:  (ASCII  59).  PA and PR commands funct ion
as  usua l ,  excep t  tha t  the  spec i f i ed  charac te r  i s  d rawn a t  the
end of  each vector and is centered on the plot ted point .
Character wi l l  be drawn at the end of  the vector whether the
pen is up or down. Character is drawn according to the
charac te r  se t  cu r ren t l y  se lec ted  when  the  SM ins t ruc t ion  i s
executed. Once  se lec ted ,  the  charac te r  i s  i ndependen t  o f
character set  changes later in the program and can only be
changed by a new SM command. I f  a  c h a r a c t e r  i s  n o t  s p e c i f i e d
the  symbo l  mode i s  cance l led .  I f  a  non-p r in t ing  o r  con t ro l
character is speci f ied,  error 3 is set  and the symbol mode
i s  c a n c e l l e d . The  s ize  (S I  and  SR) ,  s lan t  (SL) ,  and  d i rec t ion
(DI and OR) commands affect the character drawn. An SM com-
mand remains in effect until another SM command is executed
o r  t h e  p l o t t e r  i s  i n i t i a l i z e d  o r  s e t  t o  d e f a u l t  c o n d i t i o n s .
Since symbol mode can only be used with a single symbol, when-
ever a label  requires more than one symbol,  CP instruct ions
must be used.

wrt 705, " T L  [Up  and  r igh t  t i c  leng th
[ ,  d o w n  a n d  l e f t  t i c  l e n g t h ] ] ”

Tic length command, "TL",  spec i f i es  leng th  o f  t i c  marks  d rawn
by axis statements. T ic  leng ths  a re  spec i f i ed  as  percen tage
o f  hor i zon ta l  and  ver t i ca l  d i s tances  be tween  sca l ing  po in ts  P1
and P2.

Up and  r igh t  t i c  leng th  de te rmines  leng th  o f  upward  por t ion  o f
t i c  marks  to  be  d rawn a long  X-ax is  and  r igh t  s ide  por t ion  o f
t i c  marks  to  be  d rawn a long  Y-ax is .  Th is  va lue  i s  spec i f i ed
a s  p e r c e n t a g e  o f  v e r t i c a l  s c a l e  l e n g t h ,  P 1y -  P 2Y .
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wrt - Cont Down and lef t  t ic length determines length of  downward
por t ions  o f  t i c  marks  to  be  d rawn a long  X-ax is  and  le f t  s ide
por t ion  o f  t i c  marks  to  be  d rawn a long  Y-ax is .  Va lue  i s
spec i f i ed  as  percen tage  o f  ho r i zon ta l  sca le  leng th  P1X -  P 2X .

P l o t t e r ,  w h e n  i n i t i a l i z e d ,  a u t o m a t i c a l l y  s e t s  t i c  l e n g t h
v a l u e s  t o  0 . 5 %  o f  s c a l i n g  l e n g t h s  ( P 1y -  P 2Y a n d  P 1x -  P 2X ) .

Program shown below uses tic length command to draw a grid
w i t h i n  p l o t t i n g  a r e a  o f  p l o t .  N o t e  t h a t  o n l y  u p  a n d  r i g h t
leng th  paramete r  i s  spec i f i ed ,  s ince  on ly  a rea  above  X-ax is
and  to  r igh t  o f  Y -ax is  i s  be ing  used .  S ince  down and  le f t  t i c
l e n g t h  i s  n o t  s p e c i f i e d ,  p l o t t e r  u s e s  l e n g t h  o f  0  ( n o  t i c
marks).

w r t  7 0 5 ,  “ I P  X P 1,  YP 1,  XP 2,  YP 2”

Used to re locate scal ing points P1 and P2. New coordinates of
P1 and P2 are speci f ied in order shown above. These coordi-
na tes  mus t  be  in  abso lu te  p lo t te r  sca le  un i t s .

4-205



TM 5-6675-320-14

Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont Defau l t  coord ina tes  o f  P1  and  P2  a re  spec i f i ed  in  abso lu te
p l o t t e r  s c a l e  u n i t s .  I l l u s t r a t i o n  b e l o w  s h o w s  l o c a t i o n  o f  P 1
a n d  P 2  a t  i n i t i a l i z a t i o n  i n  t h e s e  u n i t s :

wrt 705, “SL”, tan 

Character s lant  command speci f ies s lant  wi th which characters
are  le t te red .  Ang le    spec i f i es  s lan t  as  shown be low:

S e n d i n g  " S L ”  or ‘ S L O ”  to  p lo t te r  de fau l t s  charac te r  s lan t  to
v e r t i c a l  o r  0 .
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont wrt 705, “CS ( Ø - 4 ) ”

Character sets command designates one of  f ive sets (Ø-4) as
s tandard  charac te r  se t .  Th is  charac te r  se t  w i l l  be  used  fo r
a l l  l abe l ing  and  le t te r ing  opera t ions .  Charac te r  se t  Ø i s
a u t o m a t i c a l l y  s e t  w h e n e v e r  p l o t t e r  i s  i n i t i a l i z e d .

NOTE

P l o t t e r ,  w h e n  i n i t i a l i z e d ,  a u t o m a t i c a l l y  s p e c i -
f ies ANSI-ASCII character set (set Ø) as both
“ s t a n d a r d ”  a n d  “ a l t e r n a t e ”  s e t s .  T h e  p c l r
statement,  however,  designates 9825 character
set (set  1) as standard set and set Ø as al ter-
na te  se t .  Fo l low ing  keys  a re  used  to  sw i tch  f rom
standard  charac te r  se t  to  a l te rna te  se t  and  back :

Select  standard set = SHIFT F2

Selec t  a l te rna te  se t  =  SHIFT F3

Shown below are characters contained in set  Ø.
These characters correspond to those on computer
keyboard .  They  a re  shown in  o rder  ( f rom le f t  to
r i g h t )  o f  d e c i m a l - e q u i v a l e n t  v a l u e  o f  t h e i r  A S C I I
codes (32-126).

Shown next are symbols in var ious character sets
tha t  a re  changed f rom se t ,  Ø .  The  p lo t te r  w i l l  pe r fo rm
an automatic backspace before drawing any of  the
shaded symbols.
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont

wrt 705, “CA ( Ø - 4 ) ”

A l te rna te  charac te r  command spec i f i es  a l te rna te  charac te r  se t .
Any  o f  f i ve  charac te r  se ts  (Ø-4 )  can  be  spec i f i ed .  Charac te r
Se t  Ø i s  au tomat i ca l l y  spec i f i ed  as  a l te rna te  charac te r  se t
w h e n e v e r  p l o t t e r  i s  i n i t i a l i z e d .

wrt 705, “SS”

Standard set command selects standard set as character set  to
be  used  fo r  a l l  l abe l ing  s ta tements  ( lbl,  ptyp, xax, a n d  y a x ) .

S t a n d a r d  s e t  i s  s e l e c t e d  a u t o m a t i c a l l y  w h e n  p l o t t e r  i s  f i r s t
s w i t c h e d  o n ,  i n i t i a l i z e d ,  o r  c l e a r e d .
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont wrt 705, “SA”

Set al ternate command selects normal al ternate set as
charac te r  se t  to  be  used  fo r  a l l  l abe l ing  s ta tements  ( lb l ,
ptyp, xax, and yax).  This command should be executed pr ior to
execu t ing  labe l ing  s ta tement  whenever  a l te rna te  charac te r  se t
is to be used.

wrt 705, “UC, Pen Control  Parameter,
X-Increment,  Y-Increment,  Pen Control
Parameter,  X-Increment,  Y-Increment,  .  .  . ”

User-def ined character  command is used to draw characters of
your own design. Each segment of  character is  drawn according
to  th ree  paramete r  va lues  as  fo l l ows :

Pen control parameter +99 = pen down

Pen control parameter -99 = pen up

X- Inc rement  spec i f i es  number  o f  charac te r  g r id  un i t s  tha t  pen
wi l l  move  hor i zon ta l l y .  Pos i t i ve  va lue  moves  pen  to  r igh t  and
negat i ve  va lue  moves  i t  to  le f t .  Inc rement  va lue  can  range
f rom -98  th ru  +98  g r id  un i t s .

Y- Inc rement  spec i f i es  number  o f  charac te r  g r id  un i t s  tha t  pen
wi l l  move  ver t i ca l l y .  Pos i t i ve  va lue  moves  pen  up  and
negat ive value moves i t  down. Increment value can range from
-98  th ru  +98  g r id  un i t s .

Charac te r  g r id  un i t s  a re  sca led  by  cu r ren t  s i ze  s ta tement .
Each character block contains 6 hor izontal  gr id uni ts and 16
v e r t i c a l  g r i d  u n i t s .

Each  charac te r  s ta r t s  f rom charac te r  b lock  o r ig in  po in t .  When
character is  completed,  “LF”  is  sent automat ical ly by WRITE
s ta tement  a t  end  o f  s t r ing  o f  charac te rs ,  re tu rns  pen  to  nex t
c h a r a c t e r  b l o c k  o r i g i n  ( s i x  g r i d  u n i t s  f r o m  i n i t i a l  s t a r t i n g
p o i n t ) .
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Table 4-20. PLOTTER PROGRAMMING LANGUAGE - Cont

Sta tement  Iden t i f i ca t ion  and  Use
Program

Statement Sta tement ,  Syn tax ,  Exp lana t ion ,  and  Inpu t  Ins t ruc t ions

wrt - Cont NOTE

Th is  may  no t  be  a  va l id  s ta r t ing  po in t  i f  new charac -
t e r  w a s  l a r g e r  t h a n  n o r m a l  c h a r a c t e r .  A  p i t ,  i p l t
or cplt statement may be needed to properly posi-
t i on  pen  fo r  nex t  charac te r .

User -de f ined  charac te r  i s  d rawn w i th  the  cu r ren t
c h a r a c t e r  s l a n t .
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Table 4-21. PLOTTER OPERATION AND PROGRAM ERRORS

E r r o r
Error  No.
Displayed Exp lana t ion

P1 ATTEMPT TO STORE INTO CONSTANT

Occurs when one or  more parameters in dig i ns t ruc t ion  a re
cons tan ts  ra ther  than  va r iab les .

P2

P3

P4

P5

P6

WRONG NUMBER OF PARAMETERS

Occurs  on  ins t ruc t ions  w i th  numer ic  on ly  paramete r  l i s t s
( s c l ,  o f s ,  p i t ,  I p l t ,  c p l t ,  x a x ,  y a x ,  l i m ,  d i g ,  c s i z ,  l i n e ,
pen #, and p s c ) .

In certain unusual  cases where parameter l is t  contains user
l e v e l  f u n c t i o n  c a l l s ,  i n s t r u c t i o n  h a v i n g  i n c o r r e c t  n u m b e r  o f
parameters may be executed.

F o r  e x a m p l e ,  S Cl  funct i s  execu ted  as  S Cl. F u n c t i o n  c a l l
funct  i s  i gnored .

WRONG TYPE OF PARAMETER OR ILLEGAL PARAMETER VALUE

lbl A *
psc 31

NO HP-IB DEVICE NUMBER SPECIFIED

Occurs on psc instruction when parameter is between 0 and 14,
inc lus ive ,  and  HP- IB  ca rd  i s  a t  co r respond ing  se lec t  code .

PEN CONTROL VALUE NOT IN -32768 THRU +32767 RANGE

Occurs  on  plt a n d  iplt. May a lso  occur  i f  ha rdware  t ransmis -
s ion error  occurs between plot ter  and computer.

NO HP-IB CARD AT SPECIFIED SELECT CODE

Occurs on psc instruct ion when HP-IB card set to speci f ied
select  code is not  HP-IB card.
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Table 4-21.  PLOTTER OPERATION AND PROGRAM ERRORS - Cont

E r r o r
Error  No.
Displayed Exp lana t ion

PLOTTER ROM ERRORS - Cont

P7 axe, ltr INSTRUCTIONS EXECUTED

Occurs on axe and ltr instruct ions because ROM recognizes
these  ins t ruc t ions  bu t  canno t  execu te  them.  Th is  e r ro r  f l ags
al l  axe and ltr i n s t r u c t i o n s  f o r  p u r p o s e  o f  c o n v e r t i n g  9 8 2 5
programs.

P8

p0

p1

p2

p3

p4

CALCULATOR STOP KEY CANCELLED OPERATION

Occurs  on  any  ins t ruc t ion  when  p lo t te r  fa i l s  to  respond  fo r
three seconds af ter  STOP key has been pressed. This error is
mos t  l i ke ly  to  occur  when  pen  i s  t rave l ing  s low ly .

TRANSMISSION ERROR

Computer  has  rece ived  an  i l l ega l  ASCI I  inpu t  f rom p lo t te r .

INSTRUCTION NOT RECOGNIZED

Plo t te r  has  rece ived  i l l ega l  charac te r  sequence .

WRONG NUMBER OF PARAMETERS

Too many or too few parameters have been sent wi th instruc-
t i o n .

BAD PARAMETER

Parameters  sen t  to  p lo t te r  w i th  ins t ruc t ion  a re  ou t  o f  range
f o r  t h a t  i n s t r u c t i o n .

ILLEGAL CHARACTER

Charac te r  spec i f i ed  as  paramete r  i s  no t  i n  a l l owab le  se t  fo r
t h a t  i n s t r u c t i o n .
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Table 4-21.  PLOTTER OPERATION AND PROGRAM ERRORS - Cont

E r r o r
Error  No.
Displayed Exp lana t ion

p5 UNKNOWN CHARACTER SET

Character set  out of  range 0-4 has been designated as ei ther
s tandard  o r  a l te rna te  charac te r  se t .

p6 POSITION OVERFLOW

Attempt has been made to draw character or perform CP that is
l o c a t e d  o u t s i d e  o f  p l o t t e r ’ s  n u m e r i c  l i m i t  o f  - 3 2 7 6 8  t o
+32767.

Error messages generated by WRITE (wrt) and READ (red) statements
w i l l  t yp ica l l y  be  d isp layed  as  e r ro r  i n  nex t  execu ted  p lo t te r  ROM
statement.  This can be avoided by using output error command ( w r t
select code “OE”)  followed by a READ statement (red select code,
var iable) to check for  errors af ter  READ or WRITE statements that
a d d r e s s  p l o t t e r .
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4 - 1 5 . 4  Opera t ing  Ins t ruc t ions  on  Deca ls  and  Ins t ruc t ion  P la tes .

4-16. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for operation
on ly  in  a  con t ro l led  env i ronment .

Section VIII OPERATOR MAINTENANCE

4-17. LUBRICATION INSTRUCTIONS. This equipment does not require, lubrication.

4-18. TROUBLESHOOTING PROCEDURES.

a. The table l is ts the common malfunct ions which you may f ind dur ing operat ion
or  ma in tenance  o f  the  X-Y  g raph ics  p lo t te r ,  o r  i t s  components .  You  shou ld  per fo rm
t h e  t e s t / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  T h i s  m a n u a l  c a n n o t  l i s t  a l l  m a l f u n c t i o n s  t h a t  m a y  o c c u r .  n o r  a l l  t e s t  o r
i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s .  I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .

c . Pr io r  to  p roceed ing  w i th  equ ipment  t roub leshoo t ing  per fo rm the  fo l low ing
s t e p s :

(1)  Check that  power cable is  connected.

(2 )  Check  tha t  a l l  sw i t ches  a re  in  p roper  pos i t i ons  fo r  no rma l  opera t ion .
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(3)  Check that  inter face and computer are connected.

(4)  Check that  computer has power.

( 5 )  P l a c e  p e n s  i n  e a c h  o f  e i g h t  s t a l l s .

(6 )  Be fo re  re fe r r ing  to  Tab le  4 -22 ,  per fo rm con f idence  tes t  as  fo l lows :

WARNING

To prevent ser ious in jury to personnel  or  equipment,  when performing next
s tep ,  be  su re  tha t  f i ngers  and  c lo th ing  (espec ia l l y  t i es )  a re  away  f rom
plot t ing arm and pen stable.

(a )  Remove in te r face  f rom p lo t te r .

(b)  Turn LINE power swi tch to on (1) .

( c )  Load  shee t  o f  char t  paper  on  p la ten .

(d)  Load pen in pen holder.

(e) Place CONFIDENCE TEST switch in I  posi t ion. Conf idence test  begins
immed ia te ly  and  runs  au tomat ica l l y  to  comple t ion  w i thou t  opera to r  in te rven t ion .
Leave CONFIDENCE TEST switch in I position throughout test.
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( f )  O b s e r v e  t h a t  f o l l o w i n g  f u n c t i o n s  a r e  p e r f o r m e d :

1. Pen is ra ised and moved to lower lef t  corner of  chart .

2 .  Con f idence  p lo t  shown above  i s  p lo t ted .

3 .  A l l  f ron t  pane l  l i gh ts  a re  on .

( 7 )  T u r n  L I N E  p o w e r  s w i t c h  t o  o f f  ( 0 ) .  P l u g  i n  i n t e r f a c e  c a b l e .

(8 )  No te  any  observa t ions  o f  i nco r rec t  o r  i nadequa te  per fo rmance  by  p lo t te r .
Re fe r  to  Tab le  4 -21  to  match  fa i lu re  ind ica t ion .
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Table 4-22. TROUBLESHOOTING

NOTE

Each MALFUNCTION leads to one or more TEST OR INSPECTIONS. Each TEST
OR INSPECTION leads to CORRECTIVE ACTION. Perform CORRECTIVE ACTION
necessary to correct  fa i lure.  I f  beyond scope of  Operator CORRECTIVE
ACTION,  re fe r  to  h igher  leve l  ma in tenance .

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. PLOTTER IS TOTALLY INOPERATIVE. NO INDICATORS ARE LIT.

Step 1. Check  to  see  i f  ac  power  p lug  i s  p lugged  in to  wa l l  ou t le t .

(a )  I f  power  co rd  i s  p lugged  in  p roceed  to  s tep  2 .

(b) PLug in power cord.

Step 2. C h e c k  t h a t  e l e c t r i c a l  o u t l e t  i s  o p e r a b l e .

(a )  I f  power  i s  p resen t  a t  the  recep tac le ,  p roceed  to  s tep  3 .

(b )  I f  no  power  i s  p resen t ,  re fe r  to  o rgan iza t iona l  ma in tenance .

Step 3. V isua l l y  check  fo r  b lown fuse  on  p lo t te r .

(a)  Remove power cord f rom out let .

(b )  Remove  fuse  and  cor rec t  by  ins ta l l i ng  a  new fuse .  I f  p rob lem
pers is ts ,  re fe r  to  d i rec t /genera l  suppor t  ma in tenance .
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Table 4-22. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2.  PLOTTER STOPS. COMPUTER DISPLAYS ERROR MESSAGE.

Refe r  to  Tab le  4 -21 ,  P lo t te r  Opera t ion  and  Program Er ro rs ,  fo r  co r rec t i ve

(a)  Re-enter  program using correct  key sequence.

(b )  I f  p rob lem pers is ts ,  re fe r  to  d i rec t /genera l  suppor t
maintenance.

3 . COOLING FAN RUNS. EVERYTHING ELSE IS INOPERATIVE.

Press LINE power switch to of f  (0)  and then to on ( I ) .

NOTE

This act ion resets power supply i f  faul t  was caused by momentary low l ine
v o l t a g e .

I f  p rob lem pers is ts ,  re fe r  to  d i rec t /genera l  suppor t  ma in tenance .

4. PLATEN DOES NOT HOLD PAPER WHEN “CHART HOLD” IS ACTIVATED.

Step 1. Check that  paper is  not  wet and platen is c lean.

(a )  I f  paper  i s  no t  we t  and  p la ten  i s  c lean ,  p roceed  to
Step 2.

( b )  C l e a n  p l a t e n  i f  n e c e s s a r y .

( c )  Rep lace  paper .

Step 2. Press LINE power switch to of f  (0)  and then to on ( I ) .

I f  p rob lem pers is ts ,  re fe r  to  d i rec t /genera l  suppor t  ma in tenance .
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Table 4-22. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. NO RESPONSE TO PROGRAMMED COMMANDS.

Step  1 .  Check  to  see  I f  f ron t  pane l  ERROR lamp is  l i t .

(a )  I f  l amp i s  on ,  re -en te r  p rogram code  co r rec t l y .

(b )  I f  p rob lem pers is ts ,  p roceed  to  s tep  2 .

S tep  2 .  Check  tha t  in te r face  i s  connec ted  and  t igh t .

( a )  C o n n e c t  a n d  t i g h t e n  i n t e r f a c e .

(b )  I f  p rob lem pers is ts ,  p roceed  to  s tep  3 .

S tep  3 .  Check  tha t  i n te r face  se lec t  code  sw i tch  i s  se t  to  seven  us ing  the
fol lowing sequence:

( a )  T u r n  o f f  c o n t r o l l e r ’ s  p o w e r .

(b )  Se t  sw i t ch  to  seven .

( c )  R e - e n e r g i z e  c o n t r o l l e r .

S tep  4 .  Per fo rm opera to r ’ s  HP- IB  opera t iona l  tes t  (paragraph  4 -14 .2 ) .

I f  p rob lem pers is ts ,  re fe r  HP- IB  to  d i rec t /genera l  suppor t
t r o u b l e s h o o t i n g .

6.     PEN ARM PRODUCES EXCESSIVE NOISE WHEN RUNNING ALONG X-AXIS.

Prob lem is  no t  opera to r  co r rec tab le . R e f e r  p l o t t e r  t o  d i r e c t / g e n e r a l  s u p p o r t
t r o u b l e s h o o t i n g .

7. NO MOVEMENT IN “X” DIRECTION.

P r o b l e m  i s  n o t  o p e r a t o r  c o r r e c t a b l e .  R e f e r  p l o t t e r  t o  d i r e c t / g e n e r a l  s u p p o r t
t r o u b l e s h o o t i n g .
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Table 4-22.. TROUBLESHOOTING - Cont

TEST OR INSPECTION

8 .

9 .

10.

11.

12.

NO MOVEMENT IN “Y” DIRECTION.

P r o b l e m  i s  n o t  o p e r a t o r  c o r r e c t a b l e .  R e f e r  p l o t t e r  t o  d i r e c t / g e n e r a l  s u p p o r t
t r o u b l e s h o o t i n g .

PLOTTER INITIALIZES, THEN CONTINUES TO DRIVE, WHILE IN (LOWER RIGHT) STOPS.

P r o b l e m  i s  n o t  o p e r a t o r  c o r r e c t a b l e .  R e f e r  p l o t t e r  t o  d i r e c t / g e n e r a l  s u p p o r t
t r o u b l e s h o o t i n g .

PEN SKIPS WHILE PLOTTING.

Problem is not  operator correctable.  Refer to di rect /general  support
t r o u b l e s h o o t i n g .

PLOTTER PERFORMS ABNORMALLY OR ERRATICALLY.

Problem is not  operator correctable.  Refer to di rect /general  support
t r o u b l e s h o o t i n g .

PLOTTER DOES NOT DRAW EXPECTED PLOT OR PLOT APPEARS INACCURATE.

Step 1. Check program for  incorrect  or  misplaced syntax.

(a )  I f  p rogram is  co r rec t ,  p roceed  to  s tep  2 .

(b )  Re-en te r  co r rec t  p rog ram sequence .

Step 2. Per fo rm opera to r ’ s  HP- IB  opera t iona l  tes t  (paragraph  4 -14 .2 ) .

I f  p r o b l e m  p e r s i s t s ,  r e f e r  p l o t t e r  t o  d i r e c t / g e n e r a l  s u p p o r t
t r o u b l e s h o o t i n g .
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Table 4-22. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

13. PLOTTER WILL NOT RESPOND TO DIGITIZE COMMAND OR TRANSFER COORDINATES.

Step 1. Check that LISTEN ONLY switch is set  to 0 ( ta lk and l is ten) mode.

(a) I f  not,  set LISTEN ONLY switch to 0.

( b )  I f  c o r r e c t ,  p r o c e e d  t o  s t e p  2 .

Step 2. Check to see if ERROR or OUT OF LIMIT lamp on front panel is lit.

( a )  I f  l i t ,  e n t e r  c o r r e c t  e r r o r  i n  p r o g r a m  s y n t a x .

( b )  I f  p r o b l e m  p e r s i s t s ,  p r o c e e d  t o  s t e p  3 .

Step 3. Per fo rm opera to r ’ s  HP- IB  opera t iona l  tes t  (paragraph  4 -14 .2 ) .

I f  p rob lem pers is ts ,  re fe r  equ ipment  to  d i rec t /genera l  suppor t
t r o u b l e s h o o t i n g .

4-19. MAINTENANCE PROCEDURES. There are no operator maintenance procedures
ass igned  fo r  th i s  equ ipment .
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Section IX ORGANIZATIONAL MAINTENANCE

4-20. LUBRICATION INSTRUCTIONS. This equipment does not require lubrication.

4-21. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT. These items are not required at this level of maintenance.

4-22. SERVICE UPON RECEIPT.

4-22.1 Checking Unpacked Equipment.

a. Inspect the equipment for damage incurred during shipment. If the equipment has been damaged, report
the damage on DD Form 6, Packing Improvement Report.

b. Check the equipment against the packing list to see if the shipment is complete. Report all discrepancies
in accordance with the instructions of DA PAM 738-750.

c. Check to see whether the equipment has been modified.

4-23. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a. PMCS are designed to keep the equipment in good working condition by performing certain tests,
inspections, and services. The intervals provide you, the organizational technician, with time schedules that
determine when to perform specified tasks.

b. Item number column. Item numbers are assigned in chronological ascending sequence regardless of
interval designation. These numbers are used for your “TM Number” column on DA Form 2404, Equipment
Inspection and Maintenance Worksheet, in recording the results of PMCS.

c. Interval columns, This column determines the time period designated to perform your PMCS.

d. Item to be inspected and procedures column. This column lists functional groups and their respective
assemblies and subassemblies as shown in the Maintenance Allocation Chart (Appendix B). The appropriate
check or service procedure follows the specific item to be inspected.

e. List of tools and materials required for PMCS is as follows:

Item

Jeweler’s Screwdriver (0.25 in.)

Cross Tip Screwdriver

Chart Paper

Quantity

1 ea

1 ea

ar
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Table 4-23. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES

TM 5-6675-320-14

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that can safely be checked and serviced without dis-
turbing operat ion.  Make the complete checks and services when the
equipment can be shut down.

B - Before W - Weekly AN - Annually (Number)- Hundreds of Hours
D - During M - Monthlv S - Semiannually
A - After- Q - Quarterly BI - Biennially

ITEM
NO.

1

IN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER

Vol tage  Se lec to r  Jumpers .

1.

2 .

Unscrew hood retaining screws and remove rear
hood .

Center plot ter arm on platen and unscrew upper
deck locking screws.
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Table 4-23. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly
D - During M - Monthly
A - After Q - Quarterly

ITEM
NO.

1

4-224

TER-
VAL

B

AN
S
BI

- Annually
- Semiannually
- Biennially

(Number) - Hundreds of Hours

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Voltage Selector Jumpers -  Cont

3 .  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and
s e c u r e  i n  r e t a i n i n g  s l o t .

4 . Remove two screws and grounding spring.

5 . Loosen screw and remove plastic shield over A5
board.

6. Check VOLTAGE SELECTOR jumper. Should be set at
120 V ac.

IN-



TM 5-6675-320-14

B - Before W - Weekly
D - During M - Monthly
A - After Q - Quarterly

ITEM
NO.

2

IN-
TER
VAL

Q

AN
S
Bl

- Annually
- Semiannually
- Biennially

Table 4-23.  ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

(Number) - Hundreds of Hours

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Non-Horizontal  Mount ing Adjustment.

1. Remove pen lift cover screw and remove cover.

2 .  Turn  b rass  pen  fo rce  ad jus tment  sc rew appropr ia te
number of  turns.
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Table 4-23. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

2 Q

ITEM TO BE INSPECTED

PROCEDURE

GRAPHICS PLOTTER - Cont

Non-Horizontal  Mount ing Adjustment - C o n t

No. Turns to Right
on Pen Force Adjust-

P l o t t e r  I n c l i n a t i o n ment Screw from
Ang le  in  Degrees Fac to ry  Se t t ing

0 - 1 5 ° None Necessary

30° 3 / 4

45° 1 - 3 / 4

60° 3

75° 4 - 1 / 4

90° 5 - 3 / 4

NOTE

Place a st icker on plot ter and make note on
i t  o f  i nc l ina t ion  ang le ,  number  o f  sc rew
turns ,  and  da te .
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4-24. ORGANIZATIONAL TROUBLESHOOTING. There are no organizational troubleshooting
procedures assigned for  th is equipment.

4-25. MAINTENANCE PROCEDURES. There are no organizat ional  maintenance procedures
ass igned  fo r  th i s  equ ipment .

4-26. PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing and
s h i p p i n g  i n s t r u c t i o n s .

Section X DIRECT/GENERAL SUPPORT MAINTENANCE

4-27. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

4-27.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

4 -27 .2 Special  Tools;  Test,  Measurement,  and Diagnost ic Equipment;  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

4 -27 .3  Repa i r  Par ts .    Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM 5-6675-320-24P cover ing direct /general  support
maintenance for th is equipment.

4-28. DIRECT/GENERAL SUPPORT TROUBLESHOOTING PROCEDURES.

a. Direct /general  support  t roubleshoot ing procedures cover the most common
mal func t ions  tha t  may  be  repa i red  a t  the  d i rec t /genera l  suppor t  l eve l .  Repa i r  o r
adjustment requir ing special ized equipment is  not  author ized unless such equipment
i s  ava i lab le .  T roub leshoo t ing  p rocedures  used  by  lower  leve l  ma in tenance  shou ld  be
conduc ted  in  add i t i on  to  the  d i rec t /genera l  suppor t  t roub leshoo t ing  p rocedures .

b . I f  the graphics plot ter  does not power up when turned on, ver i fy that  120 V
ac  i s  p resen t  a t  the  recep tac le .  I f  vo l tage  i s  no t  p resen t ,  p lug  equ ipment  in to
recep tac le  w i th  power  ava i lab le  and  p roceed  w i th  equ ipment  t roub leshoo t ing .  Per fo rm
no-power procedures for  dead receptacle (Table 1-4) .

NOTE

S u f f i c i e n t  d a t a  i s  n o t  a v a i l a b l e  f o r  y o u  t o  t e s t  o r  t r o u b l e s h o o t  p r i n t e d
c i rcu i t  boards .  When assoc ia ted  w i r ing ,  r i bbon  cab les ,  power  co rds  and
o ther  re la ted  e lec t r i ca l  components  have  been  e l im ina ted  as  poss ib le
fau l t s ,  then  the  p r in ted  c i rcu i t  boards  mus t  be  subs t i tu ted ,  one  fo r  one ,
u n t i l  t h e  f a u l t  i s  i s o l a t e d .
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The fo l l ow ing  s teps  shou ld  p recede  any  t roub leshoo t ing  p rocedures  invo lv ing
t h e  i n t e r i o r  o f  t h e  p l o t t e r :

(1 )  Check  tha t  a l l  sw i t ches  a re  in  p roper  pos i t i ons  fo r  no rma l  opera t ion .

(2) Be sure that  HP-IB Interface and computer are connected.

(3)  Be sure that  computer has power.

( 4 )  P l a c e  p e n  i n  e a c h  s t a l l .

4 - 2 8 . 1   I n t e r i o r  o f  P l o t t e r .   F o r  t h o s e  t e s t s  o r  i n s p e c t i o n s  r e q u i r e d  i n s i d e  t h e
p l o t t e r ,  o p e n  t h e  p l o t t e r .

a. Unscrew hood retaining screws and remove rear hood.

b.  Center p lot ter  arm on platen and unscrew upper deck locking screws.
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c . Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  secure  in  re ta in ing  s lo t .

d .  Loca te  component  to  be  tes ted .
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Symptom Index

Page

Plotter Totally Inoperative. . . . . . . . . . . . . . . . . . . . . . . . 4-230

Platen Does Not Hold Paper . . . . . . . . . . . . . . . . . . . . . . . . 4-231

No Pen Movement in “X” Direction . . . . . . . . . . . . . . . . . . . . . 4-232

No Pen Movement in ”Y” Direction . . . . . . . . . . . . . . . . . . . . . 4-233

Plotter Initializes; Oscillates; Then Stops . . . . . . . . . . . . . . . . 4-233

Pen Skips While Plotting or Pen Leaves No Marks . . . . . . . . . . . . . . 4-234

Plotter Plots Appear Inaccurate or Offset . . . . . . . . . . . . . . . . . 4-234

Plotter Does Not Respond to Commands or Generates
an “Error” for Each Instruction . . . . . . . . . . . . . . . . . . . . . 4-234

Power Supply Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-240

Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. PLOTTER IS TOTALLY INOPERATIVE. PEN WILL NOT MOVE.

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l  shock .  Be  ca re fu l  no t
to contact  h igh-vol tage connect ions of  115 V ac.

S t e p  1 .  C h e c k  l i n e  v o l t a g e  a t  o u t l e t .

( a )  I f  v o l t a g e  i s  p r e s e n t ,  p r o c e e d  t o  s t e p  2 .

(b )  Re fe r  to  pa ragraph  4 -28b .
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. PLOTTER IS TOTALLY INOPERATIVE. PEN WILL NOT MOVE - Cont

S tep  2 .  Check  fuse  fo r  con t inu i t y .

(a )  I f  con t inu i t y  i s  p resen t ,  p roceed  to  s tep  3 .

( b )  I f  c o n t i n u i t y  i s  n o t  p r e s e n t ,  r e p l a c e  f u s e .

S tep  3 .  Check  tha t  l i ne  vo l tage  se lec t ion  sw i tches  a re  se t  to  120  V .

(a )  I f  l i ne  vo l tage  se lec t ion  sw i tches  a re  co r rec t ,  p roceed  to
step 4.

( b )  C o r r e c t  s w i t c h  s e t t i n g s .

Step 4.  Check that  power supply outputs are correct .

See Malfunct ion 9 (Power Supply Fai lure) to cont inue
troubleshooting.

2. PLATEN DOES NOT HOLD PAPER.

Step 1. Open plot ter .  Check that p laten wir ing connector is t ight .

( a )  I f  t i g h t ,  p r o c e e d  t o  s t e p  2 .

(b) If loose, tighten connector.

Step 2. Check A6, J101, pins 1 and 2 to be sure platen dr ive vol tage is
greater than or equal  to 500 V ac.

I f  vo l tage  i s  no t  p resen t ,  rep lace  A6  (paragraph  4 -29 .7 ) .
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. NO PEN MOVEMENT IN “X” DIRECTION.

Step 1.  Open plot ter.  Check posi t ion of  X-axis mute switch S1 on PCA A2.

( a )  I f  S 1  i s  o f f ,  p r o c e e d  t o  s t e p  2 .

(b )  Turn  o f f  mute  sw i tch  S1 .

Step 2. Check fuses F1 and F2 on A2 for  cont inui ty.

( a )  I f  e i t h e r  i s  d e f e c t i v e ,  r e p l a c e  f u s e  a n d  t u r n  S 1  o n .

(b )  I f  pen  fa i l s  to  move ,  rep lace  A2  (paragraph  4 -29 .7 ) .

( c )  I f  p rob lem pers is ts ,  rep lace  X-d r i ve  moto r  (pa ragraph
4-29.14).
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. NO PEN MOVEMENT IN “Y” DIRECTION

Step 1. Open p lo t te r . Check posi t ion of  Y-axis mute switch S2.

(a)

(b )

S tep  2 .  Check

(a )

(b )

( c )

I f  S2  i s  tu rned  o f f ,  p roceed to  s tep  2 .

Turn off  S2.

fuses F3 and F4 on A2 for cont inui ty.

I f  e i the r  i s  de fec t i ve ,  rep lace  fuse  and  tu rn  S2  on .

I f  pen  fa i l s  to  move ,  rep lace  A2  (paragraph  4 -29 .7 ) .

I f  p rob lem pers is ts ,  rep lace  Y-d r i ve  moto r  (pa ragraph
4 - 2 9 . 1 4 ) .

5. PLOTTER INITIALIZES; OSCILLATES; THEN STOPS.

Step 1. I n i t i a l i z e  p l o t t e r  u s i n g  w r t  7 0 5 , “IN” program command and perform
X-  and /o r  Y-  l im i t  sw i tch  ad jus tments  (paragraph  4 -29 .9 ,  4 -29 .10)
t o  c o r r e c t  o s c i l l a t i o n s  a t  p o w e r - u p .
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

6. PEN SKIPS WHILE PLOTTING OR PEN LEAVES NO MARK.

Step 1. Press PEN down switch. Move  pen  us ing  a l l  f i ve  f ron t  pane l  con t ro ls .
Be sure that  pen draws complete l ines.

Perform height adjustment of  pen (paragraph 4-29.1).

Step 2. Tes t  opera t ion  by  repea t ing  s tep  1 .

I f  p rob lem pers is ts ,  repea t  pen  ad jus tment  p rocedures
(paragraph  4 -29 .1 ) .

7. PLOTTER PLOTS APPEAR INACCURATE OR IMPROPERLY OFFSET.

Per fo rm p lo t te r  repea tab i l i t y  and  accuracy  tes t  (Tab le  4 -19) ,  and
adjust  X and Y cable tension (paragraph 4-29.3) to correct  problem.

8. PLOTTER DOES NOT RESPOND TO COMMANDS OR GENERATES “ERROR” FOR EACH
INSTRUCTION.
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8 . PLOTTER DOES NOT RESPOND TO COMMANDS OR GENERATES “ERROR” FOR EACH
INSTRUCTION - Cont

S tep  1 .  Check

(a )

(b )

Death or ser ious

power  co rd  fo r  con t inu i t y  us ing  the  fo l l ow ing  p rocedure .

D isconnec t  in te r face  cab le  f rom compute r  and  p lo t te r .

Remove two screws shown on side of PCA enclosure with dimple.

WARNING

i n ju ry  may  occur  f rom e lec t r i ca l  shock .  Be  ca re fu l  no t
to  con tac t  h igh -vo l tage  connec t ions .

(c) Turn PCA over and remove four screws shown.

(d) Grasp both s ides of  PCA enclosure and careful ly  pul l  them
a p a r t .

(e )  Check  fo r  con t inu i t y  be tween  cab le  p lug  and  recep tac le  on
c a r d .

( f )  Unplug power cable connector f rom PCA enclosure and check for
cont inui ty between cable wir ing and cable connector. Replace
c a b l e  i f  d e f e c t i v e .
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8 . PLOTTER DOES NOT RESPOND TO COMMANDS OR GENERATES “ERROR” FOR EACH
INSTRUCTION - Cont

Step 2. Check swi tch address codes for  accuracy using the fo l lowing
procedures.

NOTE

When se t t ing  para l le l  po l l  b i t  sw i tch ,  be  sure  a  de ten t  i s  fe l t  on  head .

( a )  C h a n g e  p a r a l l e l  p o l l  b i t  f r o m  1  t o  2 .

(b) Change talk/listen address switches to off, off, on, off, on,
on.
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8. PLOTTER DOES NOT RESPOND TO COMMANDS OR GENERATES “ERROR” FOR EACH
INSTRUCTION - Cont

( c )  S e t  s y s t e m  c o n t r o l l e r  s w i t c h  t o  o f f .

(d )  Change  HP- IB  In te r face  se lec t  code  sw i tch  to  6 .

( e )  S e t  p a r a l l e l  p o l l  b i t  s w i t c h  t o  1 .

Step 3. Press  two  ha lves  o f  HP- IB  in te r face  back  toge ther .  Be  sure  tha t
s ix-pin connectors are l ined up wi th their  respect ive plugs on PCA
A2. Be sure  tha t  p las t i c  la tch  rema ins  in  p lace .

Step 4. Re ins ta l l  ho ld ing  sc rews .

Step 5. Turn of f  computer.

Step 6. P lug  HP- IB  in te r face  in to  1 /0  s lo t  in  rear  o f  computer .

Step 7. Plug in good, unchanged HP-IB into another s lot  beside one to be
t e s t e d .

Step 8.  Connect ends of  HP-IB Interface together.

Step 9. Turn on computer power.
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8. PLOTTER DOES NOT RESPOND TO COMMANDS OR GENERATES “ERROR” FOR EACH
INSTRUCTION - Cont

S tep  10 .  Inser t  sys tem tes t  ca r t r idge . Press fo l lowing keys in sequence:

STOP
ERASE
A
EXECUTE
RESET

d

3
EXECUTE

NOTE

 Tape  shou ld  load  and  p r in te r  shou ld  p r in t  message  s im i la r  to  fo l l ow ing :

PLEASE VERIFY THE FOLLOWING:

GEN. I/O ROM IN

EXT. I/O ROM IN

9862 ROM OUT

9872 ROM IN

 Message wi l l  vary depending on which ROM’s are plugged into computer.

Step 11. Check that p lot ter  ROM, general  and extended I /O ROM’s,  are present
in computer for the 9825A model.

Step 12. When computer display says ENTER MODEL # TO BE TESTED..., press fol-
lowing keys in succession: 9, 8, 0, 3, 4, SHIFT and A, and
CONTINUE.

Step 13. When display says ...ENTER SELECT CODE..., press CONTINUE.
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8 . PLOTTER DOES NOT RESPOND TO COMMANDS OR GENERATES “ERROR” FOR EACH
INSTRUCTION - Cont

Step 14.

NOTE

Pressing CONTINUE speci f ies factory select  code 705.

When computer disiplay says ENTER # OF TIMES TO RUN TEST . . . . enter
number (press corresponding key) for  number of  t imes you want to run
test and press CONTINUE.

NOTE

One test takes approximately 2 min to
than 10 t imes.

A f te r  each  tes t  i s  comple te ,  computer
COMPLETE. Any errors that  occur wi l l

complete. Do not run test more

w i l l  d i s p l a y  t i t l e  o f  t e s t  a n d  T E S T
b e  p r i n t e d .-
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8. PLOTTER DOES NOT RESPOND TO COMMANDS OR GENERATES “ERROR” FOR EACH
INSTRUCTION - Cont

S tep  15 .  Compare  ou tpu t  o f  d isp lay  and  p r in tou t  to  above  i l l us t ra t ion  to
be  su re  tes t  has  run  co r rec t l y .

S tep  16 .  I f  tes t  i s  no t  co r rec t ,  compare  d isp layed  o r  p r in ted  e r ro r  and
messages to Table 4-26 and perform indicated maintenance. Table 4-
25  l i s ts  the  HP- IB  tes ts . T e s t  w i l l  h a l t  o n  f a i l e d  p o r t i o n .

S t e p  1 7 .  I f  t e s t  i s  p o s i t i v e  ( n o  e r r o r s ) ,  r e p e a t  s t e p s  1 - 4  o n  t e s t e d  i n t e r -
face  and  res to re  sw i tches  to  the i r  fac to ry  se t t i ngs ,  as  fo l l ows :

Select  code switch to 7.
P a r a l l e l  p o l l  b i t  t o  1 .
Ta lk /L is ten  ADDRESS swi tches  to  on ,  o f f ,  on ,  o f f ,  on ,  and  o f f .
System control ler  to ON.
P a r a l l e l  p o l l  l o g i c  s t o p s  o n  I .
I f  t e s t  f a i l e d ,  r e p l a c e  H P - I B .

Step 18. Repeat steps 5 and 6,  and reassemble HP-IB interface.

9 . POWER SUPPLY FAILURE.

Step 1. Remove HP-IB interface from plot ter.

Step 2. Turn LINE power switch to on ( I ) .

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l  shock .  Be  ca re fu l  no t
to  touch  any  e lec t r i ca l  connec t ions .  Be  su re  you  a re  s tand ing  on  an
i n s u l a t e d  f l o o r  o r  m a t .
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

9. POWER SUPPLY FAILURE - Cont

Step 3. To open up plot ter :

(a)  Unscrew two hood reta in ing screws and remove rear hood.
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

9. POWER SUPPLY FAILURE - Cont

(b )  Ra ise  upper  deck . Swing latching bar up and engage it
s e c u r e l y  i n  r e t a i n i n g  s l o t .
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Table 4-24. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

9. POWER SUPPLY FAILURE - Cont

Step 4. Check fuses F1, F2, and F3 on A4.

(a )  I f  fuses  a re  good ,  p roceed  to  s tep  5 .

(b )  Rep lace  fuse .

Step 5. Check LED’s DS1-6 on A4.

( a )  I f  a l l  a r e  l i t ,  p r o c e e d  t o  s t e p  6 .

(b) I f  any LED is not i l luminated, replace A4 (paragraph 4-29.7)

Step 6. Check output of ribbon cables J2 and J4 on 4.

I f  no  vo l tage  i s  p resen t ,  rep lace  r ibbon  cab le .
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Table 4-25, HP-IB TESTS

NOTE

Complete program referred to as “Supervisor Program”.

T e s t Func t ion

Sta tus

Cont ro l  By te

IFC

Se l f -Address

Handshake

Data Transfer

Pass Control

External Address

Service Request

I n t e r r u p t

P a r a l l e l  P o l l

Sends  fou r  by tes :  e r ro r  by te ,  address  by te ,  con t ro l
by te ,  and  s ta tus  by te .

Checks to be sure that al l  control  l ines can be set and
cleared independent ly using R7 out.

Ensures IFC works correct ly .

Makes  su re  IUT*  can  address  i t se l f  to  ta l k  and  l i s ten .

Ensures that handshake l ines** operate correct ly and
IUT can  ac t  as  ta l ke r  and  l i s tener .

Ensures  tha t  a l l  D IO l i nes  opera te  co r rec t l y  and  inde-
penden t l y .

Ensures IUT* can pass control  to another device.

Ensures that IUT can be addressed to be both act ive
t a l k e r  a n d  a c t i v e  l i s t e n e r  b y  a n o t h e r  c o n t r o l l e r .

Ensures that IUT can request service and can respond
c o r r e c t l y  t o  s e r i a l  p o l l .

Ensures IUT can accept interrupt enable, and mask and
i s s u e  i n t e r r u p t  a t  a p p r o p r i a t e  t i m e .

Makes sure IUT can issue paral le l  pol l  to other devices
and  respond  to  para l le l  po l l  reques t .

* IUT - In te r face  Un i t  Tes ted  ( re fe rs  to  HP- IB  In te r face)

** DAV, NRFD, and NDAC are handshake lines.
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Table 4-26. HP-IB ERROR DISPLAYS AND POSSIBLE CAUSES

D i s p l a y  o r  P r i n t o u t Possible Causes

“HP-IB IDENTIFIER BYTE IS
NOT CORRECT-- IT IS
IT SHOULD BE 60(OCT)”

“ERROR BYTE IS NOT CORRECT
- - I T  I S , IT SHOULD BE O“

“ADDRESS BYTE IS INCORRECT
- - I T  I S          , IT SHOULD
BE 325(OCT)" “CHECK SWITCH
SETTING”

“CONTROL BYTE IS NOT RESET
CORRECTLY--IT IS     , IT
SHOULD BE 100(OCT)"

“STATUS BYTE IS NOT RESET
CORRECTLY--IT IS , IT
SHOULD BE 14(OCT)”

“TRIED TO CLEAR (SRQ, REN,
ATN, IFC or EDI) BUT
COULD NOT”

STATUS TEST FAILURES

(1)

(2 )

(1 )

(2 )

(1 )

(2)

(3 )

(4 )

(1)

(2)

(1)

(2 )

Failure of PCA A2.

Bus ADDRESS switch set incorrectly.

Failure of ROM.

F a i l u r e  o f  i n p u t / o u t p u t  m u l t i p l i e r s .

Improper  se lec t  code  sw i tch  se t t i ng .

Fa i lu re  o f  se lec t  code  sw i tch .

Fa i lu re  o f  se lec t  code  decoders .

Improper ADDRESS switch

F a i l u r e  o f

F a i l u r e  o f

F a i l u r e  o f

F a i l u r e  o f
c i r c u i t s .

CONTROL BYTE TEST FAILURES

( 1 )  F a i l u r e

( 2 )  F a i l u r e

( 3 )  F a i l u r e

o f

o f

o f

c o n t r o l  l o g i c

interrupt logic.

sett ing.

c i r c u i t r y .

m ic rop rocessor .

compute r  in te r rup t

HP- IB  t ransce ive rs .

c o n t r o l  b u s  l a t c h .

c o n t r o l  l o g i c .
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Table 4-26. HP-16 ERROR DISPLAYS AND POSSIBLE CAUSES - Cont

D i s p l a y  o r  P r i n t o u t Possible Causes

IFC TEST FAILURE

“ IFC DID NOT PROPERLY RESET Fa i lu re  o f  con t ro l  bus  la tch ,  HP- IB
CONTROL BYTE” t r a n s c e i v e r ,  o r  c o n t r o l  l o g i c .

“TRIED TO SET ATN EOI, AND Fa i lu re  o f  con t ro l  l og ic  o r  HP- IB  t rans-
TO CLEAR REN SIMULTANEOUSLY, c e i v e r .
BUT COULD NOT.
CONTROL BYTE IS  , IT
SHOULD BE 260(OCT)”

SELF-ADDRESS TEST FAILURES

"IUT DOES NOT BECOME ACTIVE
TALKER WHEN ADDRESSED”

“IUT DOES NOT BECOME ACTIVE
LISTENER WHEN ADDRESSED”

“DIO LINES ARE BAD, TRIED TO
ADDRESS THE TEST CARD WITH

BUT IT DID NOT RECOG-
NIZE ITS ADDRESS” “CHECK TO
BE SURE CABLE IS CONNECTED”

Example:

“HANDSHAKE FAILURE. IUT
IS ACTIVE (LISTENER or
TALKER)”

DAV = 0
NRFD = 0
NDAC = 0

SHOULD BE:

(1) Fai lure of  computer PCA A1.

(2 )  Sys tem con t ro l le r  sw i tch  i s  se t  i n -
c o r r e c t l y  o r  f a i l e d .

( 3 )  F a i l u r e  o f  p r o c e s s o r  o r  i n t e r r u p t
logic.

Same as i tems (1)-(3)  above.

HANDSHAKE TEST FAILURES

(1)

(2 )

(1)

(2 )

(3 )

Fa i lu re  o f  se lec t  code  sw i tch  o r  se t
i n c o r r e c t l y .

Failure of bus ADDRESS switch or set
i n c o r r e c t l y .

F a i l u r e  o f  c o n t r o l  o r  i n t e r r u p t
l o g i c .

Fa i lu re  o f  sys tem con t ro l le r  sw i tch
o r  s w i t c h  i s  s e t  t o  o f f .

Se lec t  code  sw i tch  i s  se t  i ncor -
r e c t l y .

DAV = 0
NRFD = 1
NDAC = 1
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Table 4-26. HP-IB ERROR DISPLAYS AND POSSIBLE CAUSES - Cont

D i s p l a y  o r  P r i n t o u t Possible Causes

HANDSHAKE TEST FAILURES - Cont

Example:

“HANDSHAKE FAILURE. IUT Same as  p r io r  i t ems (1 ) - (3 ) .
ACTIVE (LISTENER or
TALKER). (LISTENER or
TALKER) HAS ISSUED AN R4

DAV = 0
NRFD = 0
NDAC = 0

SHOULD BE:

DAV = 0
NRFD = 1
NDAC = 1

DATA TRANSFER FAILURES

“DATA WRITE ERROR- -DATA
WRITTEN WAS MORE THAN 5
WRITE ERRORS. PRESS
CONTINUE TO SEE MORE.
SHOULD HAVE BEEN

(1)  Fa i lu re  o f  HP- IB  In te r face  da ta
registers on PCA A1.

(2 )  Fa i lu re  o f  ou tpu t  da ta  and  con t ro l
l a t c h ,  m i c r o p r o c e s s o r ,  o r  i n p u t
mu l t ip lexer  on  PCA A2.

“DATA READ ERROR--DATA READ
WAS MORE THAN 5 READ ERRORS.
PRESS CONTINUE TO SEE MORE.
SHOULD HAVE BEEN

Same as items (1) and (2) above.
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Table 4-26. HP-IB ERROR DISPLAYS AND POSSIBLE CAUSES - Cont

D i s p l a y  o r  P r i n t o u t Possible Causes

“ INTERFACE DOES PASS CONTROL, F a i l u r e  o f  c o m p u t e r  i n t e r r u p t  c i r c u i t
BUT DOES NOT ITSELF RELIN- on  PCA A1  o r  p rocessor  in te r rup t  c i r cu i t
QUISH CONTROL” on PCA A2.

“ INTERFACE DOES NOT PASS (1) Cable is  d isconnected or  loose.
CONTROL, BUT DOES ITSELF
RELINQUISH CONTROL. CHECK ( 2 )  F a i l u r e  o f  i n t e r r u p t  c o n t r o l  c i r -
TO BE SURE CABLE IS CONNECTED” cuit on PCA A2.

“INTERFACE NEITHER PASSES ( 1 )  F a i l u r e  o f  i n t e r r u p t  c i r c u i t s  o n
NOR RELINQUISHES CONTROL” both cards.

(2 )  Fa i lu re  o f  m ic roprocessor .

“IUT CANNOT BE ADDRESSED AS (1)  Fa i lu re  o f  ou tpu t  da ta  o r  con t ro l
A TALKER BY ANOTHER CONTROL- bus latch c i rcui ts on PCA A2.
LER. STATUS BYTE IS

(2 )  Fa i lu re  o f  m ic roprocessor .

“IUT CANNOT BE ADDRESSED AS ( 1 )  F a i l u r e  o f  d a t a  i n p u t  m u l t i p l e x e r ,
A LISTENER BY ANOTHER CON- c o n t r o l  b u s  l a t c h ,  o r  i n t e r r u p t  c i r -
TROLLER. STATUS BYTE IS cuits on PCA A2.

(2 )  Fa i lu re  o f  m ic roprocessor .
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Table 4-26. HP-IB ERROR DISPLAYS AND POSSIBLE CAUSES - Cont

D i s p l a y  o r  P r i n t o u t Possible Causes

SERVICE REQUEST FAILURES

“INTERFACE REQUESTED SERVICE (1) Fai lure of  control  bus latch ROM U1
BUT “SRQ IN STATUS BYTE” IS or I /O register selector on PCA A2.
NOT SET”

(2 )  Fa i lu re  o f  m ic roprocessor .

“INTERFACE DOES NOT REQUEST Same as items (1) and (2) above.
SERVICE. CANNOT CLEAR “SRQ””

“INTERFACE INCORRECTLY Same as items (1) and (2) above.
RESPONDED TO SERIAL
CANNOT CLEAR “SRQ””

“IUT WAS ENABLED TO
ON SERVICE REQUEST,
INTERRUPT OCCURRED”

POLL.

INTERRUPT TEST FAILURES

INTERRUPT ( 1 )  F a i l u r e o f  i n t e r r u p t  l o g i c ,  m i c r o -
BUT NO processor ,  o r  con t ro l  bus  la tch  on

PCA A2 .

“IUT WAS ENABLED TO INTERRUPT
INTERRUPT ON BECOMING, ACTIVE
CONTROLLER, BUT NO INTERRUPT
OCCURRED”

“IUT WAS ENABLED TO INTERRUPT
INTERRUPT ON BECOMING ACTIVE
TALKER, BUT NO INTERRUPT
OCCURRED”

“IUT WAS ENABLED TO INTERRUPT
INTERRUPT ON BECOMING ACTIVE
LISTENER, BUT NO INTERRUPT
OCCURRED”

(2) Fai lure of  output data latch on PCA
A2.

(1) Same as items (1) and (2) above.

(2) Fai lure of  computer command register
or interrupt logic on PCA A1.

Same as items (1) and (2) above.

F a i l u r e  o f  i n t e r r u p t  l o g i c ,  m i c r o p r o c e s -
s o r ,  c o n t r o l  b u s  l a t c h ,  o r  d a t a  i n p u t
mu l t ip lexer  on  PCA A2.
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Table 4-26. HP-IB ERROR DISPLAYS AND POSSIBLE CAUSES - Cont

D i s p l a y  o r  P r i n t o u t Possible Causes

PARALLEL POLL FAILURE

“IUT DID NOT CONDUCT PARALLEL (1 )
POLL CORRECTLY . NO “SRQ” WAS
PRESENT AND POLL RETURNED

(2)

(3 )

“IUT DID NOT CONDUCT PARALLEL (1 )
POLL CORRECTLY; “SRQ” WAS
PRESENT; POLL RETURNED    , (2)
SHOULD HAVE BEEN 2“

(3 )

F a i l u r e  o f  p a r a l l e l  p o l l  l o g i c  o n
PCA A1.

P a r a l l e l  p o l l  l o g i c  s w i t c h  i s  s e t
i n c o r r e c t l y .

F a i l u r e  o f  p a r a l l e l  p o l l  l o g i c ,  o u t -
pu t  da ta  la tch ,  o r  con t ro l  bus  la tch
on PCA A2.

P a r a l l e l  p o l l  s w i t c h  i s  m i s s e t .

F a i l u r e  o f  p a r a l l e l  p o l l  l o g i c  o n
PCA A1 and A2.

Failure of ROM U1.

“IUT DID NOT RESPOND CORRECTLY F a i l u r e  o r  w r o n g  s e t t i n g  o f  p a r a l l e l
TO PARALLEL POLL. RESPONSE WAS p o l l  s w i t c h .

, SHOULD HAVE BEEN 1.
CHECK PARALLEL POLL SWITCH
SETTING--SHOULD BE 1“
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4-29. MAINTENANCE PROCEDURES.

a. Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  d i rec t /genera l  suppor t
ma in tenance  func t ions  fo r  the  X-Y  g raph ics  p lo t te r . Personne l  requ i red  a re  l i s ted
only i f  the task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Pen Adjustments. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29.1

Pen Arm Adjustment (X-Drive) . . . . . . . . . . . . . . . . . . . . . 4-29.2

Cable Tension Adjustment . . . . . . . . . . . . . . . . . . . . . . . 4-29.3

X- and Y-Limit Switch Adjustment . . . . . . . . . . . . . . . . . . . 4-29.4

X-Axis Motor Driver Adjustments . . . . . . . . . . . . . . . . . . . . 4-29.5

Y-Axis Motor Driver Adjustments . . . . . . . . . . . . . . . . . . . . 4-29.6

Printed Circuit Assembly (PCA) Replacement. . . . . . . . . . . . . . . 4-29.7

Electrostatic Table (Platen) Replacement . . . . . . . . . . . . . . . 4-29.8

X-Limit Switch Replacement . . . . . . . . . . . . . . . . . . . . . . 4-29.9

Y-Limit Switch Replacement . . . . . . . . . . . . . . . . . . . . . . 4-29.10

Transformer Replacement . . . . . . . . . . . . . . . . . . . . . . . . 4-29.11

Fan Replacement. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29.12

Pen Solenoid Replacement. . . . . . . . . . . . . . . . . . . . . . . . 4-29.13

X- and Y-Drive Motor Replacement. . . . . . . . . . . . . . . . . . . . 4-29.14

X-Drive Cable Replacement . . . . . . . . . . . . . . . . . . . . . . . 4-29.15

X-Cable Replacement. . . . . . . . . . . . . . . . . . . . . . . . . . 4-29.16

Y-Cable Replacement. . . . . . . . . . . . . . . . . . . . . . . . . . 4-29.17

HP-IB Logic Board Replacement . . . . . . . . . . . . . . . . . . . . . 4-29.18

Interface Cable Assembly Replacement . . . . . . . . . . . . . . . . . 4-29.19
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4-29 .1 Pen Adjustments.

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: HP-9825A Desk-Top Computer
F la t  T ip  Screwdr ive r  (0 .25  in . )
Mach in is t ’ s  Ru le
No. 1 Cross Tip Screwdriver
5/64 in. Hex Head Key Wrench
.050 in. Hex Head Key Wrench
Jewe le r ’ s  Sc rewdr i ve r
Gram Gage Set: 0-60 g

0-30 g

a . Remove pen cover from pen arm assembly by first removing pen cover
screw.

b .  A d j u s t  t r a v e l  a d j u s t m e n t
pen in the pen holder.

sc rew to  ob ta in  3 .4  mm ver t i ca l  t rave l  w i th  no

c . Ad jus t  pen  he igh t :

( 1 )  I n s t a l l  a  p e n  i n t o  t h e  p e n  h o l d e r .

(2) Move pen to lower left corner of platen.

(3 )  Ad jus t  pen  he igh t  ad jus tment  sc rew un t i l  the  pen  t ip  i s  2 .3  mm
above the platen surface.
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(4) Check the pen height in remaining three corners and at  the center
o f  p l a t e n .

d .  A d j u s t  d a s h p o t :

(1) Load paper on pIaten of plotter.

( 2 )  I n s e r t  p e n  i n  p e n  h o l d e r .

(3) Hook up required interface cables between plot ter  and HP-9825
Desk-Top Computer.

(4) Insert  “Pen Damping Adjustment Program” into computer.  Do not
execu te  p rogram un t i l  comp le t ion  o f  nex t  s tep .
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(5 )  Inser t  appropr ia te  s i ze  hex  head  key  in to  dashpo t  ad jus tment  sc rew
and be ready for  adjustment.

(6)  Execute computer program.

( 7 )  P r o g r a m  w i l l  p l o t  a  s e r i e s  o f  c h a r a c t e r s .  C h e c k  b e g i n n i n g  o f
each  p lo t .

(8) Turn dashpot adjustment screw to r ight unt i l  too much damping
o c c u r s  a s  s h o w n  i n  d e t a i l  “ B ”  o f  i l l u s t r a t i o n  p r i o r  t o  d .

(9 )  Turn  dashpo t  ad jus tment  sc rew to  the  le f t  un t i l  t he  co r rec t
damping  i s  jus t  reached ,  and  then  con t inue  tu rn ing  the  ad jus t -
m e n t  1 / 4  t u r n  t o  t h e  l e f t .

e . Pen force adjustment:

( 1 )  P r e s s

( 2 )  P r e s s

( 3 )  U s i n g
f o r c e

P1 to  re tu rn  pen  car r iage  to  lower  le f t  co rner  o f

PEN DOWN button.

0-30 g gage, adjust the pen adjustment screw so it
o f  2 3  ±  3  g  t o  l i f t  p e n  t i p  o f f  p l a t e n .

p l a t e n .

 t a k e s  a
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f .  P e n  l i f t  a d j u s t m e n t :

(1) Using a 0-60 g gage, place the gage feeler on the solenoid plate
near where the pen height adjustment screw touches the solenoid
p l a t e .

(2) The solenoid plate should start  to move downward when a pressure
of 51 ± 2 g is appl ied wi th the gage feeler.

(3) To adjust ,  bend the bottom solenoid plate pen spr ing tab upward to
decrease the pressure or  downward to increase the pressure to
obtain the correct  gram pressure.

g . Re ins ta l l  t he  pen  cover .

4-29.2 Pen Arm Adjustment (X-Drive).

MOS: 35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS:  F la t  T ip  Screwdr ive r
Cross Tip Screwdriver

a. Remove rear hood from plotter.

b .  Load  the  p lo t te r  w i th  l i ned  char t  paper  and  a  new pen .

c . Draw one  l i ne  in  the  Y-ax is  on  a  char t  g r id  l i ne .

d .  Check  th is  d rawn l i ne  fo r  any  o f f se t  f rom the  g r id  l i ne .

e . Se t  pen  a rm ad jus tment  nu t  to  co r rec t  any  o f f se t  in  perpend icu la r
p l o t  l i n e .

f .  R e i n s t a l l  r e a r  h o o d .

4-255



TM 5-6675-320-14

4-29 .3  Cab le  Tens ion  Ad jus tment .

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 2)
Tension Gage
5/32 in. Hex Head Key Wrench
Dynamometer, 100-500 g

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv ic ing  the  g raph ics  p lo t te r .

a . Set LINE power switch to of f . Remove power cord and HP-IB Interface.

b .  T o  o p e n  u p  p l o t t e r :

(1)  Unscrew two hood reta in ing screws and remove rear hood.
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(2 )  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  engage  i t  secure ly  in
retaining slot .

c . Move pen arm to extreme r ight edge of platen and pen carr iage to top
o f  a rm (as  v iewed f rom f ron t  o f  p lo t te r ) .

d .  Loca te  m idpo in t  be tween  pu l leys  on  ax is  cab le  to  be  ad jus ted .
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e . Us ing  dynamometer ,  push  cab le  a t  m idpo in t  un t i l  i t  j us t  touches  rear
t rack edge.

f .  Ro ta te  re la ted  cab le  tens ion  ad jus tment  w i th  a  5 /32  in .  hex  head  key
wrench ( to r ight  t ightens cable) to obtain gage reading of  325 ± 25 g.
Ad jus tment  i s  l oca ted  in  access  ho le .

g . After each adjustment,  manual ly move pen arm (X-cable adjustment)  or
pen  ca r r iage  (Y-cab le  ad jus tment )  th rough  i t s  respec t i ve  range  o f
t rave l  severa l  t imes .  Then  recheck  cab le  tens ion .

h .  R e a s s e m b l e  p l o t t e r .
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4-29 .4  X-  and  Y-L im i t  Swi tch  Ad jus tment .

MOS: 35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 1)
M u l t i m e t e r

SUPPLIES: Rubber Matting

WARNING

Elec t r i ca l  shock  hazard .  You  mus t  s tand  on  rubber  mat t ing  as  a  p ro tec t i ve
measure  be fo re  per fo rm ing  th i s  p rocedure .  Dea th  o r  se r ious  in ju ry  cou ld
r e s u l t .

a .  Turn  L INE power  sw i tch  to  o f f  (0 ) .

b .  To  open  up  p lo t te r .

(1) Unscrew two hood retaining screws and remove hood.
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(2 )  Ra ise  upper  deck . Swing latching bar up and engage i t  securely
i n  r e t a i n i n g  s l o t .

c . Move the arm assembly to the extreme r ight s ide of  i ts t ravel  as v iewed
f r o m  t h e  f r o n t  o f  t h e  p l o t t e r . Pos i t ion  the  pen  c law so  tha t  i t  j us t
touches the r ight  end of  the pen capper assembly of  sta l l  #8.

d .  Connec t  a  mu l t imete r  ac ross  X- l im i t  sw i tch  connec to r  loca ted  on  the
front panel PCA. A d j u s t  t h e  s w i t c h  b r a c k e t  u n t i l  t h e  s w i t c h  j u s t
c l o s e s . T igh ten  the  ad jus tment  sc rew and  re in i t i a l i ze  the  p lo t te r  to
c h e c k  t h e  a d j u s t m e n t .  R e p e a t  i f  n e c e s s a r y .
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e . P l a c e  a  p e n  i n  t h e  h o l d e r .  M o v e  t h e  h o l d e r  i n t o  t h e  Y - l i m i t  s w i t c h
s t a l l .

f .  L i s ten  fo r  the  sound o f  the  pen- in -a rm sw i tch  and  then  the  Y- l im i t
s w i t c h .  I f  t h i s  s e q u e n c e  i s  n o t  h e a r d ,  a d j u s t  t h e  Y - l i m i t  s w i t c h .
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4-29 .5 X-Axis Motor Dr iver Adjustments.

MOS: 35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 1)
F la t  T ip  Screwdr ive r

SUPPLIES: Rubber Matt ing

WARNING

Electrical shock hazard. You must stand on rubber matting as a protective
measure before performing this procedure.  Death or ser ious unjury could
r e s u l t .

a. Open the  p lo t te r .

(1) Unscrew two hood retaining screws and remove hood.

(2 )  Ra ise  upper  deck . Swing latching bar up and engage i t  securely
i n t o  r e t a i n i n g  s l o t .
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NOTE

After each adjustment,  return to step b and begin again unt i l  minimum
v i b r a t i o n  i s  a c h i e v e d .

b .

c .

d .

e .

f .

g .

h.

i .

j .

k .

l .

m.

n .

Place the SELF TEST switch S4-2 in the ON position. Press RESET
then STEP.

Set the Y-MUTE S2 to the OFF position.

Press and hold the #1 PEN SELECT pushbutton for approximately 5
seconds. Release.

and

Adjust the X-3rd harmonic potent iometer R38 for minimum vibrat ion
of the pen holder.

Press and hold the #2 PEN SELECT pushbutton until the plotter arm
stops. Release.

Adjust the X-gain potent iometer R22 for minimum vibrat ion of the
pen holder.

Press and hold the #3 PEN SELECT pushbutton until the plotter arm
stops. Release.

Center the X-B offset potent iometer R40 and adjust the X-A R43 for
minimum vibrat ion of  the pen’  holder.

Ad jus t  the  X-B o f fse t  po ten t iometer  R40 fo r  m in imum v ib ra t ion  o f
the pen holder.

Return the Y-MUTE switch S2 to the ON position.

Reset SELF TEST switch to OFF position.

Press RESET.

Lower upper deck assembly and re instal l  rear hood.
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4-29 .6  Y-Ax is  Moto r  Dr i ve r  Ad jus tments .

MOS: 35E,  Spec ia l  E lec t ron ic

TOOLS: Cross Tip Screwdriver
F la t  T ip  Screwdr ive r

SUPPLIES: Rubber Matt ing

Devices Repairer

(No. 1)

E lec t r i ca l  shock  hazard .
measure before performing
r e s u l t .

WARNING

You must stand on rubber matt ing as a protect ive
th i s  p rocedure . Dea th  o r  se r ious  in ju ry  cou ld

a. To open up plot ter :

(1)  Unscrew two hood reta in ing screws and remove rear hood.

(2 )  Ra ise  upper  deck . Swing latching bar up and engage i t  securely in
r e t a i n i n g  s l o t .
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b .

c .

d .

e .

f.

g .

h .

i .

j .

k .

l .

m.

Place the SELF TEST switch S4-2 in the ON position. Press RESET and
then press STEP.

Set the X-MUTE S1 to the OFF position.

Press and hold the #4 PEN SELECT pushbutton for approximately five
seconds. Release.

Adjust the Y-3rd harmonic potent iometer R39 for minimum vibrat ion
of the pen holder.

Press and hold the #5 PEN SELECT pushbutton until the plotter arm
s tops . Release.

Adjust the Y-gain potent iometer R27 for minimum vibrat ion of the
pen holder.

Press and hold the #6 PEN SELECT pushbutton until the plotter arm
stops . Release.

Center the Y-B offset potent iometer R44 and adjust the Y-A R47 for
minimum vibrat ion of  the pen holder.

Ad jus t  the  Y-B o f fse t  po ten t iometer  R44 fo r  m in imum v ib ra t ion  o f
the pen holder.

Return the X-MUTE switch S1 to the ON posi t ion. Also place the
SELF TEST switch to the OFF position.

Press RESET.

Lower upper deck assembly and re instal l  rear hood.
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4-29 .7  Pr in ted  C i rcu i t  Assembly  Rep lacement .

MOS: 35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 1)
9 /32  in .  Nu t  Dr i ve r

SUPPLIES: PCA Assembly

WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power
cord  i s  unp lugged  be fo re  se rv i c ing .

a . Replace PCA A2.

( 1 )  O p e n  t h e  p l o t t e r .

(a)  Unscrew two hood reta in ing screws and remove hood.

(b )  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  engage  i t
s e c u r e l y  i n t o  r e t a i n i n g  s l o t .
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(2) Tag, unplug and disconnect all interconnecting wires between

(3)

(4 )

(5 )

(6 )

(7 )

(8 )

(9 )

upper and lower deck assemblies.

Remove the two screws from the rear panel.

Unplug A1 cable connection.

Remove eight screws and defective PCA AZ from the plotter.

Install new PCA A2 and secure with eight screws.

Plug in A1 cable connect ion.

Reconnect al l  interconnect ing cables and wir ing between upper and
lower deck assembl ies.

Lower upper deck assembly and re instal l  rear hood.
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b. Replace PCA A1.

Death or ser ious in jury may occur f rom electr ical  shock unless power
cord  i s  unp lugged  be fo re  se rv i c ing .

(1 )  Remove  two  re ta in ing  sc rews  secur ing  board  to  p lo t te r  hous ing .

(2) Remove eight screws from PCA

(3) Li f t  rear of PCA A2 and move
PCA A1 and PCA A2 connector.

A2.

t o w a r d  f r o n t  o f  p l o t t e r  t o  d i s c o n n e c t

4-288

(4)  Remove defect ive PCA A1 assembly f rom plot ter .

(5) Remove two screws and PCA A1 housing.

(6)  Instal l  new PCA A1 into housing and secure wi th two screws.

(7 )  Push  A2  board  in to  A1-A2  connec to r  un t i l  p roper l y  sea ted ,  and
secure A2 board wi th e ight  screws.

(8 )  Secure  A1  board  to  p lo t te r  hous ing  w i th  two  re ta in ing  sc rews .
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c . Replace PCA A5.

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

(1) Remove two screws and grounding spring.

(2 )  Loosen  re ta in ing  sc rew and  remove  p las t i c  sh ie ld .

(3)  Tag and disconnect wir ing f rom board.

(4) Remove two screws and defective PCA A5 board.

(5)  Instal l  new PCA A5 board and secure wi th two screws.

(6 )  Reconnec t  w i r i ng .

( 7 )  R e p l a c e  p l a s t i c  s h i e l d  a n d  t i g h t e n  r e t a i n i n g  s c r e w .

(8 )  Re ins ta l l  g round ing  sp r ing  and  secure  w i th  two  sc rews .
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d. Replace PCA A6.

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

( 1 )  U n p l u g  c a b l e .

(2) Remove three screws and defective PCA A6 board.

(3 )  Ins ta l l  new A6  board  and  secure  w i th  th ree  sc rews .

( 4 )  P l u g  c a b l e  i n .
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e . Replace PCA A4.

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

(1)

(2)

(3 )

(4)

(5 )

(6 )

(7 )

(8)

(9 )

(10)

(11)

(12)

Remove PCA A5 (paragraph 4-29.7c).

Remove PCA A6 (paragraph 4-29.7d).

Tag  and  d isconnec t  a l l  w i r ing .

Tag and unplug al l  d isconnects.

Remove two screws from top of power panel frame.

Remove five screws and defective board.

Remove two screws and

Remove two screws and

Reinstal l  power panel

r e a r  r e t a i n i n g  b r a c k e t .

power panel.

and rear retaining bracket on new PCA A4.

Instal l  new A4 assembly into plot ter  and secure wi th f ive screws.

Reconnect  wir ing.

P lug  in  d isconnec ts .
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(13 )  Re ins ta l l  two  re ta in ing  sc rews  in  top  o f  power  pane l .

(14)  Re ins ta l l  PCA A6.

(15)  Re ins ta l l  PCA A5.

f .  Replace PCA A3.

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

(1) Tag and unplug solenoid cable and platen cable f rom PCA A6.

(2) Tag and unplug motor cables and front  panel  cables f rom PCA A2.

(3 )  D isconnec t  g round  cab le  f rom fo rward  l i ne  sw i t ch  b racke ts .

(4)  Remove upper deck assembly f rom plot ter ,  and place on work surface
face down.
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(5)  Remove four screws and f ront  bot tom panel .

(6 )

(7 )

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

ribbon cable from PCA A3.

two screws and capper assembly.

seven screws and defective PCA A3 board.

Remove four screws and front panel assembly.

Tag and unplug X-and Y-limit switch cables from PCA A3.

Unplug

Remove

Remove

Install new A3 board and secure with seven screws.

Reinstal l  capper assembly and secure wi th two screws.

Plug ribbon cable into new PCA A3.

P lug  in  X-and  Y- l im i t  sw i tches .

Reinstal l  f ront  panel  assembly and secure wi th four screws.

Reinstal l  bot tom panel  and secure wi th four screws.

Reattach upper deck assembly to plot ter .

Reconnect  ground cable on forward l ine swi tch brackets.

Reconnect motor cables and front panel cables to PCA A2.

Plug pen solenoid cable and platen cable into PCA A6.
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 4 -29 .8  E lec t ros ta t i c  Tab le  P la ten)  Rep lacement .

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 1)

SUPPLIES: Platen

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn of f  LINE power switch.  Remove power cord and HP-IB Interface.

b .  T o  o p e n  u p  p l o t t e r :

(1)  Unscrew two hood reta in ing screws and remove rear hood.

( 2 )  R a i s e  u p p e r  d e c k .  S w i n g  b a r  u p  a n d  e n g a g e  i t  s e c u r e l y  i n
r e t a i n i n g  s l o t .
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c . Unp lug  e lec t ros ta t i c  p la ten  p lug .

d .  Pos i t ion  pen  a rm a t  ex t reme r igh t  end  o f  p lo t te r .

NOTE

When re ta in ing  sc rews  a re  removed f rom p la ten ,  i t  w i l l  f a l l .  P lace
suppor t ing  mate r ia l  under  p la ten  be fo re  remov ing  a l l  sc rews .

e . Remove six screws around edge of platen and two screws from center of
p l a t e n .

f .  L i f t  de fec t i ve  p la ten  ou t  ca re fu l l y  f rom end  oppos i te  pen  a rm.

g . Instal l  new platen and secure wi th eight  screws.

h .  P l u g  i n  e l e c t r o s t a t i c  p l a t e n  p l u g .

i . Lower upper deck assembly and re instal l  rear hood.
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4-29 .9  X-L im i t  Swi tch  Rep lacement .

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 1)
Cross Tip Screwdriver (No. 0)

SUPPLIES: Cable Ties
X-L imi t  Swi tch

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn off equipment and remove power cord.

b .  T o  o p e n  u p  p l o t t e r :

(1)  Unscrew two hood reta in ing screws and remove rear hood.
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(2 )  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  engage  i t  secure ly  in
r e t a i n i n g  s l o t .

c . Unplug X- l imit  switch connector f rom PCA A3.

d.  Remove screw that secures X- l imi t  switch to switch bracket and remove
d e f e c t i v e  s w i t c h .

e . I n s t a l l  n e w  X - l i m i t  s w i t c h .

f .  P l u g  i n  X - l i m i t  s w i t c h  c o n n e c t o r .

g . Se t  X- l im i t  ad jus tment  sc rew accord ing  to  X- l im i t  ad jus tment  p rocedure
(paragraph  4 -29 .4 ) .

h.  Lower upper deck assembly and reinstal l  rear hood.
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4-29 .10  Y-L im i t  Swi tch  Rep lacement .

MOS:  35E,  Spec ia l  E lec t ron ic

TOOLS: Cross Tip Screwdriver

SUPPLIES:  Y-L imi t  Swi tch

Devices Repairer

(No. 1)

Death or ser ious in jury may occur f rom electr ical  shock unless power
cord  i s  unp lugged  be fo re  se rv i c ing .

a . Turn off  equipment and

b .  T o  o p e n  u p  p l o t t e r :

remove power cord.

(1)  Unscrew two hood reta in ing screws and remove rear hood.

(2 )  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  engage  i t  secure ly
i n  r e t a i n i n g  s l o t .
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c . Unplug two connectors from PCA A3.

d .  Remove re ta in ing  sc rews  and  l i f t  o f f  f ron t  pane l  assembly .

e . Remove two screws and capper assembly.

f .  Remove two screws and defect ive switch.

g . Instal l  new switch and secure wi th screws.

h .  Re ins ta l l  capper  assemb ly .

i . Re ins ta l l  f ron t  pane l  assembly .

j . Plug connectors into A3.

k.  Lower upper deck assembly and re instal l  rear hood.
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4-29 .11  Trans fo rmer  Rep lacement .

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross! Tip Screwdriver (No. 1)

SUPPLIES: Transformer

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn off equipment and remove power cord.

b .  T o  o p e n  u p  p l o t t e r :

(1)  Unscrew two hood reta in ing screws and remove rear hood.
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(2 )  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  engage  i t  secure ly  in
r e t a i n i n g  s l o t .

c . Tag and unplug wires f rom transformer.

d .  Remove  re ta in ing  sc rews  and  de fec t i ve  t rans fo rmer .

e . Instal l  new transformer and secure wi th screws.

f .  R e c o n n e c t  w i r e s .

g . Lower upper deck assembly and re instal l  rear hood.
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4-29.12 Fan Replacement.

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 1)
Cross Tip Screwdriver (No. 0)

SUPPLIES: Fan

WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power cord is
unp lugged  be fo re  se rv i c ing .

a. Turn off equipment and remove power cord.

b .  T o  o p e n  u p  p l o t t e r :

(1)  Unscrew two hood reta in ing screws and remove rear hood.
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(2 )  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  engage  i t  secure ly  in
r e t a i n i n g  s l o t .

c . Remove two  sc rews ,  f i l t e r ,  and  f i l t e r  mount ing  b racke t .

NOTE

One sc rew i s  longer  than  rema in ing  th ree  sc rews .  No te  i t s  pos i t i on .

d.  Remove four screws and part ia l ly  remove fan assembly.

e . Remove two screws and grounding spr ing.
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f .

g .

h.

i .

j .

k .

l .

m.

n .

o .

p .

q .

r .

s .

t .

Remove screw and plastic shield from PCA A5.

Unplug fan cable from PCA A5.

Disconnect ground wire f rom fan.

Remove screw and latching bar.

Remove four screws and fan mounting bracket.

D iscard  de fec t i ve  fan .

Instal l  new fan on bracket  and secure wi th four screws.

Re ins ta l l  l a t ch ing  bar  and  secure  w i th  sc rew.

Reconnect ground wire.

Plug fan cable into PCA A5.

R e i n s t a l l  p l a s t i c  s h i e l d  a n d  t i g h t e n  s c r e w .

Reinstal l  grounding spr ing and secure wi th two screws.

Reinstal l  fan assembly and secure wi th four screws.

Re ins ta l l  f i l t e r  and  f i l t e r  mount ing  b racke t  and  secure  w i th  two  sc rews .

Lower upper deck assembly and re instal l  rear hood.

4-29.13 Pen Solenoid Replacement.

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 0)

SUPPLIES: Pen Solenoid

WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power cord is
unp lugged  be fo re  se rv i c ing .

CAUTION

Do not touch dashpot piston with bare hands. Skin oi ls wi l l  damage surface
o f  p i s t o n .

a. Remove pen carriage cover.
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b. Tape pen carr iage top and dashpot securely together to prevent any parts
f r o m  g e t t i n g  l o s t .

c . Remove screw from dashpot mounting bracket.

d.  Careful ly  swing dashpot and pen carr iage away f rom pen arm.

e . Li f t  pen c law assembly up and to the s ide.
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f .  Remove  t ra i l i ng  cab le  t ray  cover  (snaps  in  p lace) .

g .

h .

i .

j .

k .

l .

m.

n .

o .

p .

q .

r .

D i s c o n n e c t  s o l e n o i d  e l e c t r i c a l  p l u g .

D isconnec t  sp r ing .

Thread solenoid electr ical  p lug f rom pen claw assembly.

Remove retain ing screw and defect ive solenoid.

Instal l  new solenoid and secure wi th screws.

Reconnect  spr ing.

C o n n e c t  e l e c t r i c a l  p l u g .

Re ins ta l l  cab le  cover  by  snapp ing  in  p lace .

Lower pen claw assembly in place.

Reinstal l  dashpot mount ing bracket screw. Remove tape.

Re ins ta l l  pen  ca r r iage  cover .

Perform pen adjustment procedures (paragraph 4-29.1).
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4-29.14 X- and Y-Drive Motor Replacement.

MOS: 35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver
3/32 in. Hex Head Key Wrench

SUPPLIES: Drive Motor

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Turn off equipment and remove power cord and HP-IB Interface.

b .  T o  o p e n  u p  p l o t t e r :

(1)  Unscrew two hood reta in ing screws and remove rear hood.
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(2) Raise upper deck. Swing latching bar up and engage it securely in
r e t a i n i n g  s l o t .

c . Unplug motor connectors from A2.

d.  Loosen hex head dr ive pul ley c lamping screw and secure dr ive pul ley to
prevent i ts movement.

4-288



TM 5-6675-320-14

e . Remove four motor mounting screws and carefully remove motor and
b r a c k e t .

f .  De tach  de fec t i ve  moto r  f rom motor  b racke t  by  remov ing  nu ts ,  bo l t s ,  and
washers  ho ld ing  moto r  to  i t s  b racke t .

g . Instal l  new motor on mount ing bracket and secure wi th bol ts,  washers,
and nuts.

h. Instal l  new motor and bracket on plot ter  and secure wi th four screws.

i . Reconnect cable assemblies to A2.

j . T igh ten  d r i ve  pu l ley  c lamp ing  sc rew.

k .  Ver i f y  cab le  tens ion  by  per fo rm ing  respec t i ve  (X-  o r  Y - )  cab le  ten -
s ion adjustment procedure (paragraph 4-29.3).

l . Per fo rm moto r  d r i ve r  ad jus tments  (paragraphs  4 -29 .5 ,  4 -29 .6 ) .

m. Lower upper deck assembly and re instal l  rear hood.
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4-29.15 X-Drive Cable Replacement.

MOS: 35E, Special Electronic Devices Repairer

TOOLS: Cross Tip Screwdriver (No. 1)
3/32 in. Hex Head Key Wrench
Dynamoter 100-500 g

SUPPLIES: Insulation Tape (Item 19, Appendix E)
X-Drive Cable

WARNING

Death or serious injury may occur from electrical shock. Be careful
not to contact high voltage connections.

a. Set LINE power switch to off. Remove power cord and HP-IB Interface.

b. To open up plotter:
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(1)  Unscrew two hood retaining screws

(2 )  Ra ise  upper  deck .  Sw ing  la tch ing
r e t a i n i n g  s l o t .

TM 5-6675-320-14

and remove rear hood.

bar up and engage i t  securely in

c . Loosen but do not remove X-tension adjustment nut.

d .  Remove de fec t i ve  X-d r i ve  cab le  f rom upper  r igh t  and  lower  le f t  te rm ina-
t ion  b racke ts  and  a l l  pu l leys .
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e . Ins ta l l  new X-d r i ve  cab le :

(1 )  Turn  X-moto r  pu l ley  so  tha t  p in  ho le  i s  d i rec t l y  up .

( 2 )  S e c u r e  m o t o r  i n  t h i s  p o s i t i o n  w i t h  t a p e  s o  t h a t  i t  w i l l  n o t  t u r n .

(3 )  Unwind  new X-d r i ve  cab le  tak ing  ca re  no t  to  k ink  cab le .

(4 )  Wind  n ine  tu rns  a round  moto r  pu l ley  so  tha t  the re  a re  th ree
turns above pin and s ix turns below pin.

(5 )  Tape  pu l ley  w ind ings  down secure ly .

(6 )  Thread  shor te r  l eng th  o f  cab le  a round  pu l leys  1  and  2 .
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(7) From pul ley 2,  thread cr imped cable end through feed through hole
and up behind upper r ight  bracket to anchor cr imped end. Cut of f
excess cable end.

(8 )  Thread  longer  cab le  leng th  a round  pu l leys  3 ,  4 ,  and  5 .

(9 )  Anchor  c r imped  cab le  end  in  lower  le f t  b racke t .

(10) Remove tape from motor windings.

(11) Remove two thumbscrews holding plot ter  arm in place.

(12) Move pen carr iage arm assembly to extreme r ight  edge of  p laten.

(13) Move pen holder at  the assembly to the top of  the arm assembly.
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(14 )  Per fo rm cab le  tens ion  ad jus tment  p rocedures  (pa ragraph  4 -29 .3 ) .

(15) Manual ly move carr iage arm assembly and pen holder,  and recheck
cab le  tens ion .

f .  Lower  upper  deck  assemb ly  and  re ins ta l l  rea r  hood .

4-29.16 X-Cable Repl lacement.

MOS:  35E,  Spec ia l  E lec t ron ic

TOOLS: Cross Tip Screwdriver
Cross Tip Screwdriver
3/32 in. Hex Head Key
N u t  D r i v e r  ( 0 . 2 5  i n . )

Devices Repairer

(No. 1)
(No. 0)
Wrench

Dynamometer; 100-500 g

SUPPLIES: X-Cable

WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power
cord  i s  unp lugged  be fo re  se rv i c ing .

a . Set LINE power switch to of f .  Remove power cord and HP-IB Interface.

b .  T o  o p e n  u p  p l o t t e r :
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(1)  Unscrew two hood reta in ing screws and remove rear hood.

(2 )  Ra ise  upper  deck .  Sw ing  la tch ing  bar  up  and  engage  i t  secure ly  in
r e t a i n i n g  s l o t .

c . Pos i t ion  pen  a rm a t  ex t reme r igh t  (pen  s ta l l  end)  edge  o f  p lo t te r .
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d .  U n p l u g  e l e c t r o s t a t i c  p l a t e n  p l u g .

e . Remove X-cable:

(1)  Move the pen carr iage arm to extreme r ight  edge of  p laten.

(2) Remove six screws around edge of  e lectrostat ic platen and two
screws  f rom cen te r  o f  e lec t ros ta t i c  p la ten .

( 3 )  L i f t  e l e c t r o s t a t i c  p l a t e n  o u t  c a r e f u l l y  f r o m  e n d  o p p o s i t e  p e n  a r m .  

(4) Remove X-tension adjust  nut,  and push threaded
out  o f  b racke t .

block down and
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( 5 )  R e m o v e  d e f e c t i v e  X - c a b l e  f r o m  a l l  f o u r  p u l l e y s  a n d  u n l a t c h
c l e a t e d  c a b l e  e n d  f r o m  l o w e r  p e n  c a r r i a g e  b r a c k e t .

g . Install new X-cable:

( 1 )  R e m o v e  p u l l e y  4 .  T a k e  c a r e  n o t  t o  l o s e  w a s h e r  u n d e r n e a t h
p u l l e y .

(2)  Unwind new X-cable taking care not  to k ink.
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(3)  Thread cleated cable end down through space normal ly occupied by
pul ley 4 and anchor c leated end in bracket .

CAUTION

P u l l e y  w i l l  n o t  r o t a t e  i f  w a s h e r  i s  n o t  i n  p l a c e .

(4)

(5 )

( 6 )

(7)

(8 )

Re ins ta l l  pu l ley  4  mak ing  su re  tha t  washer  i s  re ins ta l led  under
pu l ley ,  and  th read  cab le  a round  pu l ley .

Bypass pul ley 3 and thread cable around pul ley 2 to pul ley 1.

Thread cable end adjustment block up into bracket above pul ley 1
a n d  i n s t a l l  a d j u s t  n u t  f i n g e r  t i g h t  o n l y .

Check that  cable is  around pul leys 1 and 2.
by threading cable around pul ley 3.

Ad jus t  tens ion  nu t  un t i l  5 /16  in .  (8  mm)  o f

Then complete str inging

thread is exposed above
n u t .

h .  P o s i t i o n  p e n  c a r r i a g e  a r m  a t  p e n  s t a b l e  e n d  o f  p l o t t e r .  A d j u s t  c a b l e
tension for  325 ± 25 g. Refer to cable tension-adjustment procedure
(paragraph  4 -29 .3 ) .

i . Manual ly exercise pen carr iage arm several  t imes along X-axis and
recheck  cab le  tens ion . Read jus t  i f  necessary .  Repea t  manua l  exer -
c i s ing  and  check ing  a f te r  each  ad jus tment  un t i l  t ens ion  i s  se t  to
325 ± 25 g.

j . Lower upper deck assembly and re instal l  rear hood.
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4-29.17 Y-Cable Repl lacement.

MOS:  35E,  Spec ia l  E lec t ron ic

TOOLS: Cross Tip Screwdriver
3/32 in. Hex Head Key
1 /4  in .  Nu t  Dr i ve r

Devices Repairer

(No. 1)
Wrench

Cr imp ing  P l ie rs  w i th  Cu t te rs
Dynamometer, 100-500 g

SUPPLIES: Insulat ion Tape (I tem 21, Appendix E)
Y-Cable

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Set LINE power switch to of f . Remove power cord and HP-IB Interface.

b .  To  open  up  p lo t te r :

TM 5-6675-320-14
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(1)  Unscrew two hood reta in ing screws and remove rear hood.

(2 )  Ra ise  upper  deck . Swing latching bar up and engage i t  securely in
r e t a i n i n g  s l o t .

c . Manual ly posi t ion plot t ing arm over deck lock assembly,  and secure
arm using two thumbscrews f rom service k i t  or  6/32 in.  screws.

d.  Remove Y-cable:

(1)  Disengage latching bar and lower the upper deck.

(2 )  P lace  pen  car r iage  to  cen te r  o f  p lo t t i ng  a rm.

(3)  Remove pen carr iage cover by removing pen carr iage cover screw.

4-300



CAUTION

Do not touch dashpot piston with bare hands. Skin oils will damage surface
o f  p i s t o n .

TM 5-6675-320-14

(4)  Tape pen carr iage top and dashpot securely together to prevent any
p a r t s  f r o m  g e t t i n g  l o s t .

(5) Remove screw from dashpot assembly.

(6)  Careful ly  swing dashpot and pen carr iage away f rom pen arm.

( 7 )  P u l l  u p  t r a i l i n g  c a b l e  t r a y  c o v e r .

(8) Move trailing cable wires away from two nuts on pen carriage
assembly. Remove two nuts from top of pen carriage assembly.

( 9 )  L i f t  t r a i l i n g  c a b l e  t e r m i n a t i o n  b r a c k e t  o f f  t h r e a d e d  s t u d s .  T a p e
down care fu l l y  to  p lo t te r  a rm.  Re ins ta l l  two  nu ts  over  pu l leys
f i n g e r  t i g h t .
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(10 )  Loosen  rocker  tens ion  a rm nu t  w i th  3 /16  in .  nu t  d r i ve r  un t i l  cab le
t e n s i o n  i s  f u l l y  r e l e a s e d .

(11)  Unhook  cab le  loop  f rom lower  le f t  s tud .

(12) Unhook cable f rom tension arm.

(13) Remove defect ive Y-cable f rom pul leys and motor.

e . Ins ta l l  new Y-cab le :

( 1 )  T u r n  Y - d r i v e moto r  pu l ley  so  tha t  p in  ho le  i s  d i rec t l y  up .

( 2 )  S e c u r e  Y - d r i v e  m o t o r  i n  t h i s  p o s i t i o n  w i t h  t a p e  s o  t h a t  i t  w i l l  n o t
t u r n .

(3 )  Unwind  new Y-d r i ve  cab le  tak ing  ca re  no t  to  k ink .
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(4 )  Inser t  cab le  p in  in to  pu l ley  ho le  so  tha t  l ong  end  (c r imped  end)
can be draped out of way over top of upper deck.

(5 )  Wrap  shor t  end  ( looped  end)  o f  cab le ,  fou r  tu rns  a round  pu l ley
wrapping away from body and r ight  of  p in.

(6 )  Ho ld ing  long  end  w i th  one  hand ,  pu l l  shor te r  end  o f  cab le  un t i l
f ou r  tu rns  a re  wound on  pu l ley  to  le f t  o f  p in .  Tape  these  four
windings down securely.

(7) Thread long end around pul leys 1,  2,  and 3 and from pul ley 3 under
t r a y  t o  p u l l e y  4 .
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( 8 )  E i t h e r  r o t a t e  p l o t t e r  s o  p l a t e n  f a c e s  y o u  o r ,  t a k i n g  c a r e  n o t  t o
damage shor t  end  o f  cab le ,  c lose  up  p lo t te r  to  fac i l i t a te  th read ing
cable along pen carr iage arm.

(9) Thread long end around pulleys 4, 5, and 6 and from pulley 6 back
under  t ray  to  pu l ley  7 .

(10) Rotate or open plotter. Thread long end around pulley 7 and through
s tando f f .  Hook  c r imped  end  in  rocker  tens ion  a rm.

(11) Remove tape from motor pul ley windings. Thread short  ends of  cable
around  motor  pu l ley  to  fo rm f i ve  tu rns  to  r igh t  o f  p in  and  tape
across  w ind ing  to  secure  them to  pu l ley .

(12) Thread short  end around pul leys 8 and 9.  Then thread under t ray
to  pu l ley  10 .

( 1 3 )  E i t h e r  r o t a t e  o r  c l o s e  u p  p l o t t e r  t o  f a c i l i t a t e  t h r e a d i n g  c a b l e
along pen carr iage arm.

(a) Thread short  end around pul leys 11, 12, and 13, then back
under  t ray  to  pu l ley  14 .

CAUTION

Do no t  c r imp te rmina l  a t  th is  po in t .

(b )  E i the r  ro ta te  o r  open  up  p lo t te r  and  th read  cab le  a round
pu l ley  14 .  Loop  hooked  end  over  cab le  s tud .  Pu l l  l oose  cab le
end  to  p rov ide  a  snug  loop  f i t t i ng  a t  s tud .
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( c )  Secure ly  c r imp the  cab le  te rm ina l  and  cu t  o f f  the  excess .

(d) Remove al l  tape f rom motor and pul leys.

(e)  Remove nuts f rom pen holder assembly.

( f )  R e i n s t a l l   t r a i l i n g  c a b l e  t e r m i n a t i o n  b r a c k e t  o v e r  t h r e a d e d
s t u d s .  R e i n s t a l l  n u t s  a n d  t i g h t e n .

(g )  Pos i t i on  pen  so leno id  w i res  so  tha t  they  w i l l  no t  rub  on
p u l l e y s .

( h )  R e i n s t a l l  t r a i l i n g  c a b l e  t r a y  c o v e r .  C h e c k  e n d s  f o r  f l u s h
f i t .

CAUTION

Do not touch dashpot piston with bare hands. Skin oi ls wi l l  damage surface
o f  p i s t o n .

(i) Reinstall dashpot assembly. Hook end of pistion into notch and
posi t ion spr ing over pin.  I f  p iston becomes separated f rom
dashpo t ,  do  no t  touch  w i th  bare  hands .

( j )  Pos i t i on  upper  pen  ho lder  and  ins ta l l  sc rew.

(k )  Re ins ta l l  pen  ho lde r  cover  and  ins ta l l   sc rew.

( l )  P o s i t i o n  p l o t t e r  a r m  a t  t h e  l e f t  ( p e n  s t a l l )  e n d  o f  p l o t t e r .

(m)  Pos i t i on  pen  car r iage  assembly  a t  top  r igh t  co rner  o f  p la ten .

( n )  P u l l  o n  l o o s e  c a b l e  a t  l o o p  c r i m p  t e r m i n a l  u n t i l  a l l  s l a c k  i s
gone from cable. Locate midpoint between two pul leys on Y-
ax is  cab le .
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(14)

(15)

( o )  U s i n g  d y n a m o t e r ,  p u s h  c a b l e  a t  m i d p o i n t  u n t i l  i t  j u s t
touches rear t rack edge. Pu l l  cab le  a t  loop  c r imp te rmina l
unt i l  cable tension of  about 300 grams is obtained on gage.
Securely cr imp loop cr imp terminal  to cable and cut of f  excess
c a b l e .

Ad jus t  cab le  tens ion  fo r  325  +  25  g .  Re fe r  to  cab le  tens ion
adjustment procedure (paragraph 4-29.3).

Lower upper deck assembly and re instal l  rear hood.

HP-IB Iogic Board Replacement.

M O S :  3 5 E ,  S p e c i a l  E l e c t r o n i c  D e v i c e s  R e p a i r e r

TOOLS: Cross Tip Screwdrive (No. 1)

SUPPLIES: PCA Assembly

CARD ENCLOSURE

a. On side of PCA enclosure with dimple, remove two screws shown.

b. Turn PCA enclosure over and remove four screws shown.

c . Grasp both s ides of  PCA enclosure and careful ly  pul l  them apart .
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d .

e .

f .

g .

h .

i .

j .

I f  A2 (HP-IB control  logic board) is to be removed, unplug 24 pin
connec to r .

Turn over s ide of  PCA enclosure holding card to be replaced. Remove
remaining mount ing screws and of fsets.

Remove defective PCA.

Instal l  new PCA and secure wi th screws and of fsets.

Plug cable pin connector back into A2 i f  A2 was removed. Be sure bulk
o f  w i r ing  i s  in  cav i t y  and  no t  obs t ruc t ing  PCA’s .

Be  su re  tha t  s i x -p in  connec to rs  a re  l i ned  up  w i th  the i r  respec t i ve  p lugs
on  A2  and  p las t i c  la tch  i s  in  p lace . Press two halves of PCA enclosure
back  toge ther .

Re ins ta l l  sc rews .
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4-29 .19  In te r face  Cab le  Rep lacement .

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: Cross Tip Screwdriver (No. 1)

SUPPLIES: Cable Assembly

a . On side of PCA enclosure with

b. Turn PCA enclosure cover over

dimple, remove two screws shown.

and remove four screws shown.

c . Grasp both halves of  PCA enclosure and careful ly  pul l  apart .

d. Remove screws and cable clamp and remove end of cable from cable ridge
groove.
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e . Gent ly pul l  24 pin connector and defect ive cable away f rom base.

f .  P lug  new 24  p in  connec to r  on to  p ins .

g . Snap r idge on end of  cable into r idge groove and reinstal l  cable c lamp.

h . Press  w i res  so  they  f i l l  cav i t y  nex t  to  24  p in  connec to r ,  bu t  do  no t  lay
on the PCA.

i . Press halves of  PCA enclosure back together and reinstal l  screws.
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CHAPTER 5

DRAFTING, SCRIBING/TRACING TABLE

Section I INTRODUCTION

5-1 . GENERAL INFORMATION .

5 -1 .1  Scope .

a. Model Number and Equipment Name. Model 99-9933 Draft ing, Scr ibing/Tracing
Tab le .

b.
t a b l e

5 - 2 .

5-2 .1

a.

b .

c .

d .

e .

f .

g .

h.

Purpose of Equipment. T o  p r o v i d e  u s e r  w i t h  d r a f t i n g ,  s c r i b i n g ,  o r  t r a c i n g
in compact uni t .

EQUIPMENT DESCRIPTION.

Equ ipment  Charac te r i s t i cs .  Capab i l i t i es ,  and  Fea tu res .

Rapid work surface select ion.

A u x i l i a r y  e l e c t r i c a l  o u t l e t s .

Two drawer storage.

T i l t i ng  work  su r face  (0 ,  5 ,  and  10  degrees) .

Easy  access  to  a l l  con t ro l s .

D i f f u s e d  l i g h t  s o u r c e .

Drawing  guard  on  f ron t  edge  o f  d ra f t i ng ,  sc r ib ing / t rac ing  tab le .

S tu rdy  s tee l  base .
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5-2.2 Locat ion and Descr ipt ion of  Major Components.

FRAME ASSEMBLY. Supports table top assembly,  drawer assembly,  control  panel,  safety
s t o p s ,  a n d  t i l t  l o c k .

TABLE TOP ASSEMBLY. Consists of draft ing board, l ight board, di f fused l ight ing, and
drawing guard.

CABINET ASSEMBLY. Consists of two drawers and drawer lock module.

5-2.3 Equipment Data.

Power Requirements

D r a f t i n g  S u r f a c e

L igh t  Tab le  Sur face

Dimensions

Width

Depth

He igh t  (Tab le  F la t )

115 V, 60 Hz, single-
phase

42 in.  X 31 in.  (106.7 cm
X 78.7 cm)

30 in.  X 30 in.  (76.2 cm
X 76.2 cm)

47 in. (119.4 cm)

34 in. (86.4 cm)

42 in. (106.7 cm)
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5-3. TECHNICAL PRINCIPLES OF OPERATION.

5-3 .1  G e n e r a l . The  movab le  top  permi ts  se lec t ion  o f  d ra f t i ng  sur face  o r  l i gh t
t a b l e . Has  sa fe ty  s tops  so  tha t  tab le  top  w i l l  t u rn  on ly  180  degrees  to  p reven t
damage to  e lec t r i ca l  w i r ing . For  d ra f t i ng  sur face ,  ro ta te  top  away  f rom opera to r .
F o r  l i g h t  t a b l e ,  r o t a t e top  toward  opera to r .

5 - 3 . 2  E l e c t r i c a l  S y s t e m . Prov ides  power  to  the  l i gh t  tab le  and  two  aux i l i a ry
o u t l e t s . The  aux i l i a ry  ou t le ts  a re  loca ted  on  the  con t ro l  pane l .  When p lug  P1  i s
connec ted ,  120  V  ac  i s  app l ied  to  aux i l i a ry  ou t le ts  even  i f  power  sw i tch  S1  i s  o f f .
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Section II OPERATING INSTRUCTIONS

5-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

T i l t  L o c k Used to change angle of
work surface or  to change
work sur face. Loosen
t i l t  l ock  to  change  work
s u r f a c e . T igh ten  to
secure  in  pos i t i on .

Pi l low Block Assembly Houses the bearing which
a l lows  easy  ro ta t ion  o f
the work surface.
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C o n t r o l  o r  I n d i c a t o r Func t ion

Cabinet Assembly Lock and Located at  upper cabinet
Cabinet Assembly Lock Release assembly hinge on r ight

f r o n t  t a b l e  l e g .  T o  o p e n
cab ine t  assembly ,  pu l l
cabinet assembly lock
release and swing assembly
ou t ,  so  i t  i s  no t  under
t a b l e .

Power Switch Prov ides  power  to  l i gh t
tab le  lamps  on ly .

5 - 5 . OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b. Whi le You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your after (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

5 -5 .1 PMCS Procedures.

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime  schedu les  tha t
determine when to perform speci f ied service tasks.

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your equipment fai ls to operate after PMCS is performed, immediately
repor t  th i s  cond i t i on  to  your  superv iso r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .
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f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your ‘TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the
Main tenance  A l loca t ion  char t  (Append ix  B) . The appropr iate check or  serv ice
procedure  fo l l ows  the  spec i f i c  i t em to  be  inspec ted .

i . E q u i p m e n t  i s  n o t  r e a d y / a v a i l a b l e  i f :  c o l u m n .  T h i s  c o l u m n  i n d i c a t e s  t h e
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
m i s s i o n .

j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

Liquid Detergent ( I tem 6, Appendix E) a r

Cheesecloth ( I tem 5, Appendix E) a r
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Table 5-1. OPERATOR PREVENTIVE MAINTENANCE CHECK AND SERVICES

NOTE

TM 5-6675-320-14

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that can be checked and serviced without disturbing oper-
a t i o n . Make the complete checks and services when the equipment can be
shut down.

B- Before W -Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually

ITEM
NO.

1

A - After Q - Quarterly BI - Biennially

IN-
TER-
VAL

B/A

ITEM TO BE INSPECTED

PROCEDURE

DRAFTING, SCRIBING/TRACING TABLE

l n s p e c t .

1. G lass  tab le  su r face .

2.  Turn power switch OFF.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Glass cracked
or broken.
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Table 5-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually

Q - Quarterly BI - BienniallyA - After

ITEM
NO.

1

I N -
TER-
VAL

B/A

—

ITEM TO BE INSPECTED

PROCEDURE

DRAFTING, SCRIBING/TRACING TABLE - Cont

Inspect  -  Cont

3 . Pu l l  cab ine t  assemb ly  lock  re lease  r ing  and
swing out  cabinet  assembly.

4 . L o o s e n  t i l t  l o c k  u n t i l  i t  c l e a r s  t a b l e
top assembly.

5. Rota te  tab le  top  180° .

6 .  T i g h t e n  t i l t  l o c k  t o  s e c u r e  t a b l e  t o p  a s s e m b l y
i n  p o s i t i o n .

7 . Inspect wooden table top.

8 . R o t a t e  t a b l e  t o p  1 8 0 °  a n d  t i g h t e n  t i l t  I o c k .

9 .  Re tu rn  cab ine t  assembly  to  i t s  norma l
p o s i t i o n  u n d e r  t a b l e .

10. Press  f i rm ly  on  cab ine t  assembly  f ron t
un t i l  cab ine t  assemb ly  lock  c l i cks .

11. Turn power switch ON. Be sure al l   table
l i g h t s  a r e  o n . Check surface for cracks
or breaks.

12.  Turn power switch OFF.

For Readiness
Reporting,
Equipment 
Not Ready/
Available If:

T i l t  l o c k  i s
damaged.

Table top does
n o t  r o t a t e .

Tab le  top  w i l l
no t  l ock  in
p o s i t i o n .

Table top has
gouges, dents,
o r  c u t s .

Tab le  l i gh ts  do
n o t  i l l u m i n a t e .
G lass  i s
b roken .  Power
s w i t c h  i s
broken.
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Table 5-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours

D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

2

ITEM TO BE INSPECTED

PROCEDURE

DRAFTING. SCRIBING/TRACING TABLE - Cont

Service.

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l
shock unless power cord is  unplugged before serv ic ing.

1. Unplug power cord.

2 . Pul l  cabinet assembly lock release r ing and swing
out cabinet  assembly.

3 . Loosen tilt lock until it clears table top
assembly.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 5-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During

ITEM
NO.

2

A-After

I N -
VER-
VAL

B

M - Monthly S . Semiannually
Q - Quarterly BI . Biennially

ITEM TO BE INSPECTED

PROCEDURE

DRAFTING,SCRIBING/TRACING TABLE - Cont

Service - Cont

4 .  Ro ta te  tab le  top  assembly  un t i l  g lass  su r face
is  on  top .

5 .  T i g h t e n  t i l t  l o c k  t o  s e c u r e  t a b l e  t o p  a s s e m b l y  i n
p o s i t i o n .

CAUTION

Do not use abrasive cleaner
Do not use running water or
o n  c l o t h . Use  mo is t  c lo th .
w i l l  s c r a t c h  g l a s s  s u r f a c e .
cause equipment damage.

on  g lass  su r face .
excessive water

Abras ive  c leaner
Excessive water can

6 .  Wipe  g lass  su r face  w i th  cheesec lo th  mo is tened
in  m i ld  so lu t ion  o f  de te rgen t  and  wate r .

7 .  Wipe  g lass  su r face  w i th  d ry  cheesec lo th  to
remove streaks and smears.

8 .  Swing  cab ine t  assembly  to  i t s  norma l  pos i t i on
under  tab le .

9 . Plug in power cord.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Tab le  top
does not
r o t a t e .

5-10



TM 5-6675-320-14

5-6. OPERATION UNDER USUAL CONDITIONS.

5-6.1 Assembly and Preparat ion for  Use.

a. Clean work surface.

b .  P l u g  p o w e r  c o r d  i n t o  e l e c t r i c a l  r e c e p t a c l e .

c . Turn  power  sw i tch  on  fo r  l i gh t  tab le  use .

5 -6 .2  Opera t ing  Procedures .

a. Changing Work Surface.

CAUTION

Safety stops have been included to prevent overtravel  of  table top and
damage to  e lec t r i ca l  w i r ing . I f  d r a f t i n g  s u r f a c e  i s  i n  t o p  p o s i t i o n ,
swing f ront  edge of  table top down to change work surface. I f  l i g h t
tab le  i s  in  top  pos i t i on ,  sw ing  f ron t  edge  up  to  change  work  su r face .
Table cannot be rotated unt i l  cabinet  assembly is swung out.

(1)  Pul l   cabinet  assembly lock re lease r ing and swing out  cabinet  assembly.

( 2 )  L o o s e n  t i l t  l o c k  u n t i l  i t  c l e a r s  t a b l e  t o p  a s s e m b l y .

( 3 )  T i g h t e n  t i l t  l o c k  t o  s e c u r e  t a b l e  t o p  a s s e m b l y  i n  p o s i t i o n .

(4 )  Re tu rn  cab ine t  assembly  to  i t s  no rma l  pos i t i on  under  tab le  top  assembly .

(5 )  P ress  f i rm ly  on  cab ine t  assembly  f ron t  un t i l  cab ine t  assembly  lock
c l i c k s .

5 -6 .3  Prepara t ion  fo r  Movement .

a. Turn of f  power.

b.  Unplug power cord. Coi l  power cord and tape to table.

c . Rotate table top assembly,  i f  necessary,  to be sure glass surface faces
upward.

d .  T i g h t e n  t i l t  l o c k  t o  s e c u r e  t a b l e  t o p  a s s e m b l y .

e. Press  f i rm ly  on  cab ine t  assembly  f ron t  un t i l  cab ine t  assembly  lock  c l i cks .

f .  Check  cab ine t  d rawers  fo r  open  con ta iners  and  loose  i tems.  Sea l  con ta iners
and secure al l  loose i tems.

g . Lock cabinet  drawers.

5 - 7 . OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for
opera t ion  on ly  in  a  con t ro l led  env i ronment .
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Section III OPERATOR MAINTENANCE

5 - 8 . LUBRICATION INSTRUCTIONS.

NOTE

These  lub r i ca t ion  ins t ruc t ions  a re  manda to ry .

5 - 8 . 1  P i l l o w  B l o c k  F i t t i n g s . App ly  ba l l  and  ro l le r  bear ing  g rease  ( I tem 8 ,
Append ix  E)  to  bo th  p i l l ow b locks  annua l l y .

a . Apply grease spar ingly using grease gun.

b .  W i p e  g r e a s e  f i t t i n g s  c l e a n  a f t e r  a p p l i c a t i o n .

5-9. TROUBLESHOOTING PROCEDURES.

a . The table l is ts the common malfunct ions which you may f ind dur ing operat ion
o r  m a i n t e n a n c e  o f  t h e  d r a f t i n g ,  s c r i b i n g / t r a c i n g  t a b l e ,  o r  i t s  c o m p o n e n t s .  Y o u
shou ld  per fo rm the  tes t / i nspec t ions  and  cor rec t i ve  ac t ions  in  the  o rder  l i s ted .

b .  T h i s  m a n u a l  c a n n o t  l i s t  a l l  m a l f u n c t i o n s  t h a t  m a y  o c c u r ,  n o r  a l l  t e s t  o r
inspec t ions  and  co r rec t i ve  ac t ions . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .
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Table 5-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. LAMPS DO NOT LIGHT.

Step  1 .  Check

(a )

(b)

S tep  2 .  Check

(a )

(b)

that  power switch is ON.

I f  power switch is ON, proceed to step 2.

Turn on power switch.

that  power cord is p lugged in.

I f  power cord is p lugged in,  proceed to step 3.

Plug in power cord.

Step 3. V isua l l y  check  fuse  fo r  b roken  f i l ament .

(a )  Rep lace  fuse  (pa ragraph  5 -10 .1 )

( b )  I f  f i l a m e n t  i s  n o t  b r o k e n ,  r e f e r  t o  o r g a n i z a t i o n a l
maintenance.

2. TABLE DOES NOT LOCK.

C h e c k  f o r  l o o s e  t i l t  l o c k .

( a )  I f  l o o s e ,  t i g h t e n .

( b )  I f  t i g h t ,  r e f e r  t o  o r g a n i z a t i o n a l  m a i n t e n a n c e .

5-13



TM 5-6675-320-14

5-10. MAINTENANCE PROCEDURES.

a .  Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions
f o r  t h e  d r a f t i n g ,  s c r i b i n g / t r a c i n g  t a b l e . Personne l  requ i red  a re  l i s ted  on ly  i f  the
task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Fuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-10.1

5-10 .1  Rep lace  FU Se .

MOS : 81C, Cartographer

SUPPLIES: Fuse

a . Turn power switch OFF.

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

b .

c .

d .

e .

f .

Unplug power cord.

Push in on cap and turn lef t .

Remove defect ive fuse.

Ins ta l l  new fuse ,  push  in ,  and  tu rn  r igh t .

Plug in power cord.
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Section IV ORGANIZATIONAL MAINTENANCE

5-11. LUBRICATION INSTRUCTIONS.

5 - 1 1 . 1  P i l l o w  B l o c k  F i t t i n g s . A f te r  rep lacement ,  app ly  ba l l  and  ro l le r  bear ing
grease  to  p i l l ow  b locks  (pa ragraph  5 -8 .1 ) .

5-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

5-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

5-12.2 Special Tools:  Test.  Measurement,  and Diagnost ic Equipment:  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

5 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM 5-6675-320-24P cover ing organizat ional  maintenance for
th is  equ ipment .

5-13 .  SERVICE UPON RECEIPT.  The draft ing, scr ibing/tracing table may be re-
ceived mounted in the sect ion or in a shipping crate.

5-13.1 Checking Unpacked Equipment.

a.  Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  equ ipment  has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Repor t  a l l  d i sc repanc ies  in  accordance  w i th  the  ins t ruc t ions  o f
DA Pam 738-750.

c . Check to see whether the equipment has been modified.

5-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.
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5-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES .

a.  Organizat ional  t roubleshoot ing procedures cover the most common malfunct ions
tha t  may  be  repa i red  a t  the  o rgan iza t iona l  l eve l . Repa i r  o r  ad jus tment  requ i r ing
spec ia l i zed  equ ipment  i s  no t  au thor i zed  un less  such  equ ipment  i s  ava i lab le .
Troubleshoot ing procedures used by the operator should be conducted in addi t ion to
the  o rgan iza t iona l  t roub leshoo t ing  p rocedures .

b .  Th is  manua l  canno t  l i s t  a l l  t he  poss ib le  ma l func t ions  o r  every  poss ib le
t e s t / i n s p e c t i o n  a n d  c o r r e c t i v e  a c t i o n . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  c o r r e c t e d
b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

c . For  un iden t i f i ed  ma l func t ions ,  use  the  fo l low ing  schemat ic  o r  fo ldou t  loca ted
a t  t h e  e n d  o f  t h i s  m a n u a l  f o r  f u r t h e r  f a u l t  a n a l y s i s .

d .  I f  the  d ra f t ing ,  sc r ib ing / t rac ing  tab le  does  no t  power -up  when tu rned  on ,
ver i f y  tha t  120  V  ac  i s  p resen t  a t  the  recep tac le . I f  v o l t a g e  i s  n o t  p r e s e n t ,  p l u g
equipment into receptacle wi th power avai lable and proceed with equipment t rouble-
shoo t ing . Perform no-power procedures for  dead receptacle (Table 1-4).
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Table 53. ORGANIZATIONAL TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. LAMPS DO NOT LIGHT.

Step 1. Check cont inui ty of  power swi tch.

( a )  I f  c o n t i n u i t y  e x i s t s ,  p r o c e e d  t o  s t e p  2 .

(b )  I f  no  con t inu i t y  ex is ts ,  rep lace  power  sw i t ch  (pa ragraph
5-16 .2 ) .

Step 2. Check cont inui ty of  power cord.

( a )  I f  n o  c 0 n t i n i n u t y  e x i s t s , replace power cord (paragraph
5-16.2).

( b )  I f  c o n t i n u i t y  e x i s t s , rep lace  tube  s ta r te r  (pa ragraph  5 -16 .5 ) .

( c )  I f  l a m p s  s t i l l  d o  n o t  l i g h t ,  r e p l a c e  b a l l a s t  ( p a r a g r a p h
5-16.4).

2. POWER RECEPTACLES DO NOT WORK.

Step 1. Check cont inui ty of  power cord.

( a )  I f  c o n t i n u i t y  e x i s t s ,  p r o c e e d  t o  s t e p  2 .

(b )  I f  no  con t inu i t y  ex is ts ,  rep lace  power  co rd  (pa ragraph
5-16-.2).

Step 2. Check  con t inu i t y  o f  recep tac le .

Repa i r  recep tac le  (pa ragraph  5 -16 .3 ) .

3 . TABLE DOES NOT

Step  1 .  Check

(a )

(b)

LOCK.

f o r  l o o s e  t i l t  l o c k .

I f  t i g h t ,  p r o c e e d  t o  s t e p  2 .

T i g h t e n  t i l t  l o c k .

5-17



TM 5-6675-320-14

Table 5-3. ORGANIZATIONAL TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3. TABLE DOES NOT LOCK - Cont

d e f e c t i v e  t i l t  l o c k .

good, proceed to step 3.

de fec t i ve ,  rep lace  (paragraph  5 -16 .6 ) .

l o o s e  t i l t  l o c k i n g  b l o c k .

t igh t ,  p roceed  to  s tep  4 .

l o o s e ,  t i g h t e n .

d e f e c t i v e  t i l t  l o c k i n g  b l o c k .

good, proceed to step 5.

Step 2. Check for

(a) If

(b) If

Step 3. Check for

(a) If

(b) If

Step 4. Check for

(a) If

( b )  I f  d e f e c t i v e ,  r e p l a c e  ( p a r a g r a p h  5 - 1 6 . 6 ) .

Step 5. C h e c k  f o r  d e f e c t i v e  t i l t  l o c k  p l a t e .

I f  d e f e c t i v e ,  r e p l a c e  ( p a r a g r a p h  5 - 1 6 . 6 ) .
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5-16. MAINTENANCE PROCEDURES.

a .  Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
f u n c t i o n s  f o r  t h e  d r a f t i n g ,  s c r i b i n g / t r a c i n g  t a b l e .  P e r s o n n e l  r e q u i r e d  a r e  l i s t e d
only i f  the task requires more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to
be  sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURES

Replace Power Switch . . . . . . . . . . . . . . . . . . . . . . . . .

Replace Power Cord . . . . . . . . . . . . . . . . . . . . . . . . . .

Replace Receptacle . . . . . . . . . . . . . . . . . . . . . . . . .

Replace Lamp Ballast . . . . . . . . . . . . . . . . . . . . . . . .

Replace Lamp/Starter . . . . . . . . . . . . . . . . . . . . . . . . .

Repair Tilt Lock . . . . . . . . . . . . . . . . . . . . . . . . . . .

Replace Pillow Block Assembly . . . . . . . . . . . . . . . . . . . . .

R e m o v e / I n s t a l l  D r a f t i n g ,  S c r i b i n g / T r a c i n g  T a b l e  .  .  .  .  .  .  .  .  .  .  .  .

PARAGRAPH

5-16.1

5-16 .2

5-16 .3

5-16 .4

5-16 .5

5-16 .6

5-16 .7

5-16 .8
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5-16.1 Replace Power Switch

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 5/64 in. Hex Head Key Wrench

SUPPLIES: Power Switch

WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power cord is
unp lugged  be fo re  se rv i c ing .

a . Turn power switch OFF.

b .  Unp lug  power  co rd .

c . Remove socket head screws and pull switch assembly out.
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d.

e.

f.

g.

h.

i.

Tag and disconnect wires from power switch.

Remove defective power switch from front of switch assembly.

Install new power switch.

Reconnect wires to power switch and remove tags.

Reinstall switch assembly and secure with socket head screws.

Plug in power cord.

5-16.2 Replace Power Cord.

MOS: 83FJ6, Reproduction Equipment Repairer

TOOLS: Flat Tip Screwdriver
Soldering Iron
5/64 in. Hex Head Key Wrench

SUPPLIES: Power Cord
Solder (Item 13, Appendix E)

WARNING

Death or serious injury may occur from electrical shock unless power
cord is unplugged before servicing.

a. Turn power switch OFF.

b. Unplug power cord.
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c . Remove wire clamps located on frame assembly.

d.  Remove socket  head screws and pul l  swi tch assembly out .

e. Tag  w i re  connec t ions  fo r  p roper  reconnec t ion  o f  w i res .
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f .

g .

h .

i .

j .

k .

l .

m.

n .

Desolder b lack power cord lead f rom fuse holder.

Disconnect whi te lead and green ground at  wire nuts.

Remove power cord.

Insert  new power cord through hole in back of  leg.

Reconnect whi te lead and green ground; t ighten wire nuts.

So lder  b lack  lead  to  fuse  ho lder .

Re ins ta l l  w i re  c lamps .

Reinstal l  swi tch assembly and secure wi th socket  head screws.

Plug in power cord.
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5-16.3 Rep lace  Recep tac le .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS : F la t  T ip  Screwdr ive r
5/64 in. Hex Head Key Wrench

SUPPLIES: Receptacle

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn power switch OFF.

b .  Unp lug  power  co rd .

c . Remove socket head screws and pull switch assembly out.
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d .  Tag  and  d isconnec t  w i res  f rom de fec t i ve  recep tac le .

e . Remove defect ive receptacle f rom switch assembly.

f .  Ins ta l l  new recep tac le  and  reconnec t  w i res .

g . Reinstal l  swi tch assembly and secure wi th socket  head screws.

h .  P lug  in  power  co rd .
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5-16 .4 Replace Lamp Bal last .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 3/32 in. Hex Head Key Wrench
1/8 in. Hex Head Key Wrench
1 /4  in .  Nu t  Dr i ve r
3 / 8  i n .  S o c k e t ,  1 / 4  i n .  D r i v e
1 /4  in .  Dr i ve  Ra tche t

SUPPLIES: Lamp Bal last

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Turn power switch OFF.

b .  Unp lug  power  co rd .

CAUTION

Removal of  f ive socket head screws located c losest  to glass surface may
resul t  in damage to equipment.

c . Remove nine socket head screws and right panel, but do not remove five
socket head screws indicated in CAUTION and i l lustrat ion.
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d. Remove socket  head screws, lockwashers,  and nuts that  secure bal last .

e . L i f t  ba l las t  ou t  o f  tab le  to  ga in  access  to  w i re  connec to rs .

f .  T a g  a n d  d i s c o n n e c t  a l l  w i r e s .

g . I n s t a l l  n e w  b a l l a s t .

NOTE

Be sure wires are not  k inked.

h .  R e c o n n e c t  a l l  w i r e s .

i . Secure bal last  wi th nuts,  lockwashers,  and socket  head screws.

j . Reinstal l  r ight  panel  and secure wi th socket  head screws.

k .  P lug  in  power  co rd .
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5-16 .5  Rep lace  F luorescen t  Lamp/Sta r te r .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 3/32 in. Hex Head Key Wrench
F la t  T ip  Screwdr ive r .

SUPPLIES:  F luorescent  Lamp/Star te r

WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power cord is
unp lugged  be fo re  se rv i c ing .

a . Place l ight  surface up. Turn on power switch and note defect ive lamp.

b.  Turn of f  power swi tch and unplug power cord.

5-28



TM 5-6675-320-14

CAUTION

Removal of  f ive socket head screws located c losest  to glass surface may
resul t  in equipment damage.

c . Remove nine socket head screws and right panel, but do not remove five
socket head screws indicated in CAUTION and i l lustrat ion.

d. Remove socket head screws and drawing guard.

e . Remove socket  head screws and glass reta in ing bracket .

f .  Care fu l l y  s l i de  g lass  and  p las t i c  shee t  f rom re ta in ing  g lass  b racke t  and
l e f t  p a n e l .

g . Remove defect ive lamp/starter.

h . I n s t a l l  n e w  l a m p / s t a r t e r .

i . Re ins ta l l  p las t i c  shee t  and  g lass .

j . Reinstal l  r ight  panel  and secure wi th socket  head screws.

k .  Re ins ta l l  g lass  re ta in ing  b racke t  and  secure  w i th  socke t  head  sc rews .

l . Reinstal l  drawing guard and secure wi th socket  head screws.

m. Plug in power cord.
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5 - 1 6 . 6  R e p a i r  T i l t  L o c k .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: F la t  T ip  Screwdr ive r
7/16 in.  Combinat ion Wrench
9 mm Combination Wrench
3/32 in. Hex Head Key Wrench
3/16 in. Hex Head Key Wrench
5/32 in. Hex Head Key Wrench

SUPPLIES:  T i l t  Lock  P la te
L i m i t  C o n t r o l  P l a t e
Safety Stop

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn power switch OFF.

b .  Unp lug  power  co rd .
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CAUTION

Removal of  f ive socket head screws located c losest  to glass surface may
resul t  in damage to equipment.

c . Remove nine socket head screws and left panel, but do not remove five
socket head screws indicated in CAUTION and i l lustrat ion.

d . Pul l  cabinet assembly lock release and swing cabinet assembly out so
t h a t  i t  i s  n o t  u n d e r  t a b l e .

NOTE

Ti l t  lock plates are not interchangeable and must be replaced in same
p o s i t i o n s .

e . Remove upper screws, nuts, and  washers  f rom de fec t i ve  t i l t  l ock  p la te .

f .  T i l t  t a b l e  t o p  a s  n e c e s s a r y  a n d  r e m o v e  d e f e c t i v e  t i l t  l o c k  p l a t e  b y
removing lower screws, nuts,  and washers.

g . Ins ta l l  new t i l t  l ock  p la te  and  secure  w i th  washers ,  nu ts ,  and  sc rews .

h. C h e c k  p o s i t i o n  o f  t i l t  l o c k  p l a t e  a n d  r e a d j u s t  i f  r e q u i r e d .

i . Remove defect ive l imi t  control  p late by removing screws, washers,
and nuts.

j . I n s t a l l  n e w  l i m i t  c o n t r o l  p l a t e .  S e c u r e  w i t h  n u t s ,  w a s h e r s ,  a n d
screws.

k .  Re ins ta l l  l e f t  pane l  and  secure  w i th  n ine  socke t  head  sc rews .

NOTE

Use care  in  d isassembly  o f  sa fe ty  s top  to  p reven t  sp r ing  f rom fa l l i ng  ins ide
frame.

l . Remove defect ive safety stop by removing nut ,  lockwasher,  s leeve,
spr ing,  spacer,  and screw.

m. Ins ta l l  new sa fe ty  s top . Secure  w i th  sc rew,  spacer ,  sp r ing ,  s leeve ,
lockwasher,  and nut .

n . Swing  cab ine t  assembly  to  i t s  norma l  pos i t i on  under  tab le .

o . Plug in power cord.
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5-16.7 Replace Pillow Block Assembly.

MOS: 83FJ6, Reproduction Equipment Repairer

TOOLS: 1/8 in. Hex Head Key Wrench
9/16 in. Combination Wrench
1/2 in. Combination Wrench
Grease Gun

SUPPLIES: Pillow Block Assembly
GAA Grease (Item 3E, Appendix E)

WARNING

Death or serious injury may occur from electrical shock unless power
cord is unplugged before servicing.

a. Turn power switch OFF.

b. Unplug power cord.

CAUTION

Table top assembly must be supported with drafting surface down to
prevent table top from falling, causing equipment damage.

c. Support table top assembly.
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d. Loosen, but  do not  remove socket head setscrew.

e . Remove center bolt and washer.

f .  Remove bol ts,  washers,  lockwashers,  and nuts;  remove defect ive
p i l l ow  b lock  assemb ly .

g . Instal l  new pi l low block assembly and secure wi th nuts,  lockwashers,
washers,  and bol ts.

h. Grease bear ing (Paragraph 5-11.1).

i . Re ins ta l l  washer  and  cen te r  bo l t .

j . T ighten socket  head setscrew.

k.  Remove table top assembly supports.
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5 - 1 6 . 8  R e m o v e / I n s t a l l  D r a f t i n g ,  S c r i b i n g / T r a c i n g  T a b l e .

MOS: 83FJ6, Reproduct ion Equipment Repairer

PERSONNEL: Two persons are required to perfom this procedure.

TOOLS: 1/2 in.  Combinat ion Wrench

SUPPLIES:  Dra f t ing ,  Scr ib ing /Trac ing  Tab le

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Unplug power cord.

b.  Remove socket head screws, lockwashers,  and nuts f rom table mount ing
bracke ts .

To  p reven t  pe rsona l  i n ju ry ,
s c r i b i n g / t r a c i n g  t a b l e .

c . C a r e f u l l y  p u l l  t a b l e
b r a c k e t s .

WARNING

two persons are required to move the draf t ing,

away  f rom wa l l  un t i l  i t  c lea rs  tab le  mount ing
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d.  Remove de fec t i ve  tab le  f rom sec t ion .

e . P o s i t i o n  n e w  d r a f t i n g ,  s c r i b i n g / t r a c i n g  t a b l e  i n  f r o n t  o f  t a b l e  m o u n t i n g
b r a c k e t .

f .  S l ide  tab le  be tween tab le  mount ing  b racke ts  un t i l  ho les  in  tab le  f rame
are  a l ined  w i th  tab le  mount ing  b racke t  ho les .

g . Reinstal l  socket head screws, lockwashers,  and nuts into table
mount ing brackets.

h .  P lug  in  power  co rd .

5-17. PREPARATION FOR STORAGE OR SHIPMENT. Contac t  your  ba t ta l i on  fo r  pack ing
and  sh ipp ing  ins t ruc t ions .

Section

There are no direct /general
equipment.

V DIRECT/GENERAL SUPPORT MAINTENANCE

support  maintenance procedures assigned for th is
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CHAPTER 6

FURNITURE AND CABINETS

Section I INTRODUCTION

6-1 . GENERAL INFORMATION.

6 - 1 . 1  S c o p e . Th is  chap te r  con ta ins  the  descr ip t ion  o f  a l l  fu rn i tu re  and
cab ine ts  con ta ined  in  th i s  sec t ion .

6-2. EQUIPMENT DESCRIPTION.

a. Wal l  s to rage  cab ine t . Used  fo r  m isce l laneous  s to rage .  There  a re  two  she l -
ves. The two doors are held shut by a handle-type latch.  Dimensions:

Width 30 .0  in .  (76 .2  cm)

Depth 12.0 in. (30.5 cm)

He igh t 18.0 in. (45.7 cm)

b .  S u p p l y  c a b i n e t . P rov ides  s to rage  fo r  m isce l laneous  i tems.  Cab ine t  has  two
louvered  doors  w i th  a  bu i l t - i n  la tch  and  f i ve  she lves .  D imens ions :

Width 36 .0  in .  (91 .4  cm)

Depth 18.0 in. (45.7 cm)

He igh t 72.0 in. (182.8 cm)

c . Map and plan secur i ty cabinet . Used for secur i ty storage of  maps, plans and
char ts  o f  va r ious  s i zes . These i tems are hung from racks in the cabinet.  The door
i s  secured  by  a  bo l twork  la tch  w i th  an  in tegra l  comb ina t ion  lock .  D imens ions :

Width 22.0 in. (55.9 cm)

Depth 39 .0  in .  (99 .1  cm)

He igh t 51.4 in. (130.5 cm)

d .  M a p  a n d  p l a n  f i l i n g  c a b i n e t . Used  fo r  f l a t ,  ho r i zon ta l  s to rage  o f  maps ,
b luepr in ts ,  char ts  and  p lans  o f  va r ious  s i zes . The drawers are held shut by two
lock ing  bars  loca ted  on  e i the r  s ide  o f  the  f ron t  o f  the  cab ine t .  D imens ions :

Width 40.8 in. (103.5 cm)

Depth 28 .6  in .  (72 .7  cm)

He igh t 41.7 in. (105.9 cm)
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e .  F i l i n g  c a b i n e t .  U s e d  f o r  t h e  s t o r a g e  o f  l e g a l - s i z e d  d o c u m e n t s ,  c o r r e s p o n -
dence ,  and  o f f i ce  supp l ies . There  a re  fou r  d rawers .  D imens ions :

Width 18.3 in. (46.4 cm)

Depth 26 .6  in .  (67 .6  cm)

He igh t 52.0 in. (132.1 cm)

f .  F l a t  t o p  d e s k . Provides work space. I t  has three drawers that can be
locked . Dimensions:

Width 45.0 in. (114.3 cm)

Depth 34 .0  in .  (86 .4  cm)

He igh t 30 .5  in .  (77 .5  cm)

S e c u r i t y  f i l i n g  c a b i n e t . Used for  secure storage of  c lassi f ied documents.
I t  has two drawers which are locked by a latch and combinat ion lock located on the
top  d rawer .  D imens ions :

Width 20 .8  in .  (52 .7  cm)

Depth 28 .0  in .  (71 .1  cm)

He igh t 28 .1  in .  (71 .4  cm)

h .  R o t a r y  d e s k  c h a i r . P rov ides  sea t ing  fo r  pe rsonne l  work ing  a t  desk .  I t  has  a
3-3 /4  in .  (9 ,53  cm)  sea t  he igh t  ad jus tment ,  ba l l  bear ing  cas te rs ,  t i l t  movement
tens ion  ad jus tment ,  and  ad jus tab le  back  he igh t .  D imens ions :

Width 20 .0  in .  (50 .8  cm)

Depth 21 .0  in .  (53 .3  cm)

He igh t 32 .0  in .  (81 .3  cm)

i . Corkboard. Wal l  mounted. Dimensions:

j .  R o t a r y  d r a f t i n g
ad jus tab le  sea t  he igh t

Width 18.0 in. (45.7 cm)

He igh t 30 .0  in .  (76 .2  cm)

c h a i r . P r o v i d e s  s e a t i n g  f o r  d r a f t i n g  p e r s o n n e l .  I t  h a s
and back posi t ion. Dimensions:

Width 17.1 in. (43.5 cm)

Depth 17 .1  in .  (43 .5  cm)

He igh t 42.0 in. (106.7 cm), Max
36.0  in .  (91 .4  cm) ,  M in

g .
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6-3. TECHNICAL PRINCIPLES OF OPERATION. There  a re  no  spec i f i c  p r inc ip les  o f
opera t ion  fo r  th is  equ ipment .

Section II OPERATING INSTRUCTIONS

6-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS. This equipment has
n o  o p e r a t o r ’ s  c o n t r o l s  o r  i n d i c a t o r s .

6-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no operator
PMCS procedures assigned for this equipment.

6-6. OPERATION UNDER USUAL CONDITIONS.

6-6 .1  Prepara t ion  fo r  Movement Ensure that portable equipment is proper ly secured
wi th  t i edowns  p rov ided .

6-7. OPERATION UNDER UNUSUAL CONDITIONS. There are no specific requirements for
opera t ion  under  unusua l  cond i t i ons .

S e c t i o n  I I I

6-8. LUBRICATION INSTRUCTIONS. This

OPERATOR MAINTENANCE

equ ipment  does  no t  requ i re  lub r i ca t ion .

6-9. TROUBLESHOOTING PROCEDURES. There are no operator t roubleshoot ing procedures
ass igned  fo r  th i s  equ ipment .

6-10. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions
fo r  the  fu rn i tu re  and  cab ine ts . Personne l  requ i red  a re  l i s ted  on ly  i f  the  task
requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

6-10.1 Insoec t  Furn i tu re  and  Cab ine ts . Inspec t  fu rn i tu re  and  cab ine ts  fo r
s t ruc tu ra l  damage,  rus t ,  and  p roper  opera t ion  o f  a l l  l a tches ,  h inges ,  d rawer  s l i des ,
and adjustment mechanisms.

a.
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Section IV

6-11 . LUBRICATION INSTRUCTIONS.

ORGANIZATIONAL MAINTENANCE

Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

6-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

6-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

6-12.2 Special Tools: Test, Measurement, and Daignostic Equipment; and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

6 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM-5-6675-320-24P cover ing organizat ional  maintenance for
th is  equ ipment .

6-13 . SERVICE UPON RECEIPT.

6-13.1 Checking Unpacked Equipment.

a. Inspect the equipment for  damage incurred dur ing shipment.  I f  the equipment
has been damaged, report the damage on

b .  Check  the  equ ipment  aga ins t  the
complete. Repor t  a l l  d i sc repanc ies  in
738-750.

DD Form 6, Packing Improvement Report .

pack ing  l i s t  to  see  i f  the  sh ipment  i s
accordance wi th the instruct ions of  DA Pam

c . Check to see whether the equipment has been modified.

6-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

6-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES. There are no organizational
t roub leshoo t ing  p rocedures  ass igned  fo r  th i s  equ ipment .

6-16. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
f u n c t i o n s  f o r  t h e  f u r n i t u r e  a n d  c a b i n e t s . Personne l  requ i red  a re  l i s ted  on ly  i f  the
task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

a .
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INDEX

PROCEDURE PARAGRAPH

Replace Door Hinge (Piano Hinge) . . . . . . . . . . . . . . . . . . . . 6-16.1

Replace Door Latch (Wall Storage Cabinet) . . . . . . . . . . . . . . . 6-16.2

Remove/Instal l  Map and Plan Fi l ing Cabinet/Portable
Drawing Board Assembly . . . . . . . . . . . . . . . . . . . . . . . 6-16.3

Remove/Install Filing Cabinet . . . . . . . . . . . . . . . . . . . . . 6-16.4

Remove/Install Wall Storage Cabinet . . . . . . . . . . . . . . . . . . 6-16.5

Remove/Install Supply Cabinet . . . . . . . . . . . . . . . . . . . . . 6-16.6

Remove/Install Security Filing Cabinet . . . . . . . . . . . . . . . . . 6-16.7

Remove/Install Map and Plan Security Cabinet . . . . . . . . . . . . . . 6-16.8

Remove/Install Flat Top Desk . . . . . . . . . . . . . . . . . . . . . . 6-16.9

Remove/Install Corkboard . . . . . . . . . . . . . . . . . . . . . . . 6-16.10

6-16.1 Replace Door Hinqe (Piano Hinqe).

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS : 1 / 4  i n .  E l e c t r i c  D r i l l
5 / 3 2  i n .  D r i l l  B i t
Pop Rivet Gun

SUPPLIES: Piano Hinge
5/32 in. Pop Rivets
8-32 x 1/2 in.  Screws (4 required)
8-32 Nuts (4 required)

a. Dr i l l  ou t  r i ve ts  ho ld ing  h inge  to  cab ine t  and  remove  h inge .

b . Instal l  new hinge and temporar i ly  secure wi th four screws and nuts.

c . C lose  and  la tch  cab ine t  door  and  ins ta l l  pop  r i ve ts .

d.  Remove  temporar i ly instal led screws and nuts,  and instal l  remaining pop
r ivets.

6 - 5



TM 5-6675-320-14

6-16 .2  Rep lace  Door  La tch  (Wa l l  S to rage  Cab ine t ) .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 9/16 in.  Combinat ion Wrench
F la t  T ip  Screwdr ive r

SUPPLIES: Handle Type Latch

a   Remove holding plate retaining nut. 

b. Remove holding plate and latch rods.

c . Remove side latch plate.

d .  Remove hand le  re ta in ing  nu t .

e . Loosen setscrew and remove bushing from handle shaft.

f .  Remove handle retain ing screws and remove handle.

g . Instal l  new handle and secure wi th screws.

h .  Re ins ta l l  bush ing  on  hand le  sha f t  and  t igh ten  se tsc rew.

i . R e i n s t a l l  h a n d l e  r e t a i n i n g  n u t .

j . R e i n s t a l l  s i d e  l a t c h  p l a t e .

k .  Re ins ta l l  l a tch  rodd  ho ld ing  p la te  and  la tch  rods .

l . R e i n s t a l l  h o l d i n g  p l a t e  r e t a i n i n g  n u t .
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6-16.3 Remove/Instal l  Map and Plan Fi l ing Cabinet/Portable Drawing Board Assembly.

MOS: 83FJ6, Reproduct ion Equipment Repairer

PERSONNEL: Two persons are required to perform th is procedure.

TOOLS: Pop Rivet Gun
D r i l l  a n d  B i t s
F la t  T ip  Screwdr ive r

SUPPLIES: Portable Drawing Board
Map and Plan Fi l ing Cabinet
Pop Rivets

a . Dr i l l  pop r ivets f rom braces and remove braces.

b.  Remove map and plan f i l ing cabinet cover,  turn cover over,  remove screws
and portable drawing board f rom cover. Retain screws for  reuse.
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c . Remove knur led screws from locking brackets on each side of  f ront .  Then
remove locking brackets.

WARNING

Serious personal  in jury may occur i f  an inadequate number of  personnel
are used to move the map and plan f i l ing cabinet.

d .  L i f t  top  and  bo t tom sec t ions  f ree  f rom base .

e . Unscrew base  f rom f loo r .  Re ta in  sc rews  fo r  reuse .

f .  Ins ta l l  new base ,  top  o r  bo t tom,  map and  p lan  f i l i ng  cab ine t ,  o r  d raw ing
board as required.

Screw base to f loor through inside mount ing brackets.

h .  Pop  r i ve t  bo t tom sec t ion  to  base  th rough  b races .

i . Pop  r i ve t  top  sec t ion  to  bo t tom sec t ion  th rough  b races .

j . Screw portable drawing board to top.

k .  P o p  r i v e t  t o p  t o  t o p  s e c t i o n .

l . Re ins ta l l  l ock ing  b racke ts ,  and  secure  w i th  knur led  sc rews .

6 -16 .4 R e m o v e / I n s t a l l  F i l i n g  C a b i n e t .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS:  F la t  T ip  Screwdr ive r
1 / 2  i n .  S o c k e t ,  1 / 2  i n .  D r i v e
1 /2  in .  Dr i ve  Ra tche t

SUPPLIES: F i l i n g  C a b i n e t

a . Remove drawers from cabinet.

6 - 8
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b .

c .

d .

e .

f .

g .

h .

i .

NOTE

Mount ing  o f  cab ine ts  va ry  f rom sec t ion  to  sec t ion .

Remove upper mounting bolts and washers.

Remove lower mounting bolts, washers, and brace.

Remove de fec t i ve  f i l i ng  cab ine t .

Re ins ta l l  d rawers .

Remove drawers from new cabinet.

Line up new cabinet over mounting holes.

Secure cabinet  wi th upper bol ts and washers,  and lower brace,
washers,  and bol ts.

Re ins ta l l  d rawers .
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6 - 1 6 . 5

6-16 .6

Remove/ Install Wall Storage Cabinet.

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS : 1 / 2  i n .  S o c k e t ,  1 / 2  i n .  D r i v e
1 /2  in .  Dr i ve  Ra tche t
2  in .  Socke t  Ex tens ion ,  1 /2  in .  Dr i ve

a . Remove bol ts and lockwashers,  which secure cabinet  to wal l .

b .  Remove de fec t i ve  cab ine t .

c . Instal l  new cabinet  and secure to wal l  wi th lockwashers and bol ts.

Remove/Install Supply Cabinet.

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 1 /4  in .  Socke t  Se t
6  in .  Socke t  Ex tens ion ,  1 /4  in .  Dr i ve
11/32 in. Combination Wrench
F la t  T ip  Screwdr ive r
Cross Tip Screwdriver
Mechanical  Fingers

SUPPLIES: Supply Cabinet
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a.

b.

c .

d .

e .

f .

g .

h .

Remove bolts and lockwashers holding cabinet to wall.

Remove caps and lag bol ts holding mount ing bracket to f loor and remove
d e f e c t i v e  c a b i n e t .

Remove nuts,  lockwashers,  screws, mount ing bracket ,  and spacer f rom
c a b i n e t . Retain mount ing bracket  and spacers for  reuse on new cabinet .

Posi t ion spacers and mount ing brackets on new cabinet,  and instal l ,  but
do not  t ighten screws, lockwashers,  and nuts.

P lace  new cab ine t  in  pos i t ion  and  ins ta l l ,  bu t  do  no t  t i gh ten  lag  bo l t s .

Secure cabinet  to wal l  wi th lockwashers and bol ts.

T igh ten  the  b racke t  re ta in ing  bo l t s  and  nu ts .

T igh ten  the  bo l t s  ho ld ing  the  mount ing  b racke ts  to  the  f loo r  and  ins ta l l
the caps.

6-11



TM 5-6675-320-14

6 - 1 6 . 7  R e m o v e / I n s t a l l  S e c u r i t y  F i l i n g  C a b i n e t .

MOS: 83FJ6, Reproduct ion Equipment Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: 1/4 in. Drive Socket Set
1 / 2  i n .  S o c k e t ,  1 / 4  i n .  D r i v e
9 / 1 6  i n .  S o c k e t ,  1 / 4  i n .  D r i v e
3  i n .  E x t e n s i o n ,  1 / 4  i n .  D r i v e

SUPPLIES:  Secur i t y  F i l i ng  Cab ine t

a . Open defect ive cabinet  and remove mater ia l  to secure storage.

b .  Tape  lock  combina t ion  to  ou ts ide  o f  de fec t i ve  cab ine t .

c . Remove bolts and washers.

WARNING

Severe personal  in jury may occur when loading/unloading the cabinet due
to  cab ine t ' s  we igh t .   Use  spec ia l  ca re  and  use  on ly  approved  l i f t i ng
equipment.

d.  Move defect ive cabinet to door wi th hand truck; remove from sect ion with
ho is t  and  rep lace .
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e. Position new cabinet, aline mounting holes and secure with washers and bolts.

f. Have combination lock changed to new combination before storing material in new security filing
cabinet.

6-16.8 Remove/Install Map and Plan Security Cabinet

MOS: 83FJ6, Reproduction Equipment Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: 1/2 in. Drive Ratchet
1 1/8 in. Socket, 1/2 in. Drive
3 in. Extension, 1/2 in. Drive

SUPPLIES: Map and Plan Security Cabinet

a. Open map and plan security cabinet and remove materials to secure storage.

b. Tape lock combination to outside of cabinet.

Change 1 6-13
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c . Remove nut and washer from floor mounting studs.

d .  Ra ise  de fec t i ve  cab ine t  on to  sk ids  and  move  to  ca rgo  door .

WARNING

Severe personal  in jury may occur when loading/unloading the cabinet due
t o  c a b i n e t ’ s  w e i g h t . Use  spec ia l  ca re  and  use  on ly  approved  l i f t i ng
equipment.

e . Remove defect ive cabinet f rom sect ion.

f .  Loca te  new cab ine t  over  s tuds  and  re ins ta l l  nu ts  and  washers .

g . Have lock combinat ion changed on cabinet before replacing mater ia l  in
c a b i n e t .
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6-16 .9 Remove/Instal l  Flat  TO p Desk.

MOS: 83FJ6, Reproduct ion Equipment Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS : 1 /4  in .  Dr i ve  Ra tche t
1 /2  in .  Socke t ,  1 /4  in .  Dr ive
3  in .  Ex tens ion ,  1 /4  in .  Dr ive

SUPPLIES: Flat Top Desk

a. Remove material from drawers. Lock drawers and tape key to desk.

b .  Remove bo l t s ,  f l a t  washers ,

c . Remove defective desk.

d .  Pos i t i on  new desk  and  a l ine

e . Secure  desk  w i th  nu ts ,  f l a t

and nuts

ho les  in

f rom legs .

legs  w i th

washers and bol ts.

b racke t  ho les .
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6-16 .10  Remove / Ins ta l l  Corkboard .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: Cross Tip Screwdriver

SUPPLIES: Corkboard

a . Remove at taching hardware secur ing defect ive corkboard to wal l .

b .  Remove  de fec t i ve  co rkboard .

c . Posi t ion new corkboard and al ine mount ing holes.

d .  Secure  new corkboard  to  wa l l  w i th  a t tach ing  hardware .

6-17 . PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing and
s h i p p i n g  i n s t r u c t i o n s .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.
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CHAPTER 7

SUPPORT ITEMS

Section I INTRODUCTION

7 - 1 . GENERAL INFORMATION .

7-1 .1  Scope .  Th is  chap te r  covers  the  suppor t  i t ems con ta ined  in  th i s  sec t ion .
The support  i tems consist  of  the fol lowing equipment:

a. Model

b .  M o d e l

c . Model

d .  M o d e l

KFM-1/B5D Magnifier Lamp Assembly.

FED-97-T-678 Paper Trimmer.

152-3612 Photo Timer.

3400 Vacuum Cleaner.

7-2. EQUIPMENT DESCRIPTION.

7-2 .1  Equ ipment  Charac te r i s t i cs ,  Capab i l i t i es ,  and  Fea tu res .

Magnif ier  lamp assembly. Ad jus tab le  fo r  accura te  pos i t i on ing  to  p rov ide
i l l umina ted  magn i f i ca t ion  o f  p rec is ion  work . Provision for both wal l  and bench
mount ing.

b .

c .

d .

7 - 2 . 2

a.

b .

Photo  t imer . For  t im ing  f i lm  p rocess ing .

Paper t r immer. Cuts paper up to 24 in.  wide.

Vacuum cleaner. High speed, heavy duty,  used for  general  c leaning.

Equipment Data.

Magnif ier  lamp assembly. Replaceable 120 V ac lamp and di f fuser.

Vacuum cleaner. Packed in storage box containing hose, various vacuum and
blowing at tachments, l i qu id  sp ray  a t tachments ,  and  moto r  repa i r  k i t  con ta in ing  moto r
bearings and brushes.

7-3. TECHNICAL PRINCIPLES OF OPERATION. Pr inc ip les  o f  opera t ion  a re  combined  w i th
o p e r a t o r ’ s  c o n t r o l s  a n d  i n d i c a t o r s .

7-1
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Sect ion I I OPERATING INSTRUCTIONS

7-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

7-4 .1  Magn i f ie r  Lamp.

C o n t r o l  o r  I n d i c a t o r
Func t ion

Switch Turns  lamp on /o f f .

7-4.2 Vacuum Cleaner.
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C o n t r o l  o r  I n d i c a t o r Func t ion

Sprayer Sprays l iquids when
hooked to blower s ide of
vacuum cleaner.

Flexible Hose

Dust Col lect ion Bag

D i r e c t s  a i r f l o w  i n  h a r d -
to - reach  a reas .

Col lects and holds dust
a n d  d i r t .

Scrap Trap T r a p s  l a r g e  p a r t i c l e s
be fo re  they  en te r  fan .

Flat Nozzle

Tapered Blower Nozzle

On/Off Switch

Used  fo r  ha rd - to - reach
areas .

D i r e c t s  a i r f l o w .

Turns power on or of f .

Shoulder Strap Attaches to vacuum
c l e a n e r  f o r  e a s i e r
c a r r y i n g .

Round Dusting Brush

Metal Nozzle

Used  fo r  l i gh t  dus t  and
d i r t .

U s e d  f o r  l a r g e ,  f l a t
su r faces .

Brushes Used on metal nozzle.

Adapter Connects var ious at tach-
ments to hose.
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7-4 .3  Paper  T r immer .

C o n t r o l  o r  I n d i c a t o r Func t ion

Handle Opera tes  cu t te r .

7 - 4 . 4  P h o t o  T i m e r .

C o n t r o l  o r  I n d i c a t o r Func t ion

Stop /Star t  Lever Opera tes  t imer .
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7-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

Before You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b. Whi le You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your after (A) PMCS.

d . I f  Your Equipment Fai ls To Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

7-5.1 PMCS Procedures.

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime  schedu les  tha t
determine when to perform speci f ied service tasks.

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion  o f
cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d .  I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly  repor t
th i s  cond i t i on  to  your  superv iso r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h. I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their respective assemblies and subassemblies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .

i . Equ ipment  i s  no t  ready /ava i lab le  i f :  co lumn. This column indicates the reason
or cause why your equipment is  not  ready/avai lable to perform i ts pr imary mission.
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j . L i s t  o f  t o o l s and mater ia ls required for  PMCS is as fo l lows:

I t e m s Q u a n t i t y

Magnif ier Lamp Liquid Lens Cleaner a r
Assembly (I tem 4, Appendix E)

Cheesecloth ( I tem 5, a r
Appendix E)

Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that can be checked and serviced without disturbing
o p e r a t i o n . Make the complete checks and services when the equipment
can be shut down.

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours

A - After Q - Quarterly Bl - Biennially

ITEM
NO.

1

2

IN-
TER-
VAL

B

B

ITEM TO BE INSPECTED

PROCEDURE

SUPPORT ITEMS

Magnif ier  Lamp.

1. I n s p e c t  l e n s  f o r  c r a c k s ,  b r e a k s ,  o r  d i r t .  C l e a n
as  requ i red .

2. Inspect  arms and base for  cracks or  breaks.
Replace as required.

Service Magnif ier  Lamp.

1.

2 .

3 .

Turn  o f f  magn i f ie r  lamp.

App ly  sma l l  amount  o f  l i qu id  lens  c leaner  to
lens and wipe c lean wi th cheesecloth.

Turn on magnif ier  lamp.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Lens cracked
or broken.

Arms or base
cracked or
broken.
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Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S -Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

3

4

IN-
TER-
VAL

B

Q

ITEM TO BE INSPECTED

PROCEDURE

SUPPORT ITEMS - Cont

Paper Trimmer.

Inspect paper t r immer for structural  damage and
proper  opera t ion  o f  b lade .

Vacuum Cleaner. Inspect vacuum cleaner for
damage to housing, frayed or worn power cord, and
proper operat ion of  motor.

OPERATION UNDER USUAL CONDITIONS.7 - 6 .

7-6 .1  Opera t inq  Procedures .

a. M a g n i f i e r  l a m p .

(1 )  Move  magn i f ie r  l amp f rom mount ing  b racke t .

(2) Plug in power cord.

(3) Turn on flourescent lamp.

(4 )  Pos i t i on  magn i f ie r  lamp over  ob jec t .

(5 )  Examine  ob jec t  th rough  lens .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Blade  w i l l
not  operate.

Cracked or
broken
housing.
Frayed, worn
or damaged
power cord
or  p lug .
Noisy or
improper
motor
o p e r a t i o n .
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b .  Vacuum c leaner .

(1)  Using as vacuum.

(a )  A t tach  dus t  co l lec t ion  bag  to  a i r  d i scharge  open ing .

(b )  Remove  p ro tec t i ve  sc reen  lock  f rom a i r  i n take  open ing  and
a t tach  sc rap  t rap  to  tha t  open ing .

(c )  A t tach  sw ive l  end  o f  hose  to  sc rap  t rap  by  tu rn ing  lock  to
r i g h t  u n t i l  s e c u r e .

(d )  A t tach  requ i red  too l  to  o ther  end  o f  hose .

(e )  Inser t  p lug  in to  120  V  ac  wa l l  ou t le t  and  tu rn  ON/OFF sw i tch  to
ON.

(2 )  Us ing  as  b lower .

(a) Attach tapered rubber nozzle to discharge opening.

(b)  At tach protect ive screen lock to ai r  intake opening.

(c) Insert  plug into 120 V ac wal l  out let  and posi t ion ON/OFF switch to
ON.

(3 )  Us ing  as  sp raye r .

( a )  A t t a c h  p r o t e c t i v e  s c r e e n  l o c k  t o  a i r  i n t a k e  o p e n i n g .

(b )  A t tach  sw ive l  end  o f  hose  to  a i r  d i scharge  open ing  by
t o  r i g h t  u n t i l  s e c u r e .

(c )  A t tach  sp rayer  to  o ther  end  o f  hose .

o f  sp rayer .

NOTE

Size  o f  sp ray  pa t te rn  i s  de te rmined  by  ad jus t ing  sc rew loca ted  on  top

( d )  I n s e r t  p l u g  i n t o
ON.

7 -6 .2  Prepara t ion  For  Movement .
t iedowns provided.

120 V ac wal l  out let  and turn ON/OFF switch to

t u r n i n g  l o c k

Check that portable equipment is secured with
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7-6 .3  Opera t ing  Ins t ruc t ions  on  Deca ls  and  Ins t ruc t ion  P la tes .

7-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for use only
in  a  con t ro l led  env i ronment .

Section

7 - 8 . LUBRICATION INSTRUCTIONS .

7 - 9 . TROUBLESHOOTING PROCEDURES.

I I I OPERATOR

This equipment

MAINTENANCE

d o e s  n o t  r e q u i r e  l u b r i c a t i o n .

a. The table l is ts the common malfunct ions which you may f ind dur ing operat ion
or maintenance of  the magnif ier  lamp. You shou ld  per fo rm the  tes t / i nspec t ions  and
c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  ma l func t ions  tha t  may  occur ,  nor  a l l  tes t  o r
inspec t ions  and  co r rec t i ve  ac t ions . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .
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Table 7-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. MAGNIFIER LAMP ASSEMBLY WILL NOT LIGHT.

Check that  magni f ier  lamp assembly is p lugged into act ive power out let .
P ress  sw i tch  o f f ,  then  on .

(a) I f  lamp st i l l  does not come on, replace lamp (paragraph
7 - 1 0 . 1 ) .

(b )  I f  new lamp does  no t  l i gh t ,  re fe r  to  o rgan iza t iona l
maintenance.

2. VACUUM CLEANER MOTOR DOES NOT OPERATE.

Step 1. Check power cord.

( a )  I f  p l u g g e d  i n ,  p r o c e e d  t o  s t e p  2 .

(b )  P lug  in  power  co rd .

Step 2. Check posi t ion of  power swi tch.

(a )  I f  tu rned  on ,  p roceed  to  s tep  3 .

(b )  Tu rn  power  sw i t ch  on .

Step 3. Check  c i r cu i t  b reaker  pos i t i on  in  c i r cu i t  b reaker  box .

(a )  I f  tu rned  OFF o r  t r i pped ,  tu rn  c i r cu i t  b reaker  ON.

(b )  I f  tu rned  ON,  re fe r  to  o rgan iza t iona l  ma in tenance .
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7-10. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions
fo r  the  suppor t  i tems. Personne l  requ i red  a re  l i s ted  on ly  i f  t he  task  requ i res
more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Lamp in Magnifier Lamp Assembly . . . . . . . . . . . . . . . . 7-10.1

7-10.1 Replace Lamp in Magnifier Lamp Assembly.

MOS: 81C, Cartographer

SUPPLIES: Fluorescent Lamp (22 W)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Unplug magni f ier  lamp assembly and remove di f fuser.
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NOTE

On some magnifier lamp assembly models, lamp is held in place with
f r i c t i o n  c l a m p s .

b.  Release wire c lamps, pul l  out  lamp, and disconnect plug f rom lamp.

c . Connect p lug to new lamp and retain lamp with wire c lamps.

d .  R e i n s t a l l  d i f f u s e r .
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Section IV ORGANIZATIONAL MAINTENANCE

7-11 . LUBRICATION INSTRUCTIONS. This equipment does not require lubrication.

7-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

7-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

7-12.2 Special  Tools;  Test,  Measurement.  and Diagnost ic Equipment:  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

7 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM 5-6675-320-24P cover ing organizat ional  maintenance for
th is  equ ipment .

7-13 . SERVICE UPON RECEIPT.

7-13.1 Checking Unpacked Equipment

Inspect the equipment for damage incurred dur ing shipment.  I f  equipment has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

7-14 . ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

7-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES.

Organizat ional  t roubleshoot ing procedures cover the most common malfunct ions
tha t  may  be  repa i red  a t  the  o rgan iza t iona l  l eve l . Repa i r  o r  ad jus tment  requ i r ing
special ized equipment is  not  author ized unless such equipment is  avai lable.
Troubleshoot ing procedures used by lower level  maintenance should be conducted in
add i t i on  to  the  o rgan iza t iona l  t roub leshoo t ing  p rocedures .

b .  Th is  manua l  canno t  l i s t  a l l  t he  poss ib le  ma l func t ions  o r  every  poss ib le  tes t /
i nspec t ion  and  co r rec t i ve  ac t ion . I f  a  ma l func t ion  i s  no t  l i s ted  o r  co r rec ted  by  a
l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

c . If any component of the support items does not power up when turned on,
ver i f y  tha t  120  V  ac  i s  p resen t  a t  the  recep tac le . I f  v o l t a g e  i s  n o t  p r e s e n t ,  p l u g
equipment into receptacle wi th power avai lable and proceed wi th equipment
t r o u b l e s h o o t i n g . Perform no-power procedure for  dead receptacle (Table 1-4).

7-13

a.

a .



TM 5-6675-320-14

Table 7-3. ORGANIZATIONAL TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

1. VACUUM CLEANER MOTOR DOES NOT OPERATE .

Be sure the vacuum cleaner is p lugged into act ive out let .  Turn switch ON.

I f  motor does not operate,  replace vacuum cleaner.

2. MAGNIFIER LAMP WILL NOT LIGHT.

Check  tha t  magn i f ie r  lamp i s  p lugged  in to  ac t i ve  power  ou t le t .  P ress
swi tch  o f f ,  then  on .

Replace magni f ier  lamp assembly (paragraph 7-16.1).

7-16. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
func t ions  fo r  the  suppor t  i tems. Personne l  requ i red  a re  l i s ted  on ly  i f  the  task
requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Magnifier Lamp Assembly . . . . . . . . . . . . . . . . . . . 7-16.1

7-14
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7-16.1 Replace Magni f ier  Lamp Assembly.

MOS: 81C, Cartographer

TOOLS : F la t  T ip  Screwdr ive r

SUPPLIES: Magnifier Lamp Assembly

WARNING

Death or ser ious in jury may occur f rom electr ical  shock i f  power cord is
no t  unp lugged  be fo re  se rv i c ing .

a. U n p l u g  p o w e r  a n d  r e m o v e  m a g n i f i e r  l a m p  a s s e m b l y  f r o m  b r a c k e t .

b.  Remove screws to re lease bracket  f rom wal l .

c . Instal l  new bracket  and secure wi th screws.

d . Install new magnifier lamp assembly on bracket and plug in power cord.

7-17. PREPARATION FOR STORAGE OR SHIPMENT.  Contact your battalion for packing  and
shipping instructions.

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.

7-15/(7-16 blank)
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APPENDIX B

MAINTENANCE ALLOCATION CHART

Section I INTRODUCTION

B-1. GENERAL .

Th is  sec t ion  p rov ides  a  genera l  exp lana t ion  o f  a l l  ma in tenance  and  repa i r
func t ions  au thor i zed  a t  va r ious  ma in tenance  ca tegor ies .

b .  The  Ma in tenance  A l loca t ion  Char t  (MAC)  in  Sec t ion  I I  des igna tes  overa l l
respons ib i l i t y  fo r  the  per fo rmance  o f  ma in tenance  func t ions  on  the  iden t i f i ed  end
item or component. The appl icat ion of the maintenance funct ions to the end i tem or
component  w i l l  be  cons is ten t  w i th  the  capac i t i es  and  capab i l i t i es  o f  the  des igna ted
maintenance categor ies.

t o o l

d
p a r t

B-2.

Sect ion  I I I  l i s t s  the  too ls  and  tes t  equ ipment  (bo th  spec ia l  too ls  and  common
se ts )  requ i red  fo r  each  ma in tenance  func t ion  as  re fe renced  f rom Sec t ion  I I .

Sec t ion  IV  con ta ins  supp lementa l  i ns t ruc t ions  and  exp lana to ry  no tes  fo r  a
icular maintenance funct ion.

MAINTENANCE FUNCTIONS.  Maintenance functions will be limited to and defined
as  fo l l ows :

a. Inspec t . To  de te rmine  the  serv iceab i l i t y  o f  an  i tem by  compar ing  i t s  phys i -
ca l ,  mechan ica l  and /o r  e lec t r i ca l  charac te r i s t i cs  w i th  es tab l i shed  s tandards  th rough
examina t ion  (e .g . ,  by  s igh t ,  sound ,  o r  fee l ) .

b .  T e s t . To  ve r i f y  se rv iceab i l i t y  by  measur ing  the  mechan ica l ,  pneumat i c ,
hydrau l i c  o r  e lec t r i ca l  charac te r i s t i cs  o f  an  i tem and  compar ing  those  charac te r -
i s t i cs  w i th  p resc r ibed  s tandards .

c . Serv ice . Opera t ions  requ i red  per iod ica l l y  to  keep  an  i tem in  p roper
opera t ing  cond i t ion ,  i .e . ,  to  c lean  ( inc ludes  decon tamina te ,  when requ i red) ,  to
p r e s e r v e ,  t o  d r a i n ,  t o  p a i n t ,  o r  t o  r e p l e n i s h  f u e l ,  l u b r i c a n t s ,  c h e m i c a l  f l u i d s ,  o r
gases.

d .  A d j u s t . T o  m a i n t a i n  o r  r e g u l a t e ,  w i t h i n  p r e s c r i b e d  l i m i t s ,  b y  b r i n g i n g  i n t o
proper  o r  exac t  pos i t i on ,  o r  by  se t t i ng  the  opera t ing  charac te r i s t i cs  to  spec i f i ed
parameters.

e . A l i n e . To  ad jus t  spec i f i ed  var iab le  e lements  o f  an  i tem to  b r ing  abou t
optimum or desired performance.

f .  C a l i b r a t e . To determine and cause corrections to be made or to be adjusted
on instruments or test ,  measur ing and diagnost ic equipment used in precis ion mea-
surement. Cons is ts  o f  compar isons  o f  two  ins t ruments ,  one  o f  wh ich  i s  a  ce r t i f i ed
standard of  known accuracy,  to detect  and adjust  any discrepancy in the accuracy of
the instrument being compared.

B-1
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g . Remove/ Instal l . To remove and instal l  the same i tem when required to perform
serv ice  o r  o ther  ma in tenance  func t ions . Instal l  may be the act  of  emplacing,
sea t ing ,  o r  f i x ing  in to  pos i t i on  a  spare ,  repa i r  pa r t ,  o r  modu le  (component  o r
assembly) in a manner to al low the proper funct ioning of  an equipment or  system.

h .  R e p l a c e . To remove an unserviceable i tem and instal l  a serviceable
c o u n t e r p a r t  i n  i t s  p l a c e . “Replace” is authorized by the MAC and is shown as the 3d
position code of the SMR code.

Repa i r . T h e  a p p l i c a t i o n  o f  m a i n t e n a n c e  s e r v i c e s l ,  i n c l u d i n g  f a u l t  l o c a t i o n / -
t r o u b l e s h o o t i n g 2 ,  r e m o v a l / i n s t a l l a t i o n , and disassembly/assembly3 procedures, and
main tenance  ac t ions4  to  iden t i f y  t roub les  and  res to re  se rv iceab i l i t y  to  an  i tem by
c o r r e c t i n g  s p e c i f i c  d a m a g e ,  f a u l t ,  m a l f u n c t i o n , o r  fa i l u re  in  a  par t ,  subassembly ,
module (component or assembly), end item or system.

j . Overhaul . Tha t  ma in tenance  e f fo r t  ( se rv ice /ac t ion )  p resc r ibed  to  res to re  an
i tem to  a  comp le te ly  se rv iceab le /opera t iona l  cond i t i on  as  requ i red  by  ma in tenance
s tandards  in  appropr ia te  techn ica l  pub l i ca t ions  ( i .e . ,  DMWR) .  Overhau l  i s  no rma l l y
the highest degree of  maintenance performed by the Army. Overhaul  does not normal ly
re tu rn  an  i tem to  l i ke  new cond i t ion .

k .  R e b u i l d . Cons is ts  o f  those  se rv i ces /ac t ions  necessary  fo r  the  res to ra t ion  o f
unserviceable equipment to a l ike new condi t ion in accordance with or ig inal  manu-
f a c t u r i n g  s t a n d a r d s . Rebui ld is the highest degree of mater ial  maintenance
appl ied to Army equipment. The  rebu i ld  opera t ion  inc ludes  the  ac t  o f  re tu rn ing
to zero those age measurements (hours/mi les,  etc.)  considered in c lassi fy ing Army
equipment/components.

B-3. EXPLANATION OF COLUMNS lN THE MAC, SECTION  II.

a. Column 1, Group Number. Column 1 l ists funct ional  group code numbers, the
purpose  o f  wh ich  i s  to  iden t i f y  ma in tenance  s ign i f i can t  components ,  assembl ies ,
subassembl ies and modules with the next higher assembly.  End i tem group number
s h a l l  b e  “ 0 0 . ”

b.  Column 2, Component/Assembly. Column 2 contains the names of components,
assembl ies,  subassembl ies,  and modules for  which maintenance is author ized.

Column 3, Maintenance Function. Co lumn 3  l i s ts  the  func t ions  to  be
performed on the i tem l isted in Column 2. (For  de ta i led  exp lana t ion  o f  these
func t ions ,  see  paragraph  B-2 . )

1Services - I n s p e c t ,  t e s t ,  s e r v i c e ,  a d j u s t ,  a l i n e ,  c a l i b r a t e  a n d / o r  r e p l a c e .
2 F a u l t  l o c a t e / t r o u b l e s h o o t -  The process of  invest igat ing and detect ing the cause

of  equ ipment  ma l func t ion ing ;  the  ac t  o f  i so la t ing  a  fau l t  w i th in  a  sys tem or  un i t
under test  (UUT).

3Disassemble/assemble - Encompasses the step-by-step taking apart  (or  breakdown)
o f  a  spare / func t iona l  g roup  coded  i tem to  the  leve l  o f  i t s  leas t  componency  iden t i -
f i e d  a s  m a i n t e n a n c e  s i g n i f i c a n t  ( i . e . , assigned an SMR code) for the category of
maintenance under considerat ion.

4Ac t ions  - W e l d i n g ,  g r i n d i n g ,  r i v e t i n g ,  s t r a i g h t e n i n g ,  f a c i n g ,  r e m a c h i n i n g  a n d / o r
r e s u r f a c i n g .

B-2
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d. Column 4,  Maintenance Category. Co lumn 4  spec i f ies ,  by  the  l i s t ing  o f  a
work t ime f igure in the appropr iate subcolumn(s),  the category of  maintenance au-
thor i zed  to  per fo rm the  func t ion  l i s ted  in  Co lumn 3 .  Th is  f i gu re  represen ts  the
ac t i ve  t ime requ i red  to  per fo rm tha t  ma in tenance  func t ion  a t  the  ind ica ted  ca tegory
of maintenance. I f  the  number  o r  complex i t y  o f  the  tasks  w i th in  the  l i s ted  ma in te -
nance  func t ion  va r ies  a t  d i f fe ren t  ma in tenance  ca tegor ies ,  appropr ia te  work  t ime
f igures wi l l  be shown for  each category. The work t ime f igure represents the
average t ime required to restore an i tem (assembly,  subassembly,  component,  module,
end  i tem or  sys tem)  to  a  se rv iceab le  cond i t i on  under  t yp ica l  f i e ld  opera t ion  cond i -
t i o n s . Th is  t ime  inc ludes  p repara t ion  t ime  ( inc lud ing  any  necessary
d isassembly /assembly  t ime) ,  t roub leshoo t ing / fau l t  l oca t ion  t ime,  and  qua l i t y  assur -
an te /qua l i t y  con t ro l  t ime in  add i t ion  to  the  t ime requ i red  to  per fo rm the  spec i f i c
tasks  iden t i f i ed  fo r  the  ma in tenance  func t ions  au thor i zed  in  the  Ma in tenance  A l loca-
t i o n  C h a r t . The symbol designat ions for  the var ious maintenance categor ies are as
f o l l o w s :

C . . . . Operator or Crew

O . . . . Organizat ional Maintenance

F . . . . Direct Support  Maintenance

H . . . . General Support Maintenance

L . . . . S p e c i a l i z e d  R e p a i r  A c t i v i t y 5

D . . . . Depot Maintenance

Column 5, Tools and Equipment. Column 5 specifies, by code, those common
too l  se ts  (no t  ind iv idua l  too ls )  and  spec ia l  too ls ,  TMDE and  suppor t  equ ipment
requ i red  to  per fo rm the  des igna ted  func t ion .

f .  Column 6,  Remarks. Th is  co lumn sha l l ,  when  app l i cab le ,  con ta in  a  le t te r
code, in alphabet ical  order,  which shal l  be keyed to the remarks contained in
Sec t ion  IV .

5 
This maintenance category is not included in Sect ion I I ,  column (4) of  the

Maintenance Al locat ion Chart . T o  i d e n t i f y  f u n c t i o n s  t o  t h i s  c a t e g o r y  o f
maintenance, enter a work t ime f igure in the “H” column of Sect ion I I ,  column (4),
and use an associated reference code in the Remarks column (6).  Key the code to
Sect ion IV, Remarks, and explain the SRA complete repair  appl icat ion there. The
exp lana to ry  remark (s )  sha l l  re fe rence  the  spec i f i c  Repa i r  Par ts  and  Spec ia l  Too ls
List  (RPSTL) TM which contains addi t ional  SRA cr i ter ia and the author ized
s p a r e / r e p a i r  p a r t s .

B-3
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B-4. EXPLANATION OF COLUMNS IN TOOL AND TEST EQUIPMENT REQUIREMENTS, SECTION III.

a . Column 1, Reference Code. The tool  and test equipment reference code
correlates wi th a code used in the MAC, Sect ion I I ,  Column 5.

b.  Column 2,  Maintenance Category. The lowest category of  maintenance
author i zed  to  use  the  too l  o r  tes t  equ ipment .

c . Column 3, Nomenclature. N a m e  o r  i d e n t i f i c a t i o n  o f  t h e  t o o l  o r  t e s t
equipment.

d.  Column 4, Nat ional  Stock Number. The Nat ional stock number of  the tool  or
tes t  equ ipment .

e . Column 5, Tool Number. The manufacturer ’s part  number.

B-5. EXPLANATION OF COLUMNS IN RENARKS, SECTION IV.

a . Column 1, Reference Code. The code recorded in Column 6,  Sect ion I I .

b.  Column 2,  Remarks. T h i s  c o l u m n  l i s t s  i n f o r m a t i o n  p e r t i n e n t  t o  t h e
maintenance funct ion being performed as indicated in the MAC, Sect ion I I .

B - 4
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Section I l .  MAINTENANCE ALLOCATION CHART

(1)

Group
Number

00

01

(2)

Component/Assembly

RECTIFIER II
SECTION

VAN BODY
(ISO CONTAINER)

FLUORESCENT
LIGHT ASSEMBLY

BLACKHOUT/DOME
LIGHT ASSEMBLY

EXHAUST FAN
ASSEMBLY

AIR CONDITIONER/
HEATER ASSEMBLY

ELECTRICAL ASSEMBLY

TELEPHONE
BINDNG POST
ASSEMBLY

EMERGENCY LIGHT
ASSEMBLY

TIEDOWN SOCKET
ASSEMBLY

LEVEL INDICATOR
ASSEMBLY

BLACKOUT
CURTAIN ASSEMBLY

PERSONNEL LADDER
ASSEMBLY

PERSONNEL LADDER
DOOR ASSEMBLY

* l Depot will determine work time

(3)

Maintenance
Function

Overhaul

Inspect
Service
Repair

Repair

Repair

Repair

Replace

Inspect
Repair

Repair

Replace

Replace

Repair

Repair

Repair

Replace
Repair

C

0.80
0.90

0.10

0.20

(4)
Maintenance Cat.

O

0.05
1.00

0.70

0.50

0.50
0.90

0.70

0.30

0.30

0.60

1.00

0.80

F

1.50

1.00

1.50
2.00

H

2.00

2.00

D

**

(5)
Tools
and
Eqpt

9,11,12,17
3,6,10

1

1

1,3

1

1

6

2,3

6

6,10

6
6

Change 1

(6)

Remarks

E

C

E
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Section I l .  MAINTENANCE ALLOCATION CHART - Cont

(1)

Group
Number

02

03

04

04A

B-6

(2)

Component/Assembly

PORTABLE FILM VIEWER

ANALYTICAL
PHOTOGRAMMETRIC
POSITIONING SYSTEM
(APPS)

XY GRAPHICS
PLOTTER (9872B)

XY GRAPHICS
PLOTTER (9872C)

FRONT CONTROL
PANEL ASSEMBLY

PCA - A3 CARD

PCA - A2 CARD

PCA -A1 CARD

PCA - A4 CARD

PCA - A5 CARD

PCA - A6 CARD

Change 1

(3)

Maintenance
Function

Inspect
Service
Repair

Inspect
Test
Service

Inspect
Test
Service
Adjust

Repair
Replace

Adjust
Repair

Repair
Replace

Adjust
Repair
Replace

Repair
Replace

Repair
Replace

Repair
Replace

Repair
Replace

C

0.17
0.17

0.71
0.75
0.17

0.17
0.75

(4)
Maintenance Cat.

O

0.33

0.50
0.17

F

0.75

3.75

9.75
0.25

0.33
1.75

0.33

0.33

0.33

0.33

0.33

0.33

0.33

H D

(5)
Tools
and
Eqpt

1

7,8,16

7,8,16
5
4,5,13,14,
18
5,13,14
5

5
5

5

5

5

5

5

5

5

(6)

Remarks

D

E

E

A
B

A
B

A
B

A
B

A
B

A
B



TM 5-6675-320-14

Section I l .  MAINTENANCE ALLOCATION CHART - Cont

(1)

Group
Number

04A

04B

05

06

07

(2)

Component/Assembly

XY GRAPHICS
PLOTTER (9872C) - Cont

HP-IB INTERFACE
ASSEMBLY

PCA -A1 CARD

PCA - A2 CARD

DRAFTING, SCRIBING/
TRACING TABLE

ELECTRICAL SYSTEM

TABLE TOP TILT
LOCKING ASSEMBLY

PILLOW BLOCK
ASSEMBLY

FURNITURE AND
CABINETS

SUPPORT ITEMS

(3)

Maintenance
Function

Test
Repair
Replace

Repair
Replace

Repair
Replace

Inspect
Service
Remove/
Install

Repair

Repair

Replace

Inspect
Repair
Remove/
Install

Inspect
Service
Replace

C

0.50

0.20
0.40

0.20

0.33

0.50
0.50
0.60

(4)
Maintenance Cat.

O

1.00

0.60

0.70

0.50

0.75
2.50

0.20

F

0.75
0.50
0.75

0.35

0.35

H D

(5)
Tools
and
Eqpt

5

5

5

5

15

1

1

1

1

1,3,10
1,3

1

(6)

Remarks

A

A
B

A
B

E

Change 1 B-7



TM 5-6675-320-14

Section Ill. TOOL AND TEST EQUIPMENT REQUIREMENTS

(1)
Reference

Code

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

(2)
Maintenance

Category

O

O

O

O,F,H

F,H

F,H

C

C

C

O,F,H

C

C

O

O

C

C

(3)

Nomenclature

Shop Equipment, Automotive
Maintenance and Repair
Common #1 Plus Metric Option

Tool Kit, Carpenters Engineer
Squad

Tool Kit, General
Mechanic’s Automotive

Tool Kit, Electronic
Equipment

Tool Kit, Electronic
Equipment

Tool Kit, Light Machine
Repair

Optical Comparator

Brush, Lens

Brush, Wire

Rivet Gun

Screwdriver, Flat Tip

Wrench, Adjustable

Gram Gage (0-65 gr)

Dynamometer (100-500 gr)

Grease Gun

Metric Scaler

(4)
National/NATO
Stock Number

4910-00-754-0654

5180-00-293-2875

5180-00-177-7033

5180-00-605-0079

5180-00-610-8177

5180-00-596-1540

6650-00-668-5703

7920-00-205-0565

7920-00-291-5815

5120-00-017-2849

5120-00-222-8852

5120-00-264-3795

1355-00-024-9516

4930-00-965-0288

(5)
Tool

Number

(60998)
62-6381-00

(061 75)
81-34-38

B-8 Change 1



(1)
Reference

Code

17

18

TM 5-6675-320-14

Section Ill. TOOL AND TEST EQUIPMENT REQUIREMENTS - Cont

(2) (3)
Maintenance

Category Nomenclature

O Spring Scale

F,H Multimeter

(4)
National/NATO
Stock Number

6670-00-238-9777

(5)
Tool

Number

(28480)
3435A

Section IV. REMARKS

REFERENCE CODE REMARKS

A Printed circuit boards will be repaired at the General Support Maintenance level to the
maximum extent possible as required by AR750-1.

B Direct Support Maintenance will provide printed circuit board diagnosis and fault isolation
which can be readily accomplished with assigned tools and test, measurement, and
diagnostic equipment (TMDE).

C See TM 5-4120-367-14 for maintenance procedures.

D See TM 9-1260-206-12&P and TM 9-1260-206-34&P for maintenance procedures.

E Maintenance personnel and TSS Section 7 Maintenance Van (which carries the required
tools) are authorized by HHC TOE 05336 H600.

Change 1 B-9/( B-10  blank)





TM 5-6675-320-14

A P P E N D I X  C

C O M P O N E N T S  O F  E N D  I T E M  A N D  B A S I C  I S S U E  I T E M S  L I S T S

Section I INTRODUCTION

C-1. SCOPE.

This appendix lists components of end item and basic issue items for the Rectifier II Section to help you inventory
items required for safe and efficient operation.

C-2. GENERAL.

The Components of End Item and Basic Issue Items Lists are divided into the following sections;

a. Section II: Components of End Item. This listing is for informational purposes only, and is not authority to
requisition replacements. As part of the end item, these must be with the end item whenever it is issued
or transferred between property accounts Illustrations are furnished to assist you in identifying the items.

b. Section Ill: Basic Issue Items. These are the minimum essential items required to place the Rectifier II Section
in operation, to operate it, and to perform emergency repairs. Bll must be with the Rectifier II Section during
operation and whenever it is transferred between property accounts. The illustrations will assist you with hard-
to-identify items. This manual is your authority to request/requisition replacement Bll based on TOE/MTOE
authorization of the end item.

C-3. EXPLANATION OF COLUMNS.

The following provides an explanation of columns found in the tabular listings:

a. Column (1): Illustration Number (Illus Number). This column indicates the number of the illustration in
which the item is shown.

b. Column (2): National Stock Number. Indicates the National stock number assigned to the item and will be
used for requisitioning purposes.

c. Column (3): Description. Indicates the Federal item name and, if required, a minimum description to
identify and locate the item. The last line for each item indicates the FSCM (in parentheses) followed by the part
number.

d. Column (4): Unit of Measure (U/M). Indicates the measure used in performing the actual
operational/maintenance function. This measure is expressed by a two-character alphabetical abbreviation
(e.g., eat in, pr).

e. Column (5): Quantity Required (Qty Rqr). Indicates the quantity of the item authorized to be used with/on
the equipment.

Change 1 C-1



TM 5-6675-320-14

Section II COMPONENTS OF END ITEM

(1) (2)

Illus National Stock
Number Number

1 4120-00-974-7206

1A 1260-01-061-7081

2

3

4

C-2 Change 3

6675-01-220-2582

(3)
Description

FSCM and Part Number

AIR CONDITIONER
(81349) MIL-A-5276

ANALYTICAL PHOTOGRAMMETRIC
POSITIONING SYSTEM: APPS
AN/UYK-48
(52326) 1100-2

BASE, FILING CABINET
(88915) S4634

VAN ASSEMBLY, MODIFIED:
(97403) 13225E3034

BOX, VEHICULAR ACCESSORIES: for
vacuum cleaner
(97403) 13225E3490

(4)

U/M

ea

ea

ea

ea

ea

*U.S. GOVERNMENT PRINTING OFFICE: 1992- 6S4.02U60136

(5)

Qty
Rqr

2

1

2

1

1

PIN # 053635-003



TM 5-6675-320-14

Section II COMPONENTS OF END ITEM – Cont

(1) (2)

5

6

7 7125-00-286-5259

9 6150-00-134-0847

(3)
Description

FSCM and Part Number

BULLETIN BOARD, CORK:
(79819) T5-2303

CABINET, STORAGE
(97403) 13225E3792

CABINET, STORAGE:
(78252) MIL-C-40060/1, type I

CABINET, STORAGE, TECHNICAL MANUALS:
(97403) 13325E4648

CABLE ASSEMBLY, POWER ELECTRICAL:
(75477) 11601643, except 50.5 ft Ig

Qty
U/M Rqr

ea 1

ea 3

ea 6

ea 2

Change 1 C-3

Illus          National Stock
Number                    Number

(4) (5)

7195-00-105-7941

8 ea



COMPONENTS OF END ITEN - Cont

(1 )

I l l u s
Number

10

11

12

13

14

(2 )

Nat iona l  S tock
Number

6150-01-081-9264

7110-00-273-8791

7110-00-281-4472

7910-00-205-3400

7220-01-015-1361

(3 )
D e s c r i p t i o n

FSCM and Part Number

CABLE TERMINAL BOX ASSEMBLY,
ELECTRICAL, SPECIAL PURPOSE:
(51745) TL/TA 13222E6250

CHAIR, ROTARY:
(8D190) UC-S-17

CHAIR, ROTARY:
(8D190) UC-D4-L

CLEANER, VACUUM, ELECTRIC:
(51745) MWV 3400

DESK, FLAT TOP:
(90142) 7110-FPI-3751

(4 )

U/M

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

1

2

1

1

C-4

TM 5-6675-320-14



TM 5-6675-320-14

Section II COMPONENTS OF END ITEM – Cont

(2)

National Stock
Number

(1)

Illus
Number

15

16

17

18

7125-01-210-5701

7110-00-920-9310

7110-00-068-7736

(3)
Description

FSCM and Part Number

FILING CABINET, 4 DRAWER:
(97403) 13225E3710

FILING CABINET, SECURITY, 2 DRAWER:
(41729) AA-F-358, class 6, size 1,
two drawer, legal size

FILING CABINET ASSEMBLY, MAP AND PLAN:
(97403) 13225E3138

FILING CABINET, SECURITY, MAP AND PLAN:
(81348) AAF00363

(4)

U/M

ea

ea

ea

ea

Change 1

(5)

Qty
Rqr

2

1

2

1

C-5



TM 5-6675-320-14

Section II COMPONENTS OF END ITEM — Cont

(1)

Illus
Number

19

20

21

22

23

(2)

National Stock
Number

5440-01-152-7757

2540-01-133-9726

(3)
Description

FSCM and Part Number

LADDER, EXTENSION-FOLDING:
(39428) 8028T16

LADDER, VEHICLE BOARDING:
(97403) 13225E3074

LIFTING AND TIEDOWN DEVICE,
TRANSPORTABLE SHELTER: Left hand
(52555) 1390-4

LIFTING AND TIEDOWN DEVICE,
TRANSPORTABLE SHELTER: Right hand
(52555) 1390-3

LIGHT, EMERGENCY:
(97403) 13225E3396

(4)

U/M

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

2

2

2

1

C-6 Change 1



Section I I  COMPONENTS OF END ITEM - Cont

TM 5-6675-320-14

(1)

Illus
Number

24

25

26

27

28

(2)

National Stock
Number

7025-01-121-4099

5975-00-878-3791

2330-01-076-4797

5120-01-013-1676

6675-01-203-1049

(3)
Description

FSCM and Part Number

PLOTTER, GRAPHICS:
(28480) 9872C

ROD, GROUND:
(82370) A104

SEMITRAILER, FLATBED:
(97403) TL/MIL-B-13207,
par. 3.11, fig. 12, tables Ill
and IV

SLIDE HAMMER, GROUND ROD
EMPLACEMENT:
(45225) P74-144

TABLE, DRAFTING, SCRIBING/TRACING:
(33363) 99-9933

(4)

U/M

ea

ea

ea

ea

ea

I

Change 1

(5)

Qty
Rqr

1

1

1

1

2

C-7



TM 5-6675-320-14

Section II COMPONENTS OF END ITEM — Cont

(1) (2)

30

31 7520-00-224-7621

32 6675-01-033-7750

(3) (4) (5)
Description

Qty
FSCM and Part Number U/M Rqr

TIMER, STOP: ea 2
(19139) 152-3612

TOP, FILING CABINET: ea 2
(88915) T3445

TRIMMER, PAPER, DROP KNIFE: ea 1
(81348) GG-T-678-Type-1-Class 5

VIEWER, STEREOSCOPIC CONTINUOUS ea 1
STRIP, PHOTOGRAPHIC INTERPRETATION:
(33363) 72-0210

C-8 Change 1

6645-00-243-974029

I l l
N u m b e r

National Stock
Number



TM 5-6675-320-14

Section Ill BASIC ISSUE ITEMS

(1)

Illus
Number

 1

 2

 3

(2)

National Stock
Number

7920-00-291-5812

7920-00-205-0565

7920-00-291-5815

6675-00-526-7323

4210-00-555-8837

6545-00-922-1200

(3)
Description

FSCM and Part Number

BRUSH, DUSTING, DRAFTSMAN’S:
(79819) Q6-38NB-010

BRUSH, DUSTING, LENS AND PHOTO-
GRAPHIC NEGATIVE:
(17866) R698

BRUSH, WIRE, SCRATCH:
(39428) 7187T2

COVER, WORKING SURFACE, BOARD
DRAFTING:
(33363) 99-9970

DRAFTING EQUIPMENT SET,
SUPPLEMENTARY:
SC 6675-90-CL-NO6

DUST COVER:
(28480) 9222-0564

EXTINGUISHER, FIRE, MONOBROMOTRl-
FLUOROMETHANE:
(33525) T2

FIRST AID KIT, GENERAL PURPOSE:
(89875) SC C-6545-IL, voI 2

(4)

U/M

ea

ea

ea

ea

se

ea

ea

ea

Change 1

(5)

Qty
Rqr

2

1

1

4

2

1

2

1

C-9



TM 5-5675-320-14

Section Ill BASIC ISSUE ITEMS — Cont

(1)

Illus
Number

4

5

6

7

8

C-10

(2)

National Stock
Number

5110-00-595-8400

5110-00-595-8406

7520-01-008-7640

7520-00-295-6170

LO 5-6675-320-12

TM 5-6675-320-14

TM 5-6675-320-24P

6650-00-477-9613

6650-00-255-8268

Change 1

(3)
Description

FSCM and Part Number

KNIFE, CRAFTSMAN’S: stencil
(99941) 3001

KNIFE, CRAFTSMAN’S: for frisket,
masks or stencil
(7981 9) Q5-3041 -2

LEAD REPOINTER, PENCIL:
(79819) 992 WB

LEAD REPOINTER, PENCIL:
(7981 9) 234

MANUALS, TECHNICAL

LUBRICATION ORDER, TSS
RECTIFIER II SECTION

OPERATOR’S, ORGANIZATIONAL, DIRECT
SUPPORT AND GENERAL SUPPORT,
TSS RECTIFIER II SECTION

REPAIR PARTS, SPECIAL TOOLS LIST, TSS
RECTIFIER II SECTION

MAGNIFIER: lamp type
(1 5607) KFM-1/B58D

MAGNIFIER: linen tester
(7981 9)Q8-9518

(4)

U/M

ea

ea

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

2

2

1

1

1

1

2

2



TM 5-6675-320-14

Section Ill BASIC ISSUE ITEMS — Cont

(1)

Illus
Number

9

9A

9B

10

11

(2)

National Stock
Number

6650-00-256-9060

6675-01-013-6697

6650-00-668-5703

5340-00-682-1505

5120-00-234-8910

7520-00-162-6178

6675-00-641-5752

(3)
Description

FSCM and Part Number

MAGNIFIER: reading type
(7981 9) Q8-9526

METRIC SCALER
(061 75) 81-34-38

NEEDLE POINT, DRAFTING INSTRUMENT:
(33373) 56-0210

OPTICAL COMPARATOR
(061 75) 81-34-35

PADLOCK SET:
(38797) MS2131 3-52

SCREWDRIVER, FLAT TIP:
(78525) 1006

SHARPENER, PENCIL:
(79819) U8-1031 Model KS

SIGHT, DIGITIZING:
(28480) 09872-60066

STRAIGHTEDGE:
(091 77) 70-285,30.0 in. Ig

STRAP ASSEMBLY, BUCKLE-END: 6.0 in.
(82820) 1844-104

(4)

U/M

ea

ea

pk

ea

se

ea

ea

ea

ea

ea

Change 1

(5)

Qty
Rqr

1

1

1

1

1

1

1

1

2

13

C-1 1



TM 5-6675-320-14

Section Ill BASIC ISSUE ITEMS — Cont

(1)

lllus
Number

(2)

National Stock
Number

(3)
Description

FSCM and Part Number

STRAP ASSEMBLY, BUCKLE-END: 8.0 in.
(82820) 1844-101

STRAP ASSEMBLY, BUCKLE-END: 9.0 in.
(82820) 1844-103

STRAP ASSEMBLY, TIP-END: 8.0 in.
(82820) 1845-107

STRAP ASSEMBLY, TIP-END: 20.0 in.
(82820) 1845-102

STRAP ASSEMBLY, TIP-END: 36.0 in.
(82820) 1845-106

STRAP ASSEMBLY, TIP-END: 40.0 in.
(82820) 1845-101

STRAP ASSEMBLY, TIP-END: 58.0 in.
(82820) 1845-105

STRAP ASSEMBLY, WEBBING: 30.00 in.
(98313) 13225 E3695-8

STRAP ASSEMBLY, WEBBING: 35.00 in.
(98313) 13225 E3695-2

STRAP ASSEMBLY, WEBBING 45.00 in.
(98313) 13225 E3695-3

STRAP ASSEMBLY, WEBBING: 55.00 in.
(9831 3) 13225 E3695-6

STRAP ASSEMBLY, WEBBING: 72.00 in.
(9831 3) 13225 E3695-1

STRAP ASSEMBLY, WEBBING: 29.00 in.
(9831 3) 13225E3695-13

STRAP ASSEMBLY, WEBBING: 162.00 in.
(96603) 90201 -D-1 8-12

(4)

U/M

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

2

3

4

2

1

8

3

1

1

2

5

1

2

4

C-12 Change 1



TM 5-6675-320-14

Section Ill BASIC ISSUE ITEMS — Cont

(1)

Illus
Number

12

13

14

15

(2)

National Stock
Number

5140-00-331-5496

5140-00-315-2747

6675-00-190-5867

6675-00-190-586

5120-00-224-727

5120-00-264-3795

(3)
Description

FSCM and Part Number

TOOL BOX, PORTABLE: 1 fixed
hinged tray
(75206) CS 19

TOOL BOX, PORTABLE: 1 removable tray
(75206) CS 16

TRIANGLE, DRAFTING: 130 deg; 160 deg
(33363) 57-0220, size 10

TRIANGLE, DRAFTING: 245 degs
(33363) 57-0292, size 8

VISE, PIN:
(1 8037) PVDE

WRENCH, ADJUSTABLE, 6.00 in:
(80244) GGG-W-631 -TY1 CL1

(4)

U/M

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

3

1

3

3

2

2

Change 1 C-13/(C-14 blank)





TM 5-6675-320-14

(1)

I l l u s
Number

20

21

Section II I  BASIC ISSUE ITEMS - Cont

(2 )

Nat iona l  S tock
Number

6675-00-190-5867

6675-00-190-5862

5120-00-224-7271

5120-00-240-5328

(3 )
D e s c r i p t i o n

FSCM and Part Number

STRAP ASSEMBLY, WEBBING: 72.00 in.
(98313) 13225E3695-1

STRAP ASSEMBLY, WEBBING: 29.00 in.
(98313) 13225E3695-13

STRAP ASSEMBLY, WEBBING: 162.00 in.
(96603) 90201-D-18-12

TRIANGLE, DRAFTING: 1 30 deg; 1 60 deg
(33363) 57-0220, s ize 10

TRIANGLE, DRAFTING: 2 45 degs
(33363) 57-0292, s ize 8

VISE, PIN:
(18037) PVDE

WRENCH, ADJUSTABLE:
(92878) 1500559

(4)

U/M

ea

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

2

4

3

3

2

2

C-15/(C-16 blank)
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A P P E N D I X  D

ADDITIONAL AUTHORIZATION LIST

Section I INTRODUCTION

D-1 . SCOPE.

This appendix lists additional items you are authorized for the support of the Rectifier II Section.

D-2. GENERAL.

This list identifies items that do not have to accompany the Rectifier II Section and that do not have to be turned
in with it. These items are all authorized to you by CTA, MTOE, TDA or JTA.

D-3. EXPLANATION OF LISTING.

National stock numbers, descriptions and quantities are provided to help you identify and request the additional
items you require to support this equipment. The items are listed in alphabetical sequence by item name under
the type document (e.i., CTA, MTOE, TDA, or JTA) which authorizes the item(s) to you.

(1)
National

Stock
Number

5805-00-543-0012

Section II ADDITIONAL AUTHORIZATION LIST

(2)
Description

FSCM and Part Number

TOE AUTHORIZED ITEMS

Telephone Set: TA-312/PT

(3)

U/M

ea

(4)

Qty
Auth

1

Change 1 D-1 /(D-2 blank)
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APPENDIX E

EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

Section I INTRODUCTION

E-1 . SCOPE.

This appendix lists expendable supplies and materials you will need to operate and maintain the Rectifier II
Section. This listing is for information purposes only and is not authority to requisition the listed items. These
items are authorized to you by CTA 50-970, Expendable/Durable items (except Medical, Class V, Repair Parts
and Heraldic Items), or CTA 8-100, Army Medical Department Expendable/Durable Items.

E-2. EXPLANATION OF COLUMNS.

a. Column (1) - Item Number. This number is assigned to the entry in the listing and is referenced in the
narrative instructions to identify the material (e.g., “Use cleaning compound, Item 5, Appendix E.”).

b. Column (2) - Level. This column identifies the lowest level of maintenance that requires the listed item.

C - Operator/Crew

O- Organizational Maintenance

F - Direct Support Maintenance

H - General Support Maintenance

c. Column (3) - National Stock Number. This is the National stock number assigned to the item; use it to
request or requisition the item.

d. Column (4) - Description. Indicates the Federal item name and, if required, a description to identify the
item. The last line for each item indicates the part number followed by Federal Supply Code for Manufacturer
(FSCM) in parentheses followed by the part number.

e. Column (5) - Unit of Measure (U/M). Indicates the measure used in performing the actual maintenance
function. This measure is expressed by two-characteric alphabetical abbreviations (e.g., ea, in, pr). If the unit of
measure differs from the unit of issue, requisition the lowest unit of issue that will satisfy your requirements.

Change 1 E-1



Section ll EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

(1)

Item
Number

1

2

3

3A

3B

3C

3D

3E

(2)

Level

O

F

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

F

O, F

C

C

C

(3)
National

Stock
Number

8040-00-174-2610

8040-00-152-0063

6810-00-205-6786

6510-01-097-3905

7520-00-935-7136

7520-00-281-5911

5110-00-359-6478

5110-00-542-2043

5110-00-542-2044

5110-00-765-4144

5110-00-355-6138

8330-00-965-1722

6850-00-592-3283

7510-00-161-4291

8305-00-222-2423

7930-00-530-8067

6750-01-036-9582

6750-00-802-5471

5610-00-618-0258

9150-00-190-0904

7510-01-028-2877

7510-01-070-8947

7510-00-281-2143

(4)

Description

Adhesive, Rubber

Adhesive, Waterproof

Alcohol, Denatured

Ball, Absorbent Cotton

Ball Point Pen

Basket, Wastepaper

Blade, Craftsman Knife: Beveled

Blade, Craftsman Knife: Curved

Blade, Craftsman Knife: Square

Blade, Craftsman Knife: Stencil

Blade, Craftsman Knife: Swivel

Chamois Leather, Sheepskin

Cleaner, Lens

Clip, Paper

Cloth, Cheesecloth

Detergent, General Purpose

Developer, Photographic

Film, Photographic
(191 39) 120-2449

Fixing Bath, Photographic

Floor Patch

Grease, GAA

Ink, Drawing: for drafting film

Ink Drawing: for paper

Lead, Pencil, Graphite: HB

( 5 )

U/M

cn

cn

qt

pk

dz

ea

pg

pg

pg

pg

ea

ea

bx

bx

yd

gl

pk

bx

cn

gl

bt

bt

bx

E-2 Change 1
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Section ll EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

(1)

Item
Number

4

5

6

7

8

9

(2)

Level

C

C

C

C

C

C

C

C

F

C

C

C

O

O

O

O

C

C

C

C

C

C

C

C

(3)
National

Stock
Number

7510-00-285-5865

7510-00-285-5866

7510-00-285-5863

7510-00-272-9820

7510-00-285-5864

7510-00-285-5862

7510-00-285-5847

8315-00-163-1556

9150-00-273-2389

6750-00-168-3207

7530-00-285-3083

7240-00-060-6006

8010-01-131-6254

8010-01-160-6745

8010-01-162-5578

8010-00-298-3859

5350-00-619-9166

6750-00-316-2509

6640-00-559-1384

6750-00-255-0465

6750-00-988-0556

6750-00-924-5465

6750-00-965-4841

(4)

Description

Lead, Pencil, Graphite: F

Lead, Pencil, Graphite: H

Lead, Pencil, Graphite: 2H

Lead, Pencil, Graphite: 3H

Lead, Pencil, Graphite: 4H

Lead, Pencil, Graphite: HB

Lead, Pencil, Graphite: 2H

Needle, Dressmaker’s

Oil, Lubricating, General Purpose

Orbit Bath

Pad, Writing Paper

Pail, Utility

Paint, Black

Paint, Brown

Paint, Green

Paint, Light Green, INT.

Paper, Abrasive

Paper, Dry Silver, Photographic

Paper, Lens

Paper, Photographic

Paper, Photographic

Paper, Photographic

Paper, Photographic

Paper, Photographic
(191 39) 143-7029

(5)

U/M

pk

pk

pk

pk

pk

pk

pk

pk

cn

pt

pk

ea

kt

kt

kt

gl

pk

bx

pk

bx

bx

bx

bx

ro

Change 1 E-3
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

(1)

Item
Number

(2)

Level

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

E-4 Change 1

(3)
National

Stock
Number

6750-01-028-6741

7510-00-237-7991

6685-01-112-1920

6685-01-113-0856

6685-01-112-1919

7520-00-724-5606

7520-01-083-6734

6625-01-107-0338

(4) (5)

I
I

Description U/M
I

Paper, Photographic
(19139) 192-3473

Paper, Photographic

Paper, Photographic
(19139) 192-3978

Paper, Photographic
(191 39) 192-3580

Paper, Photograhpic
(19139) 193-6178

Pen Cleaner, Liquid

Pen, Recorder: Blue, 0.3 mm

Pen, Recorder: Green, 0.3 mm

Pen, Recorder: Red, 0.3 mm

Pen, Recorder: 6 pens/pkg, violet,
turquoise, brown, burnt orange,
gold, lime green, 0.3 mm
(28480) 5060-6894

Pen, Recorder: black, 0.7 mm
(28480) 5060-6890

Pen, Recorder: blue, 0.7 mm
(28480) 5060-6891

Pen, Recorder; green,0.7 mm
(28480) 5060-6892

Pen, Recorder: red, 0.7 mm
(28480) 5060-6893

Pen, Recorder: 6 pens/pkg, 0.7 mm,
brown, gold, lime green, burnt
orange, turquoise, violet
(28480) 5060-6895

Pencil, Mechanical: automatic

Pencil, Mechanical: non automatic

Pens Plotter: black, 0.3 mm

bx

bx

bx

bx

bx

jr

pk

pk

pk

pk

pk

pk

pk

pk

pk

ea

ea

pk
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Section II EXPENDABLEIDURABLE SUPPLIES AND MATERIALS LIST

(1)

Item
Number

10

11

12

13

14

15

16

17

18

19

(2)

Level

C

O

C

F

C

O

O

C

O

O

C

C

O

C

C

O

C

F

20  C

21 C

22  C

23  C

24 C

25  C

(3)
National

Stock
Number

7510-00-174-7343

8010-01-193-0520

7510-00-543-6792

8010-01-030-7254

7510-00-243-3435

8040-00-851-0211

5110-00-161-6912

3439-00-273-3722

6850-00-274-5421

7920-00-240-2555

6850-00-880-1013

FSCM 39428

7520-00-281-5895

7510-00-272-9662

5640-00-103-2254

7045-01-060-6452

5970-00-926-7218

7510-00-634-1549

7510-01-038-1266

7510-00-551-9824

7510-00-285-6403

7510-00-272-6887

7920-00-823-9772

(4)

Description

Pin, Straight

Primer

Refill, Ball Point Pen

Resin, Epoxy

Rubber Band

Screen, Nylon
(39428) 1017A31

Sealant, Silicone

Shears, Straight Trimmers:

Solder, Rosin Core

Solvent, P-D-680

Sponge, Cellulose

Spray, Silicone

Sprayfoam Sealant
(39428)T627T1

Stapler, Paper Fastening, Office

Staples, Paper Fastening,
Office Type

Tape, Cloth, Duct Sealing, 2 in.

Tape, Electronic Data

Tape, Electrical, Insulating

Tape, Pressure Sensitive Adhesive

Tape, Pressure Sensitive Adhesive

Tape, Pressure Sensitive Adhesive

Tape, Pressure Sensitive Adhesive

Thumbtack

Towel, Paper

(5)

U/M

bx

kt

dz

kt

bx

ro

tu

ea

s

cn

ea

cn

cn

ea

bx

ro

ea

ro

ro

ro

ro

ro

hd

bx

Change 1 E-5/(E-6 blank)
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GLOSSARY

ABBREVIATION/TERM

Defau l t  Cond

MOS . . . .

Program State

RAM . . . . .

tions . . . . . . . . . .

. . . . . . . . . . . . .

ment. . . . . . . . . . .

. . . . . . . . . . . . .

ROM . . . . . . . . . . . . . . . . . .

Statement Parameters . . . . . . . . .

TTL . . . . . . . . . . . . . . . . . .

DEFINITION

Automat ic  parameters  and  cond i t ions  fo r
program statements set  by factory.

Metal-Oxide Semiconductor.

Programming command recognized by plotter’s
i n t e r n a l  c i r c u i t s .

Reader Addressable Memory. Can be changed
by  opera to r .

Reader Only Memory. Cannot be changed by
o p e r a t o r .

F u n c t i o n a l  l i m i t s  o f  e a c h  p l o t t e r  p r o -
g ramming  s ta tement .  Norma l l y  a  se t  o f
t o l e r a n c e s .

T r a n s i s t o r - T r a n s i s t o r  L o g i c .  I C  c h i p
con ta ins  l i nked  t rans is to rs  to  accomp l i sh
l o g i c  f u n c t i o n s .

GLOSSARY-1/(GLOSSARY-2 blank)
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I

I n f o r m a t i o n ,  G e n e r a l  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . 3-1
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B
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C
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D
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Descr ipt ion and Use of  Operator ’s Controls

and Indicators. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .

E

Equipment Description . . . . . . . . . . . . . . . . . . .
Equipment,  Repair  Parts;  Special  Tools;

Test,  Measurement,  and Diagnost ic
Equipment; and Support . . . . . . . . . . . . . . . . . .

F

Fuse, Replace . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . .
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5-2 .1
5 - 2 . 2

5-7
5-6

5 - 2 . 3

5-4
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5-12
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SUBJECT

DRAFTING, SCRIBING/TRACING

INDEX - Cont

TABLE - Cont

PARAGRAPH

G

General Information . . . . . . . . . . . . . . . . . . . . 5-1

I

I nd ica to rs ,  Descr ip t ion  and  Use  o f  Opera to r ’ s
Controls and. . . . . . . . . . . . . . . . . . . . . . . 5-4

Information, General . . . . . . . . . . . . . . . . . . . . 5-1
Instructions, Lubrication . . . . . . . . . . . . . . . . .5-8, 5-11

L

Lamp Ballast, Replace . . . . . . . . . . . . . . . . . . . 5 -16 .4
Loca t ion  and  Descr ip t ion  o f  Ma jo r  Components  .  .  .  .  .  .  .  . 5 - 2 . 2
Lubrication Instructions . . . . . . . . . . . . . . . . . 5-8, 5-11

M

Maintenance Procedures . . . . . . . . . . . . . . . . . . 5-10, 5-16

O

Operation, Technical Principles of . . . . . . . . . . . . . 5-3
Operation Under Unusual Conditions . . . . . . . . . . . . . 5 -7
Operation Under Usual Conditions . . . . . . . . . . . . . . 5 -6
Opera to r ’ s  Con t ro ls  and  Ind ica to rs ,  Descr ip t ion

and Use of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 -4
Operator Prevent ive Maintenance Checks and Services .  .  .  .
Organizat ional  Prevent ive Maintenance Checks and Services.  . 5-14
Organizational Troubleshooting . . . . . . . . . . . . . . . 5-15

P

Pillow Block, Replace . . . . . . . . . . . . . . . . . . . 5 -16 .8
PowerCord, Replace . . . . . . . . . . . . . . . . . . . . 5 -16 .2
Power Switch, Replace . . . . . . . . . . . . . . . . . . . 5 -16 .1
Preparation for Storage or Shipment . . . . . . . . . . . . 5-17
Preven t i ve  Ma in tenance  Checks  and  Serv ices  .  .  .  .  .  .  .  .  5 -5 ,  5 -14
Procedures, Maintenance . . . . . . . . . . . . . . . . . 5-10, 5-16

INDEX-2

5-5
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INDEX - Cont

SUBJECT PARAGRAPH

DRAFTING, SCRIBING/TRACING TABLE - Cont

R

Receipt, Service Upon . . . . . .
Repa i r :

Assembly ,  T i l t  Lock ing  .  .  .  .  .
Repa i r  Par ts ;  Spec ia l  Too ls ;  Tes t ,

Measurement, and Diagnostic
Equipment and Support Equipment

Replace:
Ballast, Lamp . . . . . . . . .
B lock  Assembly ,  P i l l ow .  .  .  .  .
Cord, Power . . . . . . . . . .
Fuse. . . . . . . . . . . . . .
Lamp. . . . . . . . . . . . . .
Receptacle . . . . . . . . . . .
Starter . . . . . . . . . . . .
Switch, Power . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .
. . . . . . . . . . . . .
. . . . . . . . . . . . .
. . . . . . . . . . . . .
. . . . . . . . . . . . .
. . . . . . . . . . ...
. . . . . . . . . . . . .
. . . . . . . . . . . . .

5-13

5-16 .6

5-12

5-16 .4
5-16 .8
5-16 .2
5-10.1
5-16 .5
5-16 .3
5-16 .5
5-16.1

S

Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 -1 .1
Serv ices ,  Preven t i ve  Ma in tenance  Checks  and  .  .  .  .  .  .  .  .5 -5 ,  5 -14
Service Upon Receipt. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  5-13
Shipment, Preparation for Storage or . . . . . . . . . . . . 5-17

T

Technical Principles of operation . . . . . . . . . . . . . 5-3
Tilt Lock Assembly, Repair. . . . . . . . . . . . . . . . . 5 -16 .6
T r o u b l e s h o o t i n g  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  5 - 9 ,  5 - 1 5
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SUBJECT

FURNITURE AND CABINETS

Cab ine t ,
Cab ine t ,
Cab ine t ,
Cab ine t ,
Cab ine t ,
Cab ine t ,
Cab ine t ,
Cab ine t ,
Cabinets

Map and
Map and
Map and
Map and

Plan . . .

C

. . . . . . .
P l a n ,  R e m o v e / I n s t a l l  .  .  .
Plan, Security . . . . . .

. .

. .

. .
P lan ,  Secur i t y ,  Remove/ Ins ta l l

Supply . . . . . . . . . . .
S u p p l y ,  R e m o v e / I n s t a l l .  .  .  .
Wall  Storage
Wal l  S to rage ,  Rernove / Ins ta l l :
a n d  F u r n i t u r e ,  I n s p e c t  .

Chair, Folding . . . . . . .
Chair, Rotary Desk . . . .
C h a i r ,  R o t a r y  D r a f t i n g  .  .
Corkboard
Corkboard ,  Rernove / Ins ta l l

.

.

.

.

.

. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Descr ipt ion and Use of  Operator ’s Controls
Desk, Flat Top . . . . . . . . . . . . . . .
Desk ,  F la t  Top ,  Remove/ Ins ta l l  .  .  .  .  .  .
Door Latch (Wal l  Storage Cabinet) ,  Replace

and
. .
. .
. .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

I n d i c a t o r s .
.
.
.

Drawing Board Assembly Portable,  Remove/Instal l

E

Equ ipment  Descr ip t ion  .

Filing Cabinet . . . . .

.

.

. .

. .
F i l i ng  Cab ine t ,  Remove/ Ins ta l l
F i l i n g  C a b i n e t ,  S e c u r i t y  .  .  .

. . . .

F

. . . .

. . .

. . . .

.

.

.

.
F i l l i ng  Cab ine t ,  Secur i t y ,  Remove/ Ins ta l l
Flat TOp Desk . . . . . . . .
Flat Top Desk,
Fo ld ing  Cha i r

Remove/ Ins ta l l
. . . . . . . .

General Information . . . . .

Hinge (Piano Hinge),  Replace .

. .

. .

. .

G

. .

H

. .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

6 -16 .3
6-2

6-16 .8

6-16 .6

6 - 1 6 . 5
6-10 .1

6 -2
6-2
6-2

6-16 .10

6-4

6-16 .9
6-16 .2
6-16 .3

6 -2

6-16 .4

6-16 .7
6-2

6-16 .9
6 -2

6-1

6-16.1

PARAGRAPH

INDEX - Cont

6-2

6 - 2

6 - 2

6 -2

6-2

6-2

6 -2

INDEX-4
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FURNITURE AND CABINETS - Cont

I

I n f o r m a t i o n ,  G e n e r a l  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Inspect Furniture and Cabinets . . . . . . . . . . . . . . . 6 -10 .1

Instructions, Lubrication . . . . . . . . . . . . . . . . .6-8, 6-11

L

Latch (Wall Storage Cabinet), Replace. . . . . . . . . . . . 6 -16 .2
Lubrication Instructions . . . . . . . . . . . . . . . . . .6-8, 6-11

M

Maintenance Procedures . . . . . . . . . . . . . . . . . . 6-10, 6-16
Map and Plan Filing Cabinet . . . . . . . . . . . . . ..
Map and P lan  F i l ing  Cab ine t ,  Remove/ Ins ta l l .  .  .  .  .  .  .  .  . 6 -16 .3
Map and Plan Security Cabinet . . . . . . . . . . . . . . . 6 -2
Map and P lan  Secur i t y  Cab ine t ,  Remove/ Ins ta l l  .  .  .  .  .  .  . 6 -16 .8

O

Operation Under Unusual Conditions . . . . . . . . . . . . . 6-7
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