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Section I Model 120B
Table 1-1
Table 1-1. Specifications
SWEEP Phase Shift:
. Vertical and horizontal amplifiers have same
Sweep Range: phase characteristics within +2° to 100 ke when

One psec/cm to at least 0.5 sec/ecm. Fifteen
calibrated sweeps accurate to within +5%, in a
1,2,5,10... sequence, from 5 psec/cm to 200
millisec/cm. Vernier control permits contin-
uous adjustment of sweep time between calibra-
ted steps, and extends the 200 millisec/cm toat
least 0.5 sec/cm.

Sweep Expand:
X5 sweep expansion may be used on all ranges
and expands fastest sweep to 1 psec/cm. Ex-
panded sweep accuracy is +10%.

Automatic Synchronization:
Internal: from signals 50 cps to 450 kc with
approximately 0,5-cm or more vertical deflec-
tion; and from line voltage.

External: from signal 50 cps to 450 ke, 1.5 v
peak-to-peak.

Trigger Point:

Zero-crossing negative slope of external sync
signals; or zero-crossing positive or negative
slope of verticaldeflection signals. Front-panel
control overrides automatic and permits the
trigger point to be set between -7 to +7 volts.
Turning control fully counterclockwise restores
automatic operation.

VERTICAL AMPLIFIER

Bandwidth:
DC coupled: dc to 450 ke. AC coupled: 2 cps
to 450 ke. Bandwidth is at least 450 kc regard-
less of sensitivity setting.

Sensitivity:
10 millivolts/cm to 100 volts/cm. Four cali-
brated steps with attenuator accuracy of +3%,
10 mv/cm, 100 mv/cm, 1 v/cm, and 10 v/cm.
Vernier permits continuous adjustment of sensi-
tivity between steps, and extends 10 v/cm step
to at least 100 v/cm.

Internal Calibrator:
Calibrating signal automatically connected to
vertical amplifier for standardizing of gain, ac-
curacy +2%.

Input Impedance:
1 megohm, shunted by approximately 50 pf.

Balanced Input:
On 10 mv/cm range only; input impedance is 2
megohms shunted by approximately 25 pf.

Common-Mode Rejection:
Rejection at least 40 db. Common mode signal
must not exceed +3 volts peak.

verniers are in CAL.

HORIZONTAL AMPLIFIER

Bandwidth:
DC coupled: dc to 300 kc. AC coupled: 2 cps
to 300 ke, Bandwidth is at least 300 kc regard-
less of attenuator setting.

Sensitivity:
0.1 volt/cm to 100 volts/ecm. Three calibrated
steps, accurate within +5%, 0.1 v/cm, 1 v/cm,
and 10 v/em. Vernier permits continuous ad-
justment of sensitivity between steps and ex-
tends 10 v/cm step to at least 100 v/cm.

Input Impedance:
1 megohm nominal, shunted by approximately
100 pf.

Phase Shift:
Horizontal and vertical amplifiers have same
phase characteristics within £2° to 100 k¢ when
verniers are in CAL.

GENERAL

Cathode Ray Tube:
P31 phosphor, mono-accelerator with internal
graticule normally supplied; 2700-volt acceler-
ating potential. Face plate eliminates glare and
reduces hazard of implosion. P2, P17, and P11
phosphors also available.

Internal Graticule:
10 cm x 10 cm marked in cm squares. Major
horizontal and vertical axes have 2-mm sub-
divisions. Eliminates parallax error.

Intensity Modulation:
Terminals on front panel. Plus 20 volt pulse
required to blank trace of normal intensity.

Dimensions:
16-3/4 in. wide, 7-1/2 in. high, 18-3/8 in.
deep, overall; hardware furnished for quick con-
version to 7 in. x 19 in. rack mount.

Weight:
Net: 32 lbs; shipping 45 lbs.

Power:
115 or 230 volts +10%, 50 to 1000 cps, approxi-
mately 95 watts.

Options:
05. External graticule crt with P31 phosphor.
06. Rear terminals in parallel with front.
10. Provision for single sweep operation.
13. Special front panel for rack mounting only.

1-0
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Model 120B

Section 1
Paragraphs 1-1 to 1-8

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides complete instructions on
the installation, operation, theory of operation, and
maintenance of the Hewlett-Packard Model 120B Os-
cilloscope.

1-3. The Hewlett-Packard Company uses a two-
section, eight-digit serial number (e.g. 000-00000).
If the serial prefix (first three digits) on your instru-
ment does not agree with the prefix shown on the title
page of this manual, refer to either the separate
change sheet included or Appendix I, which contain
changes required to adapt this manual to the listed
prefixes. The separate change sheet also contains
corrections required for all known errata (errors).
Contact your Hewlett-Packard Sales/Service Office
if additional information or clarification is required.

1-4. DESCRIPTION.
1-5. The Model 120B is a general-purpose oscillo-

scope whose bandwidth extends from dc to 450 ke. It
combines the precision characteristics of calibrated

horizontal sweeps, calibrated vertical sensitivity,
and a crt that eliminates parallax error; in addition,
its construction provides easy circuit accessibility
and quick convertibility from a rack-mounting to a
bench-model configuration. Specifications are listed
in table 1-1.

1-6. The internal graticule of the Model 120B is in
the same plane as the phosphor and crt trace; conse-
quently, crt parallaxerror isavoided, allowing easier,
quicker, and more accurate measurements.

1-7. The Model 120B can be used with either internal
or external sweeps, which can be either internally or
externally synchronized. Because of its high sensi-
tivity and balanced input, the Model 120B can be used
to view complex waveforms and monitor transducer
outputs.

1-8. Computations are avoided and possibilities of
error are reduced by direct-reading calibrated sweeps.
A single control selects 1 of 15 calibrated sweeps
between the ranges of 5 microseconds/cm and 200

asntt

ires

MP-M-84

Figure 1-1. Model 120B Oscilloscope

01260-2
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Section I
Paragraphs 1-9 to 1-18

milliseconds/cm or determines the calibrated sensi-
tivity of the horizontal amplifier. Continuous control
of sweep time and horizontal sensitivity between cali-
brated steps is provided by a vernier control; the
vernier control extends the 200 milliseconds/cm
sweep time to at least 0.5 seconds/cm, and reduces
the horizontal amplifier sensitivity to at least 100
volts/cm.

1-9. Accurate direct-reading sweeps are obtained
from a feedback type (Miller) integrator, which en-
sures high linearity and stability of the horizontal
sweep. This type of sweep generator is reliable and
relatively independent of vacuum-tube characteristics.

1-10. Observationandanalysis of transients are sim-
plified by the expanded-sweep control. This X5 sweep
expander may be used on all sweep time settings, and
expands the fastest sweep time to 1 microsecond/cm.

1-11. An automatic trigger capability facilitates es-
tablishinga base line on the crt when a synchronizing
signal is not present. The automatic baseline pro-
vision canbe easily locked-out and an adjustable trig-
ger level established.

1-12. Accurate voltage measurements of waveforms
are quickly made with the Model 120B. A built-in
calibrator that is accurate to within +2 percent per-
mits rapid verification and standardization of vertical
amplifier sensitivity.

1-13. Phase-shift measurements can be made ac-
curately over a wide range of input frequencies. Rel-
ative phase shift between the vertical and horizontal
amplifiers is less than 2 degrees up to 100 ke.

1-14.CATHODE RAY TUBE WARRANTY.

1-15. The cathode ray tube supplied with the Model
120B and replacement crt's purchased from Hewlett-
Packard Company are guaranteed against electrical
failurefor one year from the date of sale by Hewlett-
Packard. The Cathode Ray Tube Warranty and Claim
sheet is included at the rear of this manual.

1-16. OPTIONS.

1-17. The Model 120B is available with four options,
as listedintable1-1. Replaceable parts for alloptions
are listed under MISCELLANEOQUS at the end of table
6-1.

1-18. OPTION 05. Thisoptionprovides a crt without
internal graticule. An external graticule with adjust-
able illumination is installed over the face of the crt.
Refer to figure 5-9 for a schematic of the added circuit.
CRT's without internal graticule are available with
types P7, P11, and P31 phosphor. Afilter is also sup-
plied with each crt; amber for PT7 type, blue for P11
type, and green for P31 type.

1-2
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1-19. OPTION 06. This option provides rear panel
connectors in parallel with the front panel input con-
nectors. One connector is wired in parallel with the
VERTICAL input terminals on the front panel, and
one connector is wiredin parallel with the HORIZON-
TALinput terminals as shown in figures 5-6 and 5-7.
Mating connectors and cable clamps are also supplied.
The additional circuitry changes the vertical input
capacitance to approximately 75 pf, and the horizontal
input capacitance to approximately 135 pf.

1-20. OPTION 10. Thisoptionprovides circuitry for
single sweep operation. Operation procedures are
containedin figure 3-2 and a schematic for the added
circuit is shown in figure 5-8.

1-21. OPTION 13. This option provides a plain

7 x 9 x 3/16 inch front panel for rack mounting only.
The panel is suitable for installing special handles to
match existing equipment in system or console
configuration.

1-22. AMBER FILTER. A special amber filter is
supplied with oscilloscopes having an internal graticule
crt with P7 phosphor. This filter may be installed
for improved visual observation of displays such as
single-shot phenomena or very lowfrequency applica-
tions. The filter will improve the long persistency
characteristics desired for visual observations of this
typedisplay. To install the filter proceed as follows:

a. Remove front panel crt bezel.
b. Setfilterinto bezel, aligning larger rectangular
slots in the edge of filter with metal guide posts of the

bezel casting.

c. Remove oscilloscope top cover for access to
rear of crt.

d. Carefully move crt towardrear of instrument
enough to provide clearance for thickness of installed
filter (about 1/8 inch).

e. Loosen clamp at socket of crt.

f. Replace bezel with filter and tighten bezel
screws.

g. Slide crtforwarduntil light mask on front of crt
just lightly touches filter.

h. Tightenclamp just enough tokeep crt from turn-
ing. Do not over-tighten the clamp or tube damage
may result.

i. Checkalignmentof trace with graticule accord-
ing to the procedure given in Section V of this manual.

01260-2
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Section II
Paragraphs 2-1 to 2-9

SECTION II
INSTALLATION

- 2-1. INCOMING INSPECTION.

2-2. MECHANICAL INSPECTION. Unpack and in-
spect the Model 120B in the presence of the carrier.
Be careful when unpacking the instrument, for all
electron tubes including the cathode ray tube remain
installed during shipment. Save all packing materials
until inspection is complete. These materials may
be required for reshipment in the event shipping dam-
age is discovered.

2-3. Inspectthe instrument for signs of possible dam-
age in shipment such as scratched panel, broken
knobs, etc. If possible, energize the equipment and
check it operationally (see paragraph 2-5).

2-4. I there are any indications of damage, file a
claim with the carrier. Refer to the Hewlett-Packard
Warranty sheet at the front of this manual.

2-5. PERFORMANCE CHECK. Paragraph 5-52 con-
tains performance check procedures for verifying
operation within listed specifications. The perform-
ance check is recommended for inclusion in receiv-
ing quality-control inspection. The following proce-
dure is offered, however, as a means to check basic
operation.

2-6. INITIAL TURN ON. Energize the 120B as
follows:

a. Turn INTENSITY control to OFF and plug in
power cable.

b. Set SWEEP MAGNIFIER switch to X1 position.

c. Set HORIZONTAL DISPLAY switch to 0.5 MIL-
LISECONDS/CM position.

d. Center HORIZONTAL POSITION and VERTICAL
POSITION controls.

e. Turn 120B on and allow two minutes warmup.

f. Set TRIGGER LEVEL to AUTO.

g. Rotate INTENSITY clockwise until trace appears.
If crt remains blank, press BEAM FINDER and re-
adjust position controls as necessary.

h. Adjust FOCUS for thin, well-defined trace, and
adjust HORIZONTAL POSITION to place left end of
sweep on left-end graticule line.

2-7. POWER REQUIREMENTS.

2-8. The Model 120B requires a power source of 115
or 230 volts +10%, single phase, 50 to 1000 cps, which
can deliver approximately 95 watts. The oscilloscope
is normally shipped from the factory wired for use
with a 115-volts power source. To convert the in-
strument for use with a 230-volt source, change the
dual primary windings of transformer T302 from a
parallel combination to a series combination. Figure
2-1 illustrates the connection for 115- and 230-volt
operation. At the time of the change, replace the
1.5-ampere slow-blow line fuse with 1-ampere slow-
blow fuse.

01260-2

| T302

230
VOLTS AC

4

Y
A

230 VOLT CONNECTION

! T302

15
VOLTS AC

4

L

115 VOLT CONNECTION

LD-5-529

Figure 2-1. Primary-Power Connections

2-9. For the protection of operating personnel, the
National Electrical Manufacturers' Assn (NEMA)
recommends that the instrument panel and cabinet
be grounded. This instrument is equipped with a
three-conductor power cable which, when plugged into
an appropriate receptacle, grounds the instrument.
The offset pin on the power cable three-prong con-
nector is the ground pin. To preserve the protection
feature when operating the instrument from a two-
contact outlet, use a three-prong to two-prong adap-
ter and connect the green pigtail on the adapter to
ground.

2-1



Section II
Paragraphs 2-10 to 2-14

Model 120B

TO INSTRUMENT BOTTOM.

FILLER STRIP

BOTTOM PANEL

o

B

(ADHESIVE BACK)

INSTRUCTIONS

L ‘;Eam“éi R‘!;IPLT STAND, FEET, AND TILT STAND FOOT RELEASE

2.ATTACH FILLER STRIP AND FLANGES BYTTON
KEEPING LARGE NOTCH ON FLANGES PLASTIC

RACK MOUNTING
FLANGE

FOOT

LD-M-489

Figure 2-2. Rack Mounting

2-10. INSTALLATION.

2-11. MODULAR CABINET. The Model 120B Oscil-
loscope is shipped fromthe factory as a bench instru-
ment with the tilt stand, feet and plastic trim inplace.
The top and bottom cabinet covers may be removed,
giving complete accessibility to all components and
adjustments. When used on the bench, other instru-
ments may be stacked on the louver-free top surface;
however, sufficient space should be allowed around
the cabinet for adequate circulation of air.

2-12. RACK MOUNTING. Prepare the cabinet for
rack mounting as illustrated in figure 2-2. The trim
strip and rack-mounting flanges are in the shipping
container with the instrument. After preparation, lift
instrument into place and secure mounting flanges to
rack with appropriate screws. Allow adequate venti-
lation for the instrument in the rack.

2-13. REPACKAGING FOR SHIPMENT.

2-14. The following list is a general guide for re-
packaging an instrument for shipment; however, if you
have any questions, contact your authorized Hewlett-
Packard sales representative.

2-2

a. If possible, use original container designed for
the instrument.

b. Wrap instrument in heavy paper or plastic before
placing it in shipping container.

c. Use sufficient quantities of packing material
around all sides of the instrument and protect panel
with cardboard strips.

d. Use heavy cardboard carton or wooden box to
house the instrument and use heavy tape or metal
bands to seal the container.

e. Mark packing box with "Fragile", 'Delicate In-
strument"', etc.

Note

If the instrument is to be shipped to
Hewlett-Packard Company for ser-
vice or repair, attach to the instru-
ment a tag identifying the owner, the
instrument's complete serial num-
ber, and the service or repair to be
accomplished; in addition, notify
Hewlett-Packard Company or arep-
resentative before shipping the in-
strument. In any correspondence,
reference the instrument by model
number and complete serial number.

01260-1
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Paragraphs 3-1 to 3-16

SECTION Il
OPERATION

3-1. INTRODUCTION.

3-2. This section contains operating instructions for
the Model 120B Oscilloscope. Included are descrip-
tions of the Model 120B controls and indicators, and
operation of the Model 120B as a general-purpose
oscilloscope.

3-3. CONTROLS AND INDICATORS.

3-4. Figure 3-1 illustrates the controls and indica-
tors along with a short description of the particular
function of each.

3-5. GENERAL OPERATING
SUGGESTIONS.

3-6. The following paragraphs, 3-7 through 3-16,
provide suggestions for expediting and simplifying
operation of the Model 120B.

3-7. SYNCHRONIZING THE SWEEP. The horizontal
sweep can be synchronized with the vertical input
signal (INT positions of TRIGGER SOURCE switch),
the ac line frequency (LINE position), or an external
sync signal (EXT position).

3-8. When the TRIGGER LEVEL control 1s in AUTO
position, a sweep appears on the crt without applica-
tion of any type of synchronizing signal; however,
when a synchronizing signal above approximately 50
cps is applied, the sweep automatically synchronizes
with this signal and the sweep is triggered at the
point where the signal crosses the zero axis (average
dc level of synchronization signal). If a synchroniz-
ing signal below approximately 50 cps is being used,
the TRIGGER LEVEL control should be out of AUTO
position.

3-9. Rotating the TRIGGER LEVEL control in a
clockwise direction permits the trigger point to be
set between +2 cm along the positive or negative-
going portion of a vertical input signal, depending on
whether the TRIGGER SOURCE switch is in INT+ or
INT- position, respectively. When the TRIGGER
SOURCE switch is in EXT position, rotating the TRIG-
GER LEVEL control in a clockwise direction permits
the trigger point to be set between +7 volts along the
negative-going portion of the synchronizing signal.

3-10. The particular type of synchronization best
suited depends on the type of measurement being made
and the type of crt display desired.

3-11. AC/DC COUPLING. Ac coupling (AC-DC
switch in AC position) removes any dc level present
in the vertical or horizontal input signals. This pre-
vents excessive dc levels from deflecting the crttrace
off the face of the crt, often to the point where the
POSITION controls cannot bring the crt trace within
view.

01260-2

CAUTION

When using ac coupling, do not ex-
ceed a dc level input of 600 volts.

3-12. When pulse or square waves having a frequen-
cy less than 200 cps are being measured, dc coupling
is recommended (AC-DC switch in DC position).

3-13. BEAM FINDER OPERATION. The crt trace
may frequently be deflected off the crt face by exces-
sive dc input levels or by misadjustment of the verti-
cal POSITION and horizontal POSITION controls.
The BEAM FINDER pushbutton is extremely useful
under these conditions. When the BEAM FINDER is
depressed, the beam is confined to the face of the
crt, brightened, and defocused to prevent burning of
the crt phosphor. If the crt trace is centered with the
POSITION controls when the BEAM FINDER is de-
pressed, the trace will remain on the crt face when
the BEAM FINDER is released.

3-14. VERTICAL SENSITIVITY SELECTION. When
the vertical VERNIER control is in CAL position, the
VERTICAL SENSITIVITY switch provides attenuation
of the vertical input signal in four calibrated steps,
10 mv/em, 100 mv/cm, 1 v/cm, and 10 v/em. Ro-
tating the vertical VERNIER control in a counter-
clockwise direction permits continuous adjustment of
sensitivity between steps, and extends 10 v/cm step
to at least 100 v/ecm. When the VERTICAL SENSITI-
VITY switch is in CAL position, a calibrating signal
is automatically connected to the vertical amplifier.

3-15. COMMON-MODE REJECTION. Balanced in-
put to the vertical amplifier is obtained by removing
the ground jumper across two of the vertical input
terminals and applying a balanced signal input. Bal-
anced input is useful in applications where it is de-
sired to simultaneously amplify the out-of-phase (dif-
ferential) signal and attenuate the in-phase (common
mode) signals, such as hum, noise, etc.

3-16. A change in the relative position of the Model
120B Oscilloscope with respect to the earth's mag-
netic field could result in the trace becoming mis-
aligned. To re-align the trace with the graticule,
adjust SCALE, screwdriver adjustment,on the front
panel (Figure 3-1).

Notes

Figures 3-2 through 3-5 assume
that the FOCUS, POSITION, and IN-
TENSITY controls are preset by the
operator for the desired display.

If in doubt as to the exact function
of a switch listed in figures 3-2
through 3-5, refer to figure 3-1
for a functional description.

3-1



Section IIT
Figure 3-1

Model 120B

T

10.

i R R Ty

! INTENSITY
& POWER

FOCUS: Controls crt focus.

Horizontal VERNIER: Adjusts sensitivity
between ranges; in CAL position, deflec-
tion as indicated by selected VOLTS/CM
position of HORIZONTAL DISPLAY switch.

HORIZONTAL DISPLAY: 15 positions se-
lect sweep speed, 3 positions select hori-
zontal deflection sensitivity.

TRIGGER LEVEL: Determines level of
trigger point on sync signal.

TRIGGER SOURCE: Four positions select
sweep synchronization.

. Vertical VERNIER: Adjusts sensitivity be-

tween ranges; in CAL position, deflection
as selected by VERTICAL SENSITIVITY
switch.

VERTICAL SENSITIVITY: Four positions
select deflection sensitivity. CAL position
displays internal calibrator signal.

CAL: Adjusts calibration of vertical input.

. Vertical input terminals.

Vertical AC-DC: AC position input capaci-
tively coupled into vertical amplifier. DC
position input directly coupled into vertical
amplifier.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

osciLifoscoreE

HEWLETT PACKARD
MODEL 1208

Vertical POSITION: Controls vertical posi-
tion of crt display.

BAL: Adjust for no vertical shift with ro-
tation of vertical VERNIER.

SWEEP MAGNIFIER: In X1 position sweep
time selected by HORIZONTAL DISPLAY.
In X5 position sweep speed is 5times faster.

EXT. SYNC OR HORIZ: External sync or
horizontal amplifier input.

Horizontal AC-DC: AC position input capac-
itively coupled into horizontal amplifier.
DC position input directly coupled into hor-
izontal amplifier.

7Z AXIS: Input for crt intensity modulation
signal.

Horizontal POSITION: Controls horizontal
position of crt display.

BEAM FINDER: Returns beam to crt face
regardless of horizontal and vertical POSI-
TION settings.

INTENSITY & POWER: Applies ac line
power and controls crt intensity.

SCALE: Aligns trace with graticule.

3-2

Figure 3-1.

Model 120B Oscilloscope, Front View
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INTERNAL HORIZONTAL SWEEP:

. Set vertical AC-DC to desired type of input

coupling.

. Set VERTICAL SENSITIVITY to desired vertical

sensitivity.
Set vertical VERNIER to CAL for calibrated
sensitivity.

Set HORIZONTAL DISPLAY to desired horizontal
sweep time. Set VERNIER to CAL for calibrated
sweep time.

5. Set SWEEP MAGNIFIER to X1 or X5, as desired.

Set TRIGGER SOURCE to desired type of horizon-
tal sweep synchronization. If external sync is
selected, connect sync signal to EXT. SYNC,

Apply vertical input signal to vertical input
terminals.

Adjust TRIGGER LEVEL for desired synchroni-
zation.

A. Set SWEEP switch to normal (N),

. Adjust TRIGGER LEVEL control fully clockwise.

. To increase trigger sensitivity, rotate TRIGGER

. Set SWEEP switch to single (S). The instrument

. To rearm the sweep circuit, set SWEEP switch

SINGLE SWEEP (OPTION 10):

TRIGGER
SOURCE switch to EXT, and remove any external
trigger source.

Minimum trigger sensitivity is obtained with the
control in this position.

LEVEL control counterclockwise. Maximum
sensitivity will be obtained just prior to the point
where the oscilloscope sweeps intermittently.

is now in the "armed' state and will sweep once
when triggered.

fromStoNand thenbacktoS. External triggering
should not be applied during this operation to pre-
vent the single sweep from occurring immediately
when the switch is returned to the S position.

Figure 3-2. Operation Using Internal Horizontal Sweep or Single Sweep
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HORIZONTAL VERTICAL

@ @ DISPLAY / VERNIER ANIER

SCALE
& ®
1. Set vertical AC-DC to desired type of input 6. Apply external horizontal sweep to hori-
coupling. zontal input terminals.
2. Set VERTICALSENSITIVITY todesired ver- 7. Apply vertical input signal to vertical input
tical sensitivity. terminals.

3. Setvertical VERNIER to CALfor calibrated
sensitivity. Note

4. Set HORIZONTAL DISPLAY to desired

VOLTS/CM. Set VERNIER to CAL for cal- Relative phase shift of hori-

ibrated sensitivity. zontal and vertical amplifiers

is the same +2° to 100 kc only

5. Set horizontal AC-DC to desired type of when both VERNIER controls
coupling. are set to CAL.

Figure 3-3. Operation Using External Horizontal Input
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INTENSITY
8 POWER

B

BEAM FINDER

SCALE
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HORIZONTAL
DISPLAY ¢/ VERNIER

POSITION

©

AC-DC

m

ExT STNC
OR WORIZ

SWEEP MAGNIFIER

* T

1. Set vertical AC-DC to desired type of input
coupling.

2. Set VERTICAL SENSITIVITY to 10 MILLI-
VOLTS/CM. (Input not balanced in any
other position of VERTICAL SENSITIVITY
switch. )

3. Setvertical VERNIER to CAL for calibrated
sensitivity.

4, Set HORIZONTAL DISPLAY todesired hor-
izontal sweep speed.

5. Set SWEEP MAGNIFIER to X1 or X5, as
desired.

6. Set TRIGGER SOURCE to desired type of
horizontal sweep synchronization.

T

Remove grounding strap from vertical in-
put terminals.

Connect vertical signal to vertical input
terminals; if ac coupling is desired, con-
nect 0.1-uf 600-volt capacitor in series
with center vertical input terminal,

Note

The common-mode input sig-
nal voltage, either positive or
negative, must not exceed 3
volts minus the peak amplitude
of the differential input signal.

Adjust TRIGGER LEVEL for desired syn-
chronization.

Figure 3-4. Operation Using Balanced Vertical Input
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D's:LOEZONJ:nI;‘N TRIGGER SENS :E:;I’I(‘.ﬂl." ER /®
@ @ = SOURCE / LEVEL TENC L
Focus
g /@
O
AC-DC
SCALE BEAM FINDER 7 AxiS m 'ﬁ:'ﬂg:\'}c
& @ (@) ~—&
CALIBRATION ADJUSTMENTS: BALANCE ADJUSTMENTS:
1. Set vertical VERNIER to CAL. 4, Set VERTICAL SENSITIVITY to 10 MILLI-

VOLTS/CM.
2. Set VERTICAL SENSITIVITY to CAL.

5. Set vertical AC-DC to DC,
3. Adjust CAL for exactly 6 cm of vertical de-

flection. 6. Short vertical input terminals.

7. While rotating vertical VERNIER back and
forth, adjust BAL for no shift of spot.

Figure 3-5. Vertical Deflection Calibration and Balance Adjustment
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SECTION IV
PRINCIPLES OF OPERATION

4-1. OVERALL BLOCK-DIAGRAM
DESCRIPTION.

4-2. The oscilloscope is comprised of five major
functional circuit groups: the vertical amplifier, the
sweep generator, the horizontal amplifier, the low-
voltage power supply, and the high-voltage power sup-
ply (see figure 4-1).

4-3. The vertical input signal is applied to the ver-
tical amplifier through a frequency-compensated at-
tenuator. The vertical amplifier converts the vertical
input to two 180-degree-out-of-phase signals and ap-
plies the amplified signals to the crt as the vertical
deflection; in addition, the vertical amplifier applies
the signals to the TRIGGER SOURCE switch, when
they are used as the INT+ and INT- sync signals.

4-4, The horizontal or sync input signal is applied to
the HORIZONTAL DISPLAY switch. Depending on the
setting of this switch, the signal is applied to either
the TRIGGER SOURCE switch (to be used as the ex-
ternal sync signal) or to the horizontal amplifier (to
be used as the external horizontal input signal).

4-5. In addition tothe internal and external sync sig-
nals, the TRIGGER SOURCE switch receives 6.3 volts
ac from the low-voltage power supply; this provides
for a sync-signal repetition rate equal to the line-
voltage frequency.

4-6. The sync signal selected by the TRIGGER
SOURCE switch is applied to the sweep generator,
wherein the sync signal initiates the horizontal sweep
signal and the unblanking gate. The sweep generator
applies the sweep signal to the horizontal amplifier,
and the resultant amplified sweep is applied to the
crt as the horizontal deflection signal. The unblank-
ing gate is applied to the high-voltage power supply.
If an external horizontal sweep is being applied in
place of the sweep from the sweep generator, the ex-
ternal sweep is amplified by the horizontal amplifier
and applied to the crt.

4-7. Thelow-voltage power supply receives 115/230-
volts, single-phase power from the line andgenerates
the following output voltages: 6.3 volts ac, a regu-
lated +19 volts dc, +99 volts dec, +100 volts dc, -150
volts de, +300 volts dc, and an unregulated +420 volts
de. These voltages are distributed, as required, to
the high-voltage power supply, the vertical amplifier,
the horizontal amplifier, and the sweep generator.

4-8. The high-voltage power supply generates the
high voltages for the crt. The unblanking gate and
Z-axis signals applied to the high-voltage power sup-
ply effectively alter the value of the power-supply
voltages to allow unblanking and modulation of the crt
intensity.

S VERTICAL DEFLECTION e
b
VERTICAL | VERTICAL INT-
INPUT :
k UNBLANKING GATE
SYNC SWEEP
L o4 % |GENERATOR | HORIZONTAL SWEEP
TRIGGER SOURCE EXT
(TOF 3 SECTIONS) HORIZONTAL SWEEP
. >
I
LikE | >TO CRT
|
HORIZONTAL  >—T—]_ o EXTERNAL HORIZONTAL SWEEP | |
AND SYNC b !
INPUT 1 - {HORIZONTAL DISPLAY }- E
’ HIGH VOLTAGE -
N
Fam » HIGH ASTIGMATISM VOLTAGE
Z-AXIS INPUT =
} 1 » VOLTAGE
POWER FOCUS VOLTAGE .
SUPPLY =
INTENSITY VOLTAGE
— >
18/230 VOLTS T
60 CPS —s YoLad 6.3 VOLTS AC ») TO AMPLIFIERS
| PHASE Pl D-C VOLTAGE { AND SWEEP
¥/ CIRCUIT
M-M-268
Figure 4-1. Overall Block Diagram
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4-9. CIRCUIT ANALYSIS.
4-10. VERTICAL AMPLIFIER.

4-11. For ac coupling, capacitor C1 is placed in
series with the signal path by means of the AC-DC
switch. (See figure 5-6.) The input signal is then
applied to VERTICAL SENSITIVITY switch S2. When
the switch is in the CAL position, the input of the am-
plifier is directly connected to the output of the cali-
brator (V4, V5, and associated circuit parts). When
the VERTICAL SENSITIVITY switch is in other posi-
tions, precision frequency-adjusted attenuators are
inserted. These attenuators give a ten-to-one atten-
uation between adjacent positions. The input signal is
then applied to the control grid of amplifier V1A,

4-12. Balanced input to differential amplifier V1B is
obtained by removing the ground jumper across re-
sistor R1 (ground strap on front panel) and applying a
balanced signal input. Balanced input is useful in ap-
plications where it is desired to simultaneously am-
plify the out-of-phase (differential) signal and atten-
uate the in-phase (common mode) signals, such as
hum, noise, etc. This rejection is an inherent prop-
erty of differential amplifiers. The common-mode
signals are attenuated by 40 db (100:1), whereas any
differential input is amplified.

4-13. The vertical amplifier consists of three sets
of balanced differential amplifiers (V1, V2, and V3)
in cascade. The three stages are neutralized by
plate-to-grid cross neutralization. The first stage,
V1, has balance and gain adjustments. The balance
adjustment (BAL) is potentiometer R16 in the cathode
circuit, which adjusts the current distribution be-

Model 120B

tween the two triodes. Potentiometers R21 (VERNIER
control) and R20 (CAL) adjust the resistance between
the plates and therefore determine the gainof the am-
plifier. The VERTICAL VERNIER control provides
a ten-to-one variation in gain between ranges of the
VERTICAL SENSITIVITY switch. The second differ-
ential amplifier, V2, has potentiometer R32 (vertical
POSITION control) between its cathodes. This po-
temiometer controls the current distribution between
the two triodes and thus determines the vertical posi-
tion of the crt display. The third differential ampli-
fier, V3, is the output stage. Synchronization signals
are taken from the plates of V3 for application to the
TRIGGER SOURCE switch. Since the horizontal
sweep circuits trigger only on the negative slope of
the signal, provision is made to take the proper syn-
chronizing signal from either plate of V3.

4-14. One section of the BEAM FINDER switch is in
the cathode circuit of V3. When pressed, the switch
increases the common cathode resistance and so re-
duces the gainof the stage that no amount of unbalance
ahead of V3 can deflect the sweep off the crt.

4-15. The calibrator circuit consists of neon lamps
V4, V5, and associated circuit parts. When VERT-
ICAL SENSITIVITY switch S2 is placed in the CAL
position, V4 ionizes and capacitor C14 begins charg-
ing. As the voltage across capacitor C14 rises, the
voltage at the junction of V4 and R52 rises propor-
tionally. When the voltage at this junction reaches
the firing potential of V5, V5 ionizes. Since the con-
ducting potential of V5 is less the firing potential, the
voltage at the junction of V4and V5 drops, and V4 de-
ionizes. C14 discharges through R53, and the poten-
tial across V4 increases. When the potential across

GATE-OUT UNBLANKING
catHooe | J L GaTE TO
FOLLOWER [ * HIGH-VOLTAGE
POWER SUP
9 bt TRRRIREEY
! =Y
| SWITCH DIODE {
cRr20l
e
FROM syne | TRIGGER JL DlFFERENTIATINIJ start | sTART-sTop | LI —~ SAWTOOTH
[TRIGGER SOURCE |—»| GENERATOR NETWORK »  TRIGGER > + INTEGRATOR
SW vaol v202 { V2054
|
L_O HORIZONTAL
| DISPLAY
sToP [
A |
|
e
CLAMP
v203A
SAWTOOTH
_ | catHopE
r FOLLOWER
| V2058
4
HOLD-DFF SWEEP MAGNIFIER
CATHODE _T0
FOLLOWER ¥ HORIZONTAL
V2038 AMPLIFIER
BO-M- 257
Figure 4-2. Sweep Generator, Block Diagram
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Figure 4-3. Sweep Generator Waveforms

V4 reaches the firing potential, V4 fires and the volt-
age at the junction of V4 and V5 drops, deionizing V5.
C14 starts charging again, and the cycle repeats. A
60-mv square wave is developed across R54, and
this signal is applied through the SENSITIVITY switch
to the vertical amplifier.

4.16. SWEEP GENERATOR.

4-17. BLOCK-DIAGRAM DESCRIPTION. (See figure
4-2.) The sync signal from the TRIGGER SOURCE
switch is applied totrigger generator V201, Thetrig-
ger generator produces a rectangular wave with a
repetition frequency equal to that of the input sync
signal. This rectangular wave is applied to a differ-
entiating network which converts it to positive and
negative spikes that are coincident with the leading
and trailing edges of the rectangular wave. These
spikes are then applied to the input of start-stoptrig-
ger V202,

4-18. The negative spike switches the start-stop
trigger, which produces two step outputs. The posi-
tive-going output is applied through V204 to the high-
voltage power supply as the crt unblanking gate, and

01260-1

Section IV
Paragraphs 4-16 to 4-22

the negative-going output is applied to switch diode
CR201.

4-19. Switch diode CR201 normally clamps the input
to sawtooth integrator V205A to a low negative volt-
age, preventing sawtooth integrator V205A from gen-
erating a sawtooth waveform. When the negative-
going step signal from the start-stop trigger is applied
to the switch diode, however, the diode is reverse
biased and allows the sawtooth integrator to generate
a sawtooth waveform.

4-20. The sawtooth output of V205B is simultaneously
applied to the horizontal amplifier to serve as the
horizontal sweep signal and the hold-off cathode fol-
lower V203B. The output of the hold-off cathode fol-
lower is applied to the input of the start-stop trigger
toterminate the sweep. The values of R and C selected
by the HORIZONTAL DISPLAY switch determines the
slope of the sweepand therefore the time of the sweep.
Clamp V204 ensures that the sawtooth always starts
at the same level. Figure 4-3 shows the relative
timing of the sweep generator waveforms.

4-21. TRIGGER GENERATOR V201. (See figure
5-8.) The sync signal selected by the TRIGGER
SOURCE switch is applied through capacitor C202and
resistor R201 to the input control grid of V201, which
is a Schmitt trigger circuit whenthe TRIGGER LEVEL
control is not in AUTO. The Schmitt trigger is a
form of bi-stable multivibrator, and is used to obtain
pulses with rapid rise and fall times.

4-22. Figure 4-4 illustrates a simplified Schmitt
trigger and typical input and output waveforms. If in-
itially the input voltage (figure 4-4) is such that V1 is

+DC
)

OUTPUT
Vi v2
INPUT e e
sz 5 HYSTERSIS
NPOT" N o == ___} LIMITS
. b
OUTPUT [_| |’ _‘——‘I
a b "] b LD-5-53)

Figure 4-4. Typical Schmitt Trigger
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cutoff, V2 conducts. As the input voltage becomes
more positive, it eventually reaches a predetermined
level (a) at which the circuit changes state; that is,
V1 conducts and V2 is cutoff. If the input voltage then
goes negative, the common cathode potential decreases
and the grid of V2 becomes positive. When the input
reaches a second predetermined level (b), V2 conducts
and the circuit switches back to its initial state. The
output of the circuit is a voltage step, either positive
or negative depending upon the slope of the input
signal.

4-23. The input voltage levels at which a Schmitt
trigger circuit switches are called the hysteresis
limits. Note that the circuit (figure 4-4) does not
switch unless the input crosses both limits.

4-24. Trigger generator V201 has some additional
features: the TRIGGER LEVEL control adjusts the
bias on V201A and thus determines the level whichthe
input trigger must reach to change state; in addition,
when the TRIGGER LEVEL control is at its extreme
limit, switch S202 is placed in AUTO. This opens the
shunt across resistor R207 and capacitors C205 and
C206, and the trigger generator becomes an astable
multivibrator. This provides triggers to the stop-
start trigger even though no sync is applied to the
trigger generator. When a sync signal above approxi-
mately 50 cps is applied, however, the trigger gen-
erator then synchronizes with the sync signal. The
step output of the trigger generator is taken from the
plate of V201Bandapplied to a differentiating network.

4-25. DIFFERENTIATING NETWORK. (See figure
5-8.) The differentiating network is composed of the
series combination of capacitor C207, inductor L201,
and resistor R210. The r-c time constant of this net-
work is extremely small compared with the width of
the trigger generator output pulses; consequently, the
signal developed across inductor L201 and resistor
R210 consists of short negative and positive spikes
that are coincident with the leading and trailing edges
of the trigger generator output pulses. These spikes
are coupled through capacitor C208 tothe control grid
of V202A, one half of the start-stop trigger.

4-26. START-STOP TRIGGER V202, CLAMP V203A,
AND SWITCH DIODE CR201. {See figure 5-8.) The
start-stop trigger is a Schmitt trigger circuit. A
typical Schmitt trigger is describedin paragraph 4-22.
V202 is triggered by a negative spike pulse from the
differentiating network. One output step waveform is
taken from the plate of V202B and simultaneously ap-
plies to switch diode CR201 and the grid of clamp
V203A. The waveform applied to V203A cuts off
V203A, and thus disables the clamping action of this
tube. The waveform applied to switch diode CR201
reverse-biases the diode, and thus it ceases conduc-
tion. Another step output is taken from the plate of
V202A and applied through cathode follower V204 to
the high-voltage power supply; this serves as the crt
unblanking gate.

4-27. SAWTOOTH GENERATOR V205A AND SAW-
TOOTH CATHODE FOLLOWER V205B. (See figure

4-4
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5-8.) Sawtooth generator V205A is a Miller in-
tegrator which produces a linear sawtooth waveform.
When switch diode CR201 ceases conduction, the in-
tegrating capacitor charges through the integrating
resistance, producing a negative-going potential at
the control-grid of V205A. The amplified signal at
the plate of V205A is coupled back through sawtooth
cathode follower V205B to the integrating capacitor,
completing the negative feedback required by this
Miller type integrator.

4-28. The sawtooth signal at the cathode of V205B is
also applied to SWEEP MAGNIFIER switch S102.
When 8102 is in the X5 position, the sawtooth applied
to the horizontal amplifier has a peak amplitude five
times greater than thatapplied when §102 is in the X1
position; hence, the angle of slope is increased five
times and the sweep time is one-fifth of that selected
by the HORIZONTAL DISPLAY switch.

4-29. The sawtooth signal at the cathode of V203B is
applied to the control grid of V202A. When the slope
of the signalreaches the upper hysteresis limit of the
start-stop trigger, the trigger changes state; hence,
the unblanking gate output of V203A is terminated.
The switch diode CR201and clamp V204 again conduct,
respectively, halting the charging of the integrating
capacitor and terminating the sawtooth waveform.
The hold-off capacitor in the cathode of V203B charges
during the rising slope of the signal output of the hold-
off cathode follower but does not immediately dis-
charge when the sawtooth input to the hold-off cathode
follower terminates. This prevents the start-stop
trigger from again being triggered by a negative spike
until the sweep circuits have fully recovered. A dif-
ferent value of hold-off capacity is selected for each
setting of the HORIZONTAL DISPLAY switch.

4-30. HORIZONTAL AMPLIFIER.

4-31. The grid of V101A (figure 5-7) receives either
the sweep output from the horizontal sweep circuits
or from an external sweep source, depending on the
setting of the HORIZONTAL DISPLAY switch. When
external sweepis being used (EXT SENSITIVITY posi-
tions), any one of three horizontal sweep sensitivities
can be selected: .1 VOLTS/CM, 1 VOLTS/CM, or 10
VOLTS/CM. The AC-DC switch allows selection of
direct coupling, or ac coupling through capacitor
C101.

4-32. The horizontal amplifier consists of two dif-
ferential amplifiers (V101 and V102) in cascade. When
the HORIZONTAL DISPLAY switch is set toone of the
EXT SENSITIVITY positions, the resistance between
the cathodes of amplifier V101 consists of the hori-
zontal VERNIER control (R275B) in series with the
horizontal gain control (R104); otherwise, resistor
R107 is between the cathodes. The horizontal POSI-
TION control (potentiometer R109) between the plates
of V101 controls the horizontal position of the crt
trace. The second stage (V102) is neutralized by
plate-to-grid cross neutralization. The output of the
horizontal amplifier is taken from the plates of V102
and applied directly tothe horizontal deflection plates
of the crt.
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Figure 4-5. Low-Voltage Power Supply, Block Diagram

4-33. One section of the BEAM FINDER switch is in
the cathode circuitof V102. When pressed, the switch
increases the common cathode resistance and so re-
duces the gain of the stage that noamount of unbalance
ahead of V102 can deflect the sweep off the crt.

4.34. LOW-VOLTAGE POWER SUPPLY.

4-35. BLOCK-DIAGRAM DESCRIPTION. (See figure
4-5.) The 115/230-volt, single-phase power is ap-
plied through switch S301 to transformer T302. The
transformer applies 6.3 volts ac to the vertical am-
plifier, horizontal amplifier, sweep generator, and
high-voltage power supply for use as filament voltage;
the transformer also applies appropriate ac voltages
to the following: the +19-volt d-c regulated power
supply; the +300-, +100-, and +99-volt dc regulated
power supply; and the -150-volt dec regulated power

supply.

4-36. The regulated power supplies deliver their dc
outputs to the following circuits: +19 volts dc is
applied to the horizontal and vertical amplifiers; and
+19, + 100, + 300, and -150 volts ac are applied to the
vertical amplifier, the horizontal amplifier, the hor-
izontal sweep circuits, and the high-voltage power
supply; in addition, the -150-volt supply applies aneg-
ative voltage to the +19-, +99-, +100-, and +300-volt
supplies for use as a control voltage.

4-37. -150-VOLT DC REGULATED POWER SUP-
PLY. The -150-volt supply (figure 5-9) in the 120B
is used as a reference supply for the +300-, +100-,
and +99-volt supplies; therefore, any change in the
-150 volt supply is reflected as a change inthese sup-
ply voltages. The ac voltage from T302 is rectified
and partially filtered by rectifier CR303 and capaci-
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tor C325A. The resulting dc voltage is regulated and
further by tubes V309, V310, and V311.

4-38. The circuit functions as follows: when power
is applied (assuming the -150-volt supply has been ad-
justed properly) the cathode of V310 becomes fixed at
-65 volts and the grid assumes a slightly more nega-
tive value. If a line voltage surge or load current
change were to occur, tending to lower the supply
voltage, V310 grid potential would tend to change by
half the amount, since the grid is tied to a voltage
divider between -150 volts and ground. The result
is increased bias for V310, lowering its current,
raising its plate voltage, which, in turn, lowers the
bias on V309. This bias change in V309 lowers its
resistance, decreasing the voltage drop across this
element which tends to return the supply voltage to
its original value.

4-39. +300-, +100- AND +99-VOLT DC REGULATED
POWER SUPPLY. The +300-volt supply (figure 5-9)
operates in almost exactly the same manner as the
-150-volt supply except that it uses the -150-volt sup-
ply as its voltage reference. In this supply, CR301,
CR302, V307, and V308 are the rectifier, series reg-
ulator, and amplifier, respectively. The +100- and
+99-volt supply is further regulated by V308B, ref-
erenced to the +300-volt supply.

4-40. +19-VOLTDC REGULATED POWER SUPPLY.
(See figure 5-9.) The +19-volt supply (for the fila-
ments of vertical amplifiers Vl1and V2) uses rectifier
CR304 and capacitor C328 for rectifier and filter.
Transistor Q301 isa series regulator using the poten-
tial across Zener diode CR302 for its voltage refer-
ence. The current in transistor Q301 determines the
value of the dc voltage across the filaments.
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Figure 4-6. High-Voltage Power Supply, Block Diagram

4-41. HIGH-VOLTAGE POWER SUPPLY.

4-42, BLOCK-DIAGRAM DESCRIPTION. (See fig-
ure 4-6.) Oscillator V302 generates an ac voltage and
applies it to step-up transformer T301. The stepped-
up ac voltage is applied to rectifiers V303 and V304.
The negative high-voltage output of V303 is applied to
the cathode of the crt, and the negative high-voltage
output of V304 is applied to the control grid of the crt.
The difference betweenthe two voltages is the crt bias
and thus controls the crt intensity.

4-43., Whenthe INTENSITY control setting is changed,
a change occurs in the cathode high voltage, causing
a change inthe voltage level at the wiper of the -2500-
volt adjust potentiometer. This results in regulator
V301altering the control voltage in a direction neces-
sary to return the cathode high voltage to its original
value; however, this now results in the control-grid
high voltage being higher or lower than previously
and thus the crt intensity is altered.

4-44, HIGH-VOLTAGE RECTIFIER V303. (See fig-
ure 5-10.) The ac high voltage present in one second-
ary winding of T301 is rectified by V303 and filtered
by capacitor C308. A portion of the +100 volts dc
taken from the wiper of INTENSITY potentiometer
R321 is effectively in series with and opposing the
high-voltage output of V303. When the BEAM FIND-
ER pushbutton is depressed, the opposing voltage
from the wiper of potentiometer R321 is effectively
removed and the intensity of the crttrace isincreased.

4-45. When a signal is applied to the Z AXIS input,
the signal is applied through capacitor C307 to the
cathode of the crt and thus modulates the crt intensity.

4-6

4-46. A voltage-divider network, consisting of re-
sistors R313, R311, R310, R309, R307, potentiom-
eters R312 (FOCUS control) and R308 (-2500 adjust),
is tied between +300 volts dec and the cathode of the
crt. The voltage present at the wiper of R312 is ap-
plied to the crt focusing grid as focusing voltage, and
the voltage present at the wiper of R308 is applied to
amplifier V301B as the high-voltage control voltage.

4-47. AMPLIFIER V301. (See figure 5-10.) When a
change in the value of the high voltage occurs, a cor-
responding change occurs at the wiper of potentiom-
eter R308. This alters the bias at the grid of V301B,
and the resultant change in the plate voltage is dc
coupled through R305 to the control grid of V301A.
This, in turn, results in a change in the plate voltage
of V301A, which is connected to the screen grid of
oscillator V302. The overall effect is that when the
high voltage decreases, the screen grid voltage of
V302 increases to a point where the increasedac out-
put of V302 restores the high voltage to its original
value.

4-48. HIGH-VOLTAGE RECTIFIER V304. (See fig-
ure 5-10.) The ac high voltage across the other sec-
ondary of transformer T301 is rectified by V304 and
filtered by capacitor C310. The negative side of the
high voltage is applied through resistor R327 to the
control grid of the crt. The positive side of the high
voltage is applied through resistor R326 to the hori-
zontal sweep circuits, wherein the unblanking gate is
generated. When the positive-going unblanking gate is
generated, the crtcontrol grid bias becomes less neg-
ative and the crt is unblanked.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides maintenance and service
instructions for the Model 120B Oscilloscope. In-
cluded are troubleshooting, repair, adjustment, per-
formance checks, and diagrams.

5-3. TEST EQUIPMENT.
5-4. Table 5-1 lists the test equipment required to

maintain the Model 120B. Equipment with similar
characteristics can be substituted.

5-5. TROUBLESHOOTING.

5-6. The troubleshooting procedures are divided into
two categories: system troubleshooting, which isused

to isolate a malfunction to a particular functional sec-
tion of the Model 120B; and sectional troubleshooting,
which is used to locate the faulty detail part. Figures
5-1 through 5-4 show the location of parts whose des-
ignations are notdirectly imprinted on acircuit board
or chassis.

5-7. SYSTEM TROUBLESHOOTING.

5-8. Most troubles occurring in the Model 120B will
directly affect the display on the crt; consequently, the
system-troubleshooting procedures are based on the
most common types of faults detectable by crt obser-
vations. Table 5-2 lists the common types of defects
that occur in oscilloscope displays, together with the
circuits most likely to be at fault. After finding the
faulty section, refer to the sectional troubleshooting
procedures.

Table 5-1. Recommended Test Equipment

Accuracy: +1%.
Input impedance: 1 megohm.

DC Voltmeter

3 High-Voltage
DC Voltmeter

Voltage range: 3000 volts.
Accuracy: 8%.

Input impedance: 100 meg-
ohms.

4 Audio
Oscillator

Frequency range: 50 cps
to 450 kc.

5 AC Voltmeter | Voltage range: 1 mv to
300 v.

Accuracy: 3%, depending
on scale used.

Frequency Range: 50 cps
to 450 kc.

Item Type Characteristics Use Model No.
No.
1 Test Bandwidth: dc to at least Observation of waveforms. | Hewlett- Packard
Oscilloscope | 600 ke. Sensitivity: 140A.
10 mv/cm to 100 v/cm,
2 Precision Voltage range: 10-300 volts. Voltage measurements, Hewlett- Packard

Model 412A.

Hewlett- Packard
Model 410C with
Model 11045A
Voltage Divider
Probe

Voltage measurements.

Hewlett- Packard
Model 200CD.

Source of sine-wave
signal.

Hewlett- Packard

Voltage measurements.
Models 400D/H/L.
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Table 5-1. Recommended Test Equipment (Cont'd)

Item Type Characteristics

No.

Use Model No.

Frequency range: 1 ke to
100 ke.

Rise time: Less than
0.2 usec.

Amplitude: To 50 volts
peak-to-peak.

6 Square Wave
Generator

7 Voltmeter
Calibrator

Accuracy: 0.5%.

8 Time Mark Marker intervals: decade

Generator steps from 10 usec to
100 msec.
Accuracy: 1%.
9 Power Auto- Output voltage: 103-127
Transformer | volts ac (for 115-volt

input to 120B); 206-
254 volts ac (for 230-
volt input to 120B).

Attenuation: 110 db in 1-db
steps.
Power capacity: 5 watts.

10 Attenuator

Hewlett- Packard
Model 211A.

Source of square wave.

Hewlett- Packard
Models 738A/B.

Accurate source of ac
and dc voltages.

Set sweep times. Tektronix 180.

General Radio
Type W10HM.

Vary line voltage.

Hewlett- Packard
Model 350D.

Attenuation

5-9. SECTIONAL TROUBLESHOOTING.

5-10. GENERAL, Prior to troubleshooting any func-
tional section, a visual inspection should be per-
formed. Check for open fuse, broken wires, dis-
colored parts, leaky capacitors, etc. The best meth-
od for checking tubes is by substitution.

5-11. HORIZONTAL AND VERTICAL AMPLIFIERS.
Inthe event of vertical or horizontal troubles such as
unbalance or no deflection, check plate voltages,
starting at the input stage and working toward the crt.
Be sure the position controls are centered, no signals
are applied, and the HORIZONTAL DISPLAY switch
is set to an external horizontal input position. Make
detailed voltage checks (see paragraph 5-67) in the
first stage with incorrect plate voltages. In the event
of frequency response troubles, check tubes first (by
substitution) then frequency-compensating devices
such as trimmer capacitors, neutralizing and bypass
capacitors.

5-12. SWEEP GENERATOR. With the exception of
trigger generator V201, the sweep generator circuits
form a feedback loop; consequently, a failure in any
functional stage in the loop results in abnormal wave-
forms appearing in all stages of the loop. For this
reason, voltage readings are the best means for lo-
cating troubles in the sweep generator circuit. Voltage
measurements for both the start-of-sweep and end-of-
sweep circuit conditions are listed on figure 5-8. In

5-2

the eventof sweep failure, itis recommended that both
voltage measurements be employed to isolate the trou-
ble. A10 to 15% deviation from the values given can
be expected, a larger deviation indicates a source of
trouble.

5-13. LOW - VOLTAGE POWER SUPPLY. When
checking the power supplies, check the -150-volt sup-
plyfirst, for it affects all supplies. Check the other
supplies in any order. Check all vacuum tubes and
transistor Q301; if normal, make voltage checks (see
paragraph 5-67). Voltage and ripple tolerances are
given in table 5-4.
CAUTION

Do not operate the Model 120B with
incorrect power supply voltages for
prolonged periods of time. Where
the procedure calls for a measure-
ment, turn the instrument on just
long enough to make the measure-
ment; then turn the instrument off

again.
5-14. HIGH-VOLTAGE POWER SUPPLY.
WARNING
Use caution when measuring high

voltages. Use equipment suited for
high-voltage measurements.
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Figure 5-1. Top View, Location of Parts and Adjustments

5-15. Measure the voltages supplied to the crt. If
they are normal, replace the crt. If the high voltages
are not present, check that oscillator V302 is oscil-
lating. Note that a fault in the crt cathode supply af-
fects the crt grid supply, whereas a fault in the crt
grid supply has no effect on the cathode supply. If
both crt supplies are excessively high, or both exces-
sively low, make voltage checks on V301 (see para-
graph 5-617).
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Note

Do not reset high voltage adjustment
R308 unless the need for suchadjust-
ment is clearly indicated. The ad-
justment of high voltages affects the
sensitivity of the crtand makesnec-
essary the readjustment of vertical
and horizontal gain and time scales.
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Figure 5-2.

High-Voltage Power Supply, Location of Parts

Table 5-2.

System Troubleshooting

Symptom

Probable Trouble

Paragraph Reference

Nothing visible on crt with
BEAM FINDER pressed.

Vertical sensitivity out of
specifications on all sensi-
tivity ranges; horizontal
sweep normal.

Vertical sensitivity out of
specifications on one range.

External horizontal sensi-
tivity out of specifications;
vertical sensitivity normal.

Faulty sweep; external hori-
zontal deflection normal.

Poor focusing; intensity
normal,

Poor intensity.

1. Low-voltage power supply.
2. Vertical amplifier.

3. Horizontal amplifier.

4. High-voltage power supply.

5. Crt.

1. Vertical amplifier.

2. VERTICAL SENSITIVITY
switch S2.

1. Horizontal amplifier.

1. Sweep generator circuits.

1. High-voltage power supply.
2. Crt

1. Low-voltage power supply.
2. High-voltage power supply.

3. Crt

Paragraphs 4-34 and 5-13
Paragraphs 4-10 and 5-11
Paragraphs 4-30 and 5-11
Paragraphs 4-41 and 5-14

Paragraph 5-21

Paragraphs 4-10 and 5-11

Paragraphs 4-30 and 5-11

Paragraphs 4-16 and 5-12

Paragraphs 4-41 and 5-14
Paragraph 5-21

Paragraphs 4-34 and 5-13
Paragraphs 4-41 and 5-14

Paragraph 5-21

5-4

01260-2



Model 120B

Section V
Paragraphs 5-16 to 5-22

R215 R2I3 A20I R3 C5

C202 R2l2 S201 C206 R202 R2I4 C205

c2 C3 S2 R4 ca R6 Cé
120B—A—9A

Figure 5-3. Vertical Sensitivity (A2) and Trigger Source (A201)Switches, Locationof Parts and Adjustments

5-16. REPAIR.
5-17. REPLACEMENT OF SEMICONDUCTORS.

5-18. Excessive heat can destroy semiconductors.
When solderingor unsoldering transistors or diodes,
place a heat-sink (such as long-nose pliers) on the
lead of the part; in addition, isolate the Model 120B
from ground, or ground the body of the soldering iron
to prevent leakage current from damaging the part.

Note

When replacing Q301, use a thin coat
of silicone grease (hp Stock No. 8500-
0059) on each side of the insulator to
improveheat transfer from transistor
to deck.

5-19. SERVICING ETCHED CIRCUIT BOARDS.

5-20. Figure 5-5 illustrates the recommended meth-
od of servicing etched circuit boards. Removal of

01260-2

components, such as tube sockets, that are attached
to the board at more than two points is difficult when
trying to remove the partintact. Simplify the removal
by first cutting the pins or other connections between
the body of the part and the circuit board, and then
remove the pins individually.

5-21. CRT REPLACEMENT.
WARNING

When replacing the crt, handle crt
with care; wear gloves and plastic
face mask or goggles.

5-22. Replace the crt as follows:

a. Remove four mounting screws from bezel, and
remove bezel.

b. Loosen clamp screw (figure 5-1) on crt base; do
not remove screw or clamp.

5-5
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R32 R33 RI9 R8 R25 RI16

Rl R20A/B CI9 (03°)

120B—A—7A

Figure 5-4. Right-Side View, Side Panel Removed,
Location of Parts and Adjustments

Remove socket from crt base.
Slide crt forward and out.
Replace in reverse order.
Energize the Model 120B and obtain a free-
running trace.

g. If necessary, align graticule and trace by ad-
justing SCALE control.

5-23. ADJUSTMENTS.

:"’m Qo

5-24. ADJUSTMENTS FOLLOWING REPAIR.

5-25. Table 5-3 lists the adjustments required fol-
lowing the replacement of a tube, transistor, or
diode. If a part associated with an item listed in the
table is replaced, check the adjustment of the listed
item.

5-6

Model 120B

5-26. The following paragraphs, 5-27 through 5-51,
describe the adjustments necessary to align the Model
120B.

5-27. LOW-VOLTAGE POWER SUPPLY.

5-28. Table 5-4 lists the tolerances of the dc volt-
age outputs of the low-voltage power supply. If any
voltage is not within tolerance it is probable that the
line voltage is abnormal, a malfunction has occurred,
or the replacement of a tube or part has caused the
misadjustment. If it is confirmed that the power sup-
ply and line voltage are normal and the voltages are
not within tolerance, adjustment is then required.

5-29. -150-VOLT ADJUSTMENT. Using adc VTVM,
adjust potentiometer R352 (figure 5-1) for -150 volts
de.

5-30. +19-VOLT ADJUSTMENT. There is no ad-
justment for the +19-volt output; if out of tolerance a
faulty transistor or part is indicated, or afault exists
in the -150-volt power supply.

5-31. +300-VOLT ADJUSTMENT. There is no ad-
justment for the +300-volt output; if out of tolerance
a faulty tube or part is indicated, or a fault exists in
the -150-volt power supply.

5-32. +100- AND +99-VOLT ADJUSTMENT. There
is no adjustment for these outputs; if out of tolerance
a faulty tube or part is indicated, or a fault exists in
the -150-volt power supply.

Note

If the +300 volts dc is within toler-
ance and the +100 and/or +99 volts
dc are not within tolerance, a fault
exists in V308 or associated parts.

5-33. HIGH-VOLTAGE POWER SUPPLY.
5-34. Adjustthe high-voltage power supply as follows:

Note

Adjustment of the high voltage affects
crt deflection sensitivity, intensity,
focus, and astigmatism. Checkhor-
izontal and verticalgainadjustments
following any adjustment of the high
voltage. Intensity, focus, and astig-
matism adjustments are included in
the following adjustment of the high-
voltage power supply.

WARNING

Voltages in excess of 2,500 voltsare
present in the high-voltage power
supply. Take all possible precau-
tions when performing high-voltage
measurements.

a. Connect high-voltage voltmeter between terminal
17 or 18 of transformer T302 and ground.

b. Adjust potentiometer R308 (figure 5-1) for a
voltmeter reading of -2500 volts.
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SERVICING ETCHED CIRCUIT BOARDS

Excessive heat or pressure can lift the copper strip from the board. Avoid damage by using a low power
soldering iron (50 watts maximum) and following these instructions. Copper that lifts off the board should
be cemented in place with a quick drying acetate base cement having good electrical insulating properties.

A break in the copper should be repaired by soldering a short length of tinned copper wire across the break.

Use only high quality rosin core solder when repairing etched circuit boards. NEVER USE PASTE FLUX.
After soldering, clean off any excess flux and coat the repaired area with a high quality electrical varnish
or lacquer.

When replacing components with multiple mounting pins such as tube sockets, electrolytic capacitors, and
potentiometers, it will be necessary to lift each pin slightly, working around the components several times

until it is free.

WARNING: If the specific instructions outlined in the steps below regarding etched circuit boards without
eyelets are not followed, extensive damage to the etched circuit board will result,

1. Apply heat sparingly to lead of component to be
replaced. If lead of component passes through
an eyelet inthecircuit board, apply heat on com-
ponent side of board. If lead of component does
not pass through an eyelet, apply heat to con-
ductor side of board.

2. Reheat solder in vacant eyelet and quickly in-
sert a small awl to clean inside ofhole, If hole
does not have an eyelet, insert awl or a #57
drill from conductor side of board.

CONDUCTOR

SIDE

4, Hold part against board (avoid overheating) and
solder leads. Apply heatto component leads on
correct side of board as explained in step 1.

3. Bend clean tinned leads on new part and care-
fully insert through eyelets or holes in board.

In the event that either the circuit board has been damaged or the conventional method is impractical, use
method shown below. This is especially applicable for circuit boards without eyelets.

VIAFSIS, |F9885288823255858558, iessnES

2. Bend protruding leads upward. Bend lead of
new component around protruding lead. Apply
solder using a pair of long nose pliers as a
heat sink.

1. Clip lead as shown below,

CLIP
HERE

APPLY
SOLDER

VASERIE:  FESRSSESEF SIS I SRES. IEEEES S,

I L L T

This procedure is used in the field only as an alternate means of repair, It is not used within the factory.

Figure 5-5. Servicing Etched Circuit Boards
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Table 5-3. Adjustments Following Tube, Transistor, and Diode Replacement

Reference Function Adjustment and Paragraph
Designation

Vertical Amplifier

V1 Amplifier 1. Balance adjustment (figure 3-5)
2. Gain adjustment (paragraph 5-37)

3. Neutralization adjustment (paragraphs 5-38
and 5-40)

V2 Amplifier 1. Balance adjustment (figure 3-5)
2. Gain adjustment (paragraph 5-37)

3. Neutralization adjustment (paragraphs 5-39
and 5-40)

V3 Amplifier 1. Balance adjustment (figure 3-5)

2. Gain adjustment (paragraph 5-37)

3. Neutralization adjustment (paragraph 5-39)
V4 Calibrator None

V5 Calibrator 1. Calibrator adjustment (paragraph 5-41)

Horizontal Amplifier

V101 Amplifier 1. Gain adjustment (paragraph 5-43)

2. X1 Sweep adjustment (paragraph 5-49)

3. Neutralization adjustment (paragraph 5-44)
V102 Amplifier 1. Gain adjustment (paragraph 5-43)

2. X1 Sweep adjustment (paragraph 5-49)

3. Neutralization adjustment (paragraph 5-44)

Sweep Generator

V201 Trigger generator Trigger sensitivity adjustment (paragraph 5-47)
V202 Start-stop trigger Preset adjustment (paragraph 5-46)
V203 Clamp and hold-off None
cathode follower
V204 Gate-out cathode None
follower
V205 Sawtooth integrator Sweep time adjustment (paragraph 5-50)
and cathode follower
V206 Preset adjustment (paragraph 5-46)
V207 Sweep length adjustment (paragraph 5-51)
V208 None
V209 None
CR201 Switch diode None
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Table 5-3. Adjustments Following Tube, Transistor, and Diode Replacement (Cont'd)

Reference Function Adjustment and Paragraph
Designation
High-Voltage Power Supply
V301 Amplifier
V302 Oscillator
Adjust horizontal gain (paragraph 5-43)
V303 Rectifier
Adjust vertical gain (paragraph 5-37)
V304 Rectifier
Adjust sweep times (paragraph 5-48)
V305 CRT 3
Low-Voltage Power Supply
V307 Regulator None
V308 Amplifier-output None
cathode follower
V309 Regulator None
V310 Amplifier Adjust -150 volts (paragraph 5-29)
V311 Reference tube Adjust -150 volts (paragraph 5-29)
Q301 Heater regulator None
CR301-CR304 Rectifiers None
CR305 Reference diode None
Table 5-4. Low-Voltage Power Supply Voltages
Voltage** Tolerance* Typical ** Typical **
Ripple Resistance
-150 volts dc VTVM Accuracy (+3%) 5 mv 10K
+ 19 volts dc -1.5 volts: +1 volt 45 mv 4K (with V101 removed)
+300 volts dc +9 volts 45 myv 75K
+100 volts dc +3 volts 15 mv 50K
+ 99 volts dc +3 volts 15 mv

*Line voltage 115 or 230 volts ac, as required.

**With respect to chassis ground.

c. Switch HORIZONTAL DISPLAY to 1 VOLTS/CM

and center the spot.

d. Set INTENSITY control to 9 o'clock and adjust
R320 (figure 5-1) to the point where the spot just
extinguishes.

. e. Increase INTENSITY control and adjust FOCUS
control for best spot.

f. Adjust Astigmatism control R316 (figure 5-1)
for small round spot readjusting FOCUS control as
required.

01260-2

5-35. VERTICAL AMPLIFIER.

5-36. BALANCE ADJUSTMENT. Adjust the vertical
amplifier balance as described in figure 3-5.

5-37. GAIN ADJUSTMENT. Adjust the vertical am-
plifier gain as follows:

a, Set VERTICAL SENSITIVITY to 10 MILLI-
VOLTS/CM.
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b. Set vertical VERNIER to CAL.

c. Using voltmeter calibrator, apply a 400-cps
0.1-volt peak-to-peak signal to the vertical input
terminals.

d. Adjust CAL screwdriver adjustment for a crt
deflection of 10 cm.

5-38. ATTENUATOR - FREQUENCY - COMPENSA-
TION AND FIRST-STAGE-NEUTRALIZATION AD-
JUSTMENTS. Adjust the vertical amplifier attenu-
ator-frequency compensation and first-stage neutral-
ization as follows:
a. Connect square-wave generator to the vertical
input terminals.
b. Rotate vertical VERNIER {fully counterclockwise.
c. Set VERTICAL SENSITIVITY to 100 MILLI-
VOLTS/CM.
d. Set vertical AC-DC to AC.
e. Set HORIZONTAL DISPLAY to 0.5 MSEC/CM.
f. Adjust output of generator to 1 kc and set am-
plitude for 10 cm of deflection on crt.
g. Adjust capacitor C6 (figure 5-3)for best square-
wave pattern on crt.
h. Rotate vertical VERNIER to CAL.
i. Readjust square-wave generator for 10 cm of
deflection on crt.
j. Adjust C9 (figure 5-4) for best square-wave pat-
tern on crt.
k. Repeat adjustment of C6 and C9 until best square-
wave pattern is obtained at the extreme vernier settings.
Note
There may be a capacitor in par-
allel with C9 which serves to op-
timize the adjustment range of C9.
When changing V1 it may be neces-
sary to alter the value of the ca-
pacitor, or add it if not present.

1. Set VERTICAL SENSITIVITY to 1 VOLTS/CM.
m. Readjust square-wave generator for 10 cm of
deflection on crt.

n. Adjust capacitor C4 (figure 5-3)for best square-
wave pattern on crt.

0. Set VERTICAL SENSITIVITY to 10 VOLTS/CM.

p. Readjust square-wave generator for 10 cm of
deflection on crt.

q. Adjust capacitor C2 (figure 5-3) for best square-
wave pattern on crt.

5-39. THIRD-STAGE VERTICAL-NEUTRALIZATION
ADJUSTMENT. Adjust the third-stage vertical neu-
tralizers as follows:

a. Rotate vertical VERNIER fully counterclock-
wise.

b. Set VERTICAL SENSITIVITY to 10 MILLI-
VOLTS/CM.

c. Set vertical AC-DC to AC.

d. Set HORIZONTAL DISPLAY to 5 uSEC/CM.

e. Set TRIGGER SOURCE to INT+.

f. Turn TRIGGER LEVEL to AUTO.

g. Using square-wave generator, apply a 100-kc
square wave to vertical input terminals.

h. Adjust generator output to give 10-cm deflec-
tion, and center the pattern vertically.

i. Using test oscilloscope, monitor the cathode of
V3.

5-10
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j. Adjust C12 and C13 (figure 5-1) simultaneously,
for the best square wave on both test oscilloscope and
scope under test.

Notes

Ignore the very fastovershoot at the
leading edge as viewed on monitor
scope.

There may be a capacitor inparallel
with C13 which serves to optimize
the adjustment range of C13. When
changing V2 or V3 it may be neces-
sary toalter the value of the capaci-
tor, or add it if not present.

5-40., SECOND-STAGE VERTICAL NEUTRALIZA-
TION ADJUSTMENT. Adjust the second-stage verti-
cal neutralizers as follows:

a. Rotate vertical VERNIER to CAL.

b. Repeat steps b through h of paragraph 5-39.

c¢. Adjust C10 and Cl1 (figure 5-1) simultaneously
for best square wave on scope.

Note

There may be a capacitor inparallel
with C10 which serves to optimize
the adjustment range of C10. When
changing V1 or V2 it may be neces-
sary toalter the value of the capaci-
tor, or to add it if not present.

5-41, CALIBRATOR ADJUSTMENT. Adjust the out-
put of the calibrator as follows:

a. Adjust vertical gain as described in paragraph
5-317.

b. Set VERTICAL SENSITIVITY to CAL.

c. Turn vertical VERNIER to CAL.

d. Set HORIZONTAL DISPLAY to 1 MILLISEC-
ONDS/CM.

e. Set TRIGGER SOURCE to INT-.

f. Turn TRIGGER LEVEL to AUTO.

g. Adjust potentiometer R51 (figure 5-1) for a crt
deflection of 6 cm.

5-42. HORIZONTAL AMPLIFIER.

5-43. GAIN ADJUSTMENT. Adjust horizontal gain
as follows:

a. Set HORIZONTAL DISPLAY to .1 VOLTS/CM.

b. Turn horizontal VERNIER to CAL.

c. Using voltmeter calibrator, apply a 400-cps
1-volt peak-to-peak signal to the horizontal input
terminals.

d. Adjust horizontal gain potentiometer R104 (fig-
ure 5-1) for a peak-to-peak crt deflection of 10 em.

5-44. HORIZONTAL NEUTRALIZER ADJUSTMENT.
Adjust horizontal neutralization as follows:

Set VERTICAL SENSITIVITY to 1 VOLTS/CM.
Turn vertical VERNIER to CAL.

Set HORIZONTAL DISPLAY to .1 VOLTS/CM.
Turn horizontal VERNIER to CAL.

paon
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e. Using oscillator, apply an 8-kc sine wave to
vertical input terminals and the sync input of square-
wave generator.

f. Using square-wave generator, apply a 100-kc
1-volt peak-to-peak square wave to horizontal input
terminals.

g. Adjust oscillator frequency to synchronize sine
wave andsquare wave on crt (stabilize presentation).

h. Adjust C103 and C104 (figure 5-1) for best
square-wave response.

5-45. ATTENUATOR FREQUENCY-COMPENSATION
ADJUSTMENT. Adjustthe horizontal attenuator fre-
quency compensation as follows:

a. Set VERTICAL SENSITIVITY to 1 VOLTS/CM.

b. Turn vertical VERNIER to CAL.

¢. Turn horizontal VERNIER to CAL.

d. Set HORIZONTAL DISPLAY to 1 VOLTS/CM.

e. Using square-wave generator, apply a 1l-kc
10-volt peak-to-peak square wave to the horizontal
input terminals.

f. Using oscillator, apply an 800-cps 10-volt
peak-to-peak signal to the vertical input and sync in-
put of square-wave generator.

g. Adjust oscillator to synchronize sine wave and
square wave on crt (stabilize presentation).

h. Adjust capacitor C235 (figure 5-1) for optimum
square wave on crt.

i. Set HORIZONTAL DISPLAY to 10 VOLTS/CM.

j. Increase square-wave generator output to 50
volts peak-to-peak.

k. Adjust capacitor C233 (figure 5-1) for optimum
square-wave on crt.

5-46. PRESET ADJUSTMENT.
follows:

a. Set VERTICAL SENSITIVITY to CAL.

b. Set HORIZONTAL DISPLAY to .5 MILLISEC-
ONDS/CM.

c. Set TRIGGER SOURCE to INT+.

d. Turn TRIGGER LEVEL just out of AUTO.

e. Connect de voltmeter (-100-volt range) between
pin 2 of V202 and ground.

f. Adjustpotentiometer R258 (figure 5-1) clockwise
until crt sweep free-runs, then counterclockwise until
the sweep just stops; note the readings on the voltmeter.

g. Adjust voltage to 3 volts less negative than the
last reading.

Adjust preset as

5-47. TRIGGER-SENSITIVITY ADJUSTMENT. Ad-
just the trigger sensitivity as follows:

a. Set VERTICALSENSITIVITY to 100 MILLIVOLTS/
CM.

b. Set HORIZONTALDISPLAY to 5 MILLISECONDS/
CM.

c¢. Turn both VERNIER controls to CAL.

d. Set TRIGGER SOURCE to EXT.

e. Turn TRIGGER LEVEL to AUTO.

f. Set SWEEP MAGNIFIER to X5.

g. Setverticaland horizontal AC-DC switches to AC.

h. Connect oscillator to both the VERTICAL and
HORIZONTAL inputs and set the frequency to 450 ke
and amplitude to 0.16 volts rms (using hp Model
400D/H/L AC VTVM).

i. Adjust R203 (trigger sensitivity) fully counter-
clockwise.
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j. Observing crt presentation, adjust R203 clock-
wise until the presentation becomes stable,

k. Adjust oscillator output amplitude down to 0.1 v
rms, presentation should become slightly unstable
between 0.15 and 0.10 v rms.

1. Setoscillator output amplitude to 0.5 v rms, and
adjustfrequency from 50 cps to 450 kc. Presentation
should remain stable across complete frequency range.

5-48. SWEEP GENERATOR.

5-49. X1 SWEEP ADJUSTMENT.
sweep as follows:

a. Set VERTICAL SENSITIVITY to 1 VOLTS/CM.

b. Turn vertical VERNIER to CAL.

¢. Turn horizontal VERNIER to CAL.

d. Set HORIZONTALDISPLAY to 5 MILLISECONDS/
CM,

e. Set SWEEP MAGNIFIER to X1.

f. Set TRIGGER SOURCE to INT-.

g. Turn TRIGGER LEVEL to AUTO.

h. Using time mark generator, apply 100-cps
time markers to the vertical input terminals.

i. Adjust X1 sweep gain R267 (figure 5-1) to obtain
5 cycles per 10 cm on the crt.

5-50. SWEEP-TIME ADJUSTMENT. Adjust the hor-
izontal sweep time as follows:

a. Set VERTICAL SENSITIVITY to 1 VOLTS/CM.

b. Turn vertical VERNIER to CAL.

c¢. Turn horizontal VERNIER to CAL.

d. Set TRIGGER SOURCE to INT-.

e. Set SWEEP MAGNIFIER to X1.

f. Connecttime mark generator to the vertical input
terminals.

g. Referring to table 5-5, adjust the time mark
generator output and the HORIZONTAL DISPLAY
switch to the indicated marker interval and sweep time,
respectively, for each step; adjust or check for the
indicated markers per 10 cm listed in the table.

5-51. SWEEP LENGTH ADJUSTMENT. Adjust the
sweep length as follows:

a. Set VERTICAL SENSITIVITY to 100 MILLIVOLTS/
CM.

b. Turn vertical VERNIER to CAL.,

c. Set vertical AC-DC to AC.

d. Set HORIZONTAL DISPLAY to .5 MILLISEC-
ONDS/CM.

e. Turn horizontal VERNIER to CAL,

{f. Set SWEEP MAGNIFIER to X1.

g. Set TRIGGER SOURCE to INT-.

h. Turn TRIGGER LEVEL to AUTO.

i. Adjust potentiometer R254 (figure 5-1)fora sweep
length of 10. 75 cm (minimum length on any range should
be 10.5 cm).

5-52. PERFORMANCE CHECK.

Adjust the X1

5-53. The following paragraphs, 5-54 through 5-66,
list the various performance checks to determine that
the Model 120B is performing properly.

5-54. VERTICAL ATTENUATOR-ERROR CHECK.
Check the vertical attenuator error as follows:

a. Set vertical AC-DC to DC.

b. Set VERTICAL SENSITIVITY to 10 MILLIVOLTS/
CM.

c¢. Turn vertical VERNIER to CAL.
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Table 5-5. Horizontal Sweep-Time Adjustment

Step Marker Sweep Time Adjust Markers

Interval per 10 cm
1 10 usec 5 uSEC/CM c227 5
2 10 pusec 10 uSEC/CM C227 * 10
3 10 pusec 20 pSEC/CM C227 * 20
4 100 psec 50 pSEC/CM c225 5
5 100 usec 100 uSEC/CM Cc225 * 10
6 100 pusec 200 pSEC/CM C225 * 20
7 1 ms 5 MILLISECONDS/CM c223 5
8 1 ms 1 MILLISECONDS/CM C223 * 10
9 1 ms 2 MILLISECONDS/CM C233 * 20
10 10 ms 5 MILLISECONDS/CM R267 5
11 10 ms 10 MILLISECONDS/CM R267 * 10
12 10 ms 20 MILLISECONDS/CM R267 * 20
13 100 ms 50 MILLISECONDS/CM R247 5
14 100 ms 100 MILLISECONDS/CM R247 * 10
15 100 ms 200 MILLISECONDS/CM R247 * 20

* Do not adjust if indication is within +0.5 cm of that listed in the "markers per 10 cm" column.

d. Using voltmeter -calibrator,

apply a 400-cps

g. Vertical shift should be approximately 0.2 cm

0.1-volt peak-to-peak signal to the vertical input
terminals.

e. Adjust CAL for a crt deflection of exactly 10cm.

f. Set VERTICAL SENSITIVITY to 100 MILLI-
VOLTS/CM.

g. Adjust voltmeter calibrator output to 1 volt
peak-to-peak.

h. Vertical deflection should be 10 +0.3 cm. Re-
peat step for 1 and 10 volts/cm positions of VERTI-
CAL SENSITIVITY switch, adjusting voltmeter cali-
brator output to 10 and 100 volts peak-to-peak, re-
spectively; vertical deflection should be 10+0.3 cm
in both cases.

5-55. VERTICAL DC SHIFT CHECK. Check the dc
shift as follows:

a. Set VERTICAL SENSITIVITY to 10 MILLI-
VOLTS/CM.

b. Set vertical AC-DC to AC.

c. Turn vertical VERNIER to CAL.

&. Short vertical input terminals to ground.

e. SwitchHORIZONTALDISPLAYto10 VOLTS/CM,
and observe the spot.

f. Switchvertical AC-DC switch to DC, and observe
the spot.

5-12

or less.

5-56. VERTICAL FREQUENCY-RESPONSE CHECK.
Check vertical frequency response as follows:

a. Set VERTICAL SENSITIVITY to 10 MILLI-
VOLTS/CM.

b. Turn vertical VERNIER to CAL.

c. Set vertical AC-DC to AC.

d. Set TRIGGER SOURCE to INT+.

e. Turn TRIGGER LEVEL to AUTO.

f. Set HORIZONTAL DISPLAY to 1 MILLISEC-
ONDS/CM.

g. Usingoscillator, apply a 4. 5-kc signal to the input
of attenuator; adjust for 10-db of attenuation.

h. Connect the output of attenuator to the vertical
input terminals.

i. Set oscillator output to provide 10 cm of verti-
cal deflection.

j. Monitor output with ac voltmeter and note voltage
reading.

k. Maintaining voltage reading in step j, change
oscillator frequency to 450 ke.

1. Display amplitude should be at least 7 cm peak-
to-peak.
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5-57. HORIZONTAL DC SHIFT CHECK. Check dc
shift as follows:

a. Set HORIZONTAL SENSITIVITY to .1 VOLTS/
CM.

b. Turn horizontal VERNIER to CAL,

c. Short horizontal input terminals.

d. Center spot and alternately switch horizontal
AC-DC to AC and DC positions.

e. Spot should shift less than 0.2 cm.

5-58. HORIZONTAL ATTENUATOR-ERROR CHECK.
Check attenuator error as follows:

a. Set HORIZONTAL DISPLAY to .1 VOLTS/CM.

b. Turn horizontal VERNIER to CAL.

c. Using voltmeter calibrator, apply a 400-cps
1-volt peak-to-peak sine wave to the horizontal input
terminals.

d. Adjust horizontal gain potentiometer R104 (fig-
ure 5-1) to give 10-cm deflection.

e. Change HORIZONTAL DISPLAY to 1 VOLTS/
CM and voltmeter calibrator output to 10 volts peak-
to-peak.

f. Horizontal deflection should be 10 +0.5 cm.

g. Change HORIZONTALSENSITIVITY to 10 VOLTS/
CM and voltmeter calibrator output to 100 volts peak-
to-peak.

h. Horizontal deflection should be 10 +0.5 cm.

5-59. HORIZONTAL PHASE-SHIFT CHECK. Check
phase shift as follows:

a. Set VERTICAL SENSITIVITY to 100 MILLI-
VOLTS/CM.

b. Turn vertical VERNIER to CAL.

c. Set HORIZONTAL DISPLAY to .1 VOLTS/CM.

d. Turn horizontal VERNIER to CAL.

e. Set vertical and horizontal AC-DC to AC.

f. Using oscillator, apply a 100-kec 0.5-volt
peak-to-peak sine wave to both vertical and horizontal
input terminals.

g. Pattern opening on crt should be less than 0.2
cm (+2 degrees).

h. Change VERTICAL SENSITIVITY to 1 VOLTS/
CM, HORIZONTAL DISPLAY to 1 VOLTS/CM, and
voltmeter calibrator output to 5 volts peak-to-peak.

i. Indication should be same as step g.

j. Change VERTICAL SENSITIVITY to 10 VOLTS/
CM, HORIZONTAL DISPLAY to 10 VOLTS/CM, and
voltmeter calibrator output to 50 volts peak-to-peak.

k. Indication should be same as step g.

5-60. HORIZONTAL RESPONSE CHECK. Checkfre-
quency response as follows:

a. Set HORIZONTAL DISPLAY to 1 VOLTS/CM.

b. Turn horizontal VERNIER to CAL.

c. Using oscillator, apply a 4.5-kc signal. to
the horizontal input terminals.

d. Set oscillator output to provide a 10-cm trace.

e. Monitor output with ac voltmeter and note voltage
reading.

f. Maintaining voltage reading in step e, change
oscillator frequency to 300 ke.

g. Trace length should be greater than 7 cm (3-db
point).

5-61. EXTERNAL TRIGGER-SENSITIVITY CHECK.
Check external trigger sensitivity as follows:
a. Set VERTICAL SENSITIVITY to 1 VOLTS/CM.
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Set vertical AC-DC to AC.

Turn vertical VERNIER to CAL.

Set HORIZONTAL DISPLAY to 5 uSEC/CM.

Set TRIGGER SOURCE to EXT.

Set TRIGGER LEVEL to AUTO.

. Using oscillator, apply a sine wave to both
the vertical and horizontal input terminals.

h. Vary oscillator frequency from 50 cps to 450
ke, maintaining a 0.53-volt input (1.5 volts peak-to-
peak).

i. Presentation should be stable over frequency
range in step h.

5-62. SYNC - POLARITY AND TRIGGER- LEVEL-
RANGE CHECK. Check syne polarity and trigger-
level range as follows:

a. Set VERTICAL SENSITIVITY to 10 VOLTS/CM.

b. Turn vertical VERNIER to CAL.

c¢. Set TRIGGER SOURCE to EXT.

d. Apply a 7.0-volt r-m-s 400-cps signal to ver-
tical and external sync inputs.

e. Center pattern on crt.

f. Rotate TRIGGER LEVEL; triggering should be
possible at any point along the negative slope of the
input signal.

5-63. SWEEP-TIME CHECK. Check the sweeptimes
as follows:

Set VERTICAL SENSITIVITY to 1 VOLT/CM.
Turn vertical VERNIER to CAL.

Set horizontal VERNIER to CAL.

Set SWEEP MAGNIFIER to X1.

Set TRIGGER SOURCE to INT-,

Adjust TRIGGER LEVEL for best synchroniza-

e SR

o oo

tion.

g. Connect time mark generator to vertical input
terminals.

h. Referring to table 5-6, adjust the time mark
generator output and the HORIZONTAL DISPLAY
switch to the indicated markers and setting, respec-
tively, for each step; check for the indicated markers
per 10 cm listed in the table,

5-64. CALIBRATOR AMPLITUDE CHECK. Check
the amplitude of the calibrator as follows:

a. Set VERTICAL SENSITIVITY to CAL.

b. Turn vertical VERNIER to CAL.

c. Set HORIZONTAL DISPLAY to 1 MILLISEC-
OND/CM.

d. Set TRIGGER SOURCE to INT-.

e. Turn TRIGGER LEVEL to AUTO.

f. Calibrator amplitude should be 6 +0.12 em.
5-65. INTENSITY MODULATION CHECK. Check
intensity modulation as follows:

a. Set VERTICAL SENSITIVITY to 10 VOLTS/CM.

b. Turn vertical VERNIER to CAL.

c. Set HORIZONTAL DISPLAY to 50 uSECONDS/
CM.

d. Using square-wave generator, apply a 50-kc
20-volt peak-to-peak square wave to the vertical in-
put terminals.

e. Remove shorting bar from Z axis terminal and
connect clip lead from vertical input to Z axis ter-
minal.

f. With normal intensity, the top edge of square
wave should be extinguished when 20-volt peak-to-
peak square wave is applied at the Z axis terminal.

5-13
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Table 5-6. Horizontal Sweep Time
Step Marker Sweep Time Markers
Interval per 10 cm*

1 10 psec 5 uSEC/CM 5

2 10 psec 10 uSEC/CM 10

3 10 psec 20 puSEC/CM 20

4 100 psec 50 uSEC/CM 5

5 100 psec 100 pSEC/CM 10

6 100 psec 200 uSEC/CM 20

T 1 ms .5 MILLISECONDS/CM 5

8 1 ms 1 MILLISECONDS/CM 10

9 1 ms MILLISECONDS/CM 20
10 10 ms 5 MILLISECONDS/CM 5

11 10 ms 10 MILLISECONDS/CM 10
12 10 ms 20 MILLISECONDS/CM 20
13 100 ms 50 MILLISECONDS/CM 5
14 100 ms 100 MILLISECONDS/CM 10
15 100 ms 200 MILLISECONDS/CM 20
*:0.5 cm

5-66. LINE-VOLTAGE VARIATION CHECK. Check
line-voltage variation as follows:
a. Connect power cable to power autotransformer
and adjust output to 115 volts ac.
b. Set VERTICAL SENSITIVITY to CAL.
c. Set HORIZONTALDISPLAY to 2 MILLISECONDS/

CM.

d. Set TRIGGER LEVEL to AUTO.

e. Adjust horizontal VERNIER to obtain exactly 5
cycles of calibrator signal per 10 ¢m; note exact am-
plitude of each calibrator signal.

f. Set line voltage to 103 volts ac, then to 127 volts
ac. (Allow periods of at least 2 minutes for each

voltage. )

Calibrator signal amplitude should be 6

+0.3 cm; the five cycles of the signal should change

less than 0.5 c¢m in length.

5-67. DIAGRAMS.

5-68. Figures 5-6 through 5-11 are schematic dia-
grams of the Model 120B. DC voltages are provided
on the schematics as an aid in troubleshooting.

5-69. The following notations are applicable to fig-

ures 5-6 through 5-11.

a. All values are in ohms, picofarads, and micro-

henries unless otherwise indicated.

b. Letteringenclosed inheavy boxes indicates front-

panel engraving.

c. Voltage measurements are with respect to ground
and made with Hewlett- Packard Model 412A VTVM,

5-14

d. Voltage measurements are made with Model 120B
front-panel controls set as follows:

Control
VERTICAL SENSITIVITY switch
VERTICAL VERNIER control

Vertical AC-DC switch

FOCUS control

VERTICAL POSITION control

Setting

CAL
CAL

AC
Centered
Centered

Centered

INTENSITY control
HORIZONTAL POSITION control
HORIZONTAL DISPLAY switch
HORIZONTAL VERNIER control
TRIGGER SOURCE switch
TRIGGER LEVEL control
Horizontal AC-DC switch

SWEEP MAGNIFIER switch

Centered

5 uUSEC/CM
CAL

INT-

AUTO

AC

X1
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Model 120B Section V
Figure 5-8

TO JUNCTION R326 AND C3I2 IN
HIGH VOLTAGE POWER SUPPLY

4100V ~ISOV +300V
+ + +

SINGLE SWEEP OPERATION
(OPTION 10)

NOTE
I ALL VALUES IN OHMS, PICOFARADS
AND MILLIHENRIES UNLESS
OTHERWISE NOTED
2. % = AVERAGE VALUE SHOWN:
OPTIMUM VALUE SELECTED
AT FACTORY, PART MAY BE
OMITTED.

(SEE SWITCH DETAIL)

g

iM TWIN LEAD)

(SEE SWITCH DETAIL)

t‘:gt‘)‘sr 5023? Sweep
el
b Test Point Completed* Reset
DESIGRATIONS V202 pin 1 78,15 volts | -1.47 volts
2202 pin 9 -41 volts -28 volts
C 201 - 216 pin 8 -41 volts -1.1 volts
CR 201 pin 6 +26. 5 volts | +19.5 volts
L 201 pin 2 -150 volts 0 volts
R 201- 259
$102, 201,202 V203 pin 2 -55 volts -50 volts
V201-209 pin 3 +130 volts -49 volts
pin 7 -52 volts -118 volts
UNASSIGNED: CEVEC A pin 8 -55 volts -3.5 volts
caio Lever] gy V204 pin 6 +26.5 volts | +19. 5 volts
R2I7 -220, 23! - 240, pin 7 +29 volts +22 volts
248-250, 255
V205 pin 2 -8.5 volts | -1.83 volts
pin 6 +240 volts +48 volts
pin 9 +130 volts -58 volts
CONDITIONS OF MEASUREMENT OF WAVEFORMS: pin 8 +130 volts -49 volts
[EETseNsTiviTY] w [EAL) V206 (R225 side) | -25volts | -28 volts
switen i [T -] V207 (R252 side) |  +73 volts | -100 volts
COPYRIGHT 1962 BY HEWLETT.PACKARD COMPANY SWITCH TO V208 (V209 side) +185 volts 5.1 volts
This drawing is intended for the operation SWITCH 1N E N
and mointenance of Hewlett-Packard equip- V209 (R244 side) +130 volts -58 volts
ment and is not to be uied otherwise o AC-21A PROBE ON MODEL I50A OSCIULOSCOPE.
reproduced without written consent of the ouTPUT R242/R243 jet +252 volts +95 volts
:3:!?';—':::71:.“"“" (SEE SWITCH DETAIL) R244/R245 jct - -58 volts

*Sweep Completed: Connect V202 pin2to-150volts.
**Reset: Connect V202 pin 2 to ground.

Figure 5-8. Sweep Generator
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Figure 5-10
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Model 1208

Section W1
Paragraphs 6-1 to 6-6

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

G-2. This section contpins information for ordering
replacement parts, Table 6-1 lists paris in alpha-
numerical order of their reference designations and
indicates the des¢ription and hp part number of each
component, togpether withany applicable notes. Parts
not identified by a reference designation are listed
under miscellaneous at the end of Table 6-1. Table
G-2 lists parts in alpha-numerical order of their hp
part number and provides the following information
an excly item:

a. Deseription of the part {see list of abbreviations
below].

b. Typical manofacturér of the part in a lve-digit
code, except where Hewlett- Packaird Company is the
manufacturer. See list of manufacturer codes in
Table 6-3.

¢, Manufacturer's part number,

d. Total gquantity wsed in the instrument {(TQ
column}

6-3. ORDERING INFORMATION.

G-4. Toordera replacement part, address crder or
inquiry o your local Hewlett- Packard Sales,/Service
Office (see list of addresses at rear of this manual),
and supply the hp part number of the Lh:ml:s]- from tho
tables.

6-5. Toorderapart not listed in the tables, provide
the [ollowing informalion:

A, Model number of the instroment.

b, Cormplete sertal number (eight digits) of the
instrument.

¢, Description of the part including function and
Io¢ation,

G-6. Toorderapart from a manufacturer other than
Hewlett- Packard Company, provide the complete
part description and the manefacturer's part number
from Table 8-2,

REFERENCE DISRGHATOHS

& = gaRemsly E = mise elecironls par MP «  pchasical part TH = isrminsl beard
2] = mdor F = jfuss P = pleg ™ = test polst
[ = capkckior FL = filter o = irisalsior v v wacoesn hilw, FeGh
cH s gouplisg J T jmri R « reslator badt, photocell, sic
cR = dioda K = pelay nT = lhersstsor 'l .
DL 1 delay lime L » Anduclor 8 & switazh X = kil
[a L] = dvice algnaling {lampd Ml = e T = iriaslormar b4 = prysial
ABBREW LA TELRNS
& = REgureE GE = geFmanlum HAE = normally eboed BMC = rack Mol GRIY
A_F.C anlcmatic freqoency conlrol GL v ghas HE & nEeon RME = rodt-mean-squard
AMPL - amgdificr RO = groundiod Hi PL = nicksl plale
H = haenrisa W0 & pormally open 8-B = mkw-hlow
B.F.0, = bewl lrequency oscillasor HEf = bexagemal HPO = negabive poaiflve sere BCR - sccél
BE CU = berylbum coppar H = mECSUEY Wmﬁmu :EWT . ".5"&3:
BEH = bipdee hiead S 74 =
BP Sl BF = Hewlett-Fackard MEFE &« nof repommended for  BEMICON = pemironducior
n#s S H= = kmour{s) flakl Feplacesent e = ailbeon
BWO ¢ lackward e cacillElor IF = finteraenlials ey HER = nol separately AL = siver
IMPO = impregrabed replasaalle 5L = alide
COW = gounder-clockwiss O = incandescend AFL = wspecial
CER = EdFmmic BCL = incledela) ORfi = ondsr by descripiion 88T = atadnless stesl
CMO = cabinel mumnl oely e = insulatioefed) OH = oval head 8R o mplil ring
COEF = ecalficlent HT = [imernal Ox = oxide §TL =~ ateal
oM » TGN
COMP = composition E = Wflo s 1OOG P = i TA = lasialum
COMM = coanecher PC = prinbed ciromt ™ s Hime delay
cr = paidmiam plate L = limear iaper rF - olarpds = TOL = loggle
CRT = rcafhode-ray bibs LE WASIH = Incl waaber 10-12 furade T s iflanium
[ = elociwibse Lo = lgarithmic aper FH IEE = DFDRES T = lolerance
L¥F = Juw pasa lilar FHL = Iiips TAIM = iri=mer
DEPC = deposiled carbon IV = il loverse vollage TWT = iraveling wave tsbe
(] » drive ] » milli = 103 F/0 = pariof o4
MEd = megel POLY = palywiyrens L] « micros 10
ELECT = glecirulylic METFLM = melal film PORC = gm
EMCAPF = ercapsulated MFRE = masulachrer o8 = il G s} VAR =« wariable
EXNT = pxirmal MINAT = miniabers FOT = F VICW = dc werking valin
MOM = momentary re = ik -bo-peak
F = farads TG =  minsslifg PT =  paink w, = Wil
FH = [at Tead MY & "mylar” RECT = raciiller w & wakls
FIL W = Fillister b RF = radin Erequency wWW = wirewounsd
FAD = Fised L] s« mano (10-%) HH = Found besd W0 = withoul
01 1510
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Seclion VI Model 1208
Tahle G=1
Table 6-1. HReference Designation Index
Iﬁ;ﬁﬁnt?:m hp Part Mo. Description # Mote
Al 1208-65F ABSY: ETCHED CIRCUIT, VERTICAL AND HORIZONTAL
AMPLIFIER

A2 1208-194 ABSY: EWITCH, VERTICAL

Al THRU

A20D HOT ASSIGNED

A201 1208- 1903 ASSY: EWITCH, TRIGGER S0OURCE

AZ{3 120B8=650G ASSY: ETCHED C‘IRCU’H’, ESWEEP AND LOW VOLTAGE

SUPPLY

A208 120B- 650 ABSY: ETCHED CIRCUIT, HORIZONTAL SWITCH

A204 120B-19B ASSY: SWITCH, HORIZONTAL (INCLUDES AZ203)

AZD5 THRU

A0 NOT ASSIGHNED

A301 120B-65E ABEY; ETCHED CIRCUIT, HIGH VOLTAGE SUPPLY

A302 120B-11B ASSY: RECTIFIER

cl 0170-0022 C: FXD MY 0,1 of 20% B00OVDCW

c2 0130=0014 C: VAR CER %-2§% pl

C3 0140-0186 C: FXD MICA 20K pf 1% 300VDCW

C4 0130-0014 : VAR CER 5-25 pi

5 0140-0180 : FXD MICA 2K pf 2%, 300VDCW

CH 0130-0014 C: VAR CER 5-23 pl

C7 0140-014T : FXD MICA 180 p.! L RDOVDCW

A 0150=0012 C: FXD CER 10K pf 20% 1000VDEW

Ca 01 32-0004 : VAR POLY 0. T=3 pf 350VDCW

Cla 0132-0004 C: VAR POLY 0.7-3 pf 350VDCW

ci1 0132-0004 C: VAR POLY 0. 7-3 pf 350WDCW

Ci2 0132-0004 C: VAR POLY 0. T-3 pd 350VDCW

13 0132-0004 C: VAR POLY 0. T-3 pf 350VDOCW

14 0150=0014 C: FXD CER 0. 005 (f 5060VDCW

C15 01 50-0012 C: FXD CER 10K pf 207 1000VDCW

s 01 70-0003 C: FXD MY 0,051 f 10% 200VDCW

C17 0150-0011 C: FXD TI-OX 1.5 pf 20% 500VDOCW

ClB 0150-0041 C: FED TI-OX 2.7 pf 5% S00vDCW

clg 0150-0012 C: FiAD CER 10K pf 200% 1000vDCW

C20 NOT ASSIGNED

c21 01 50= 0011 C: FXD TI-0OX 1.5 pf 20°%% S00vDCW

caa THRU

Clo0 MNOT ASSIGNED

clol 0170-0022 C: FXDMY 0.1 f 20% G00VIDOW

clo2 O150- 0012 C: FXD CER 10K pf 20% 1000VDCW

C103 01 32-0002 C: VAR POLY 0.9-3 pf 350vVDCW

C104 013 2= 004 C: VAR POLY 0.7-3 pf 350vDCW

Cld5 THRU

C200 HOT ASSIGKED

Cail 0150-0011 C: FXD TI-0X 1.5 pf 20% S00VDCW

C202 0150-0024 C: FXD CER 2K pf -20% +80°% 600VDCW

Cc203 0140=-0201 C: FXD MICA 12 pf 5% 500VDCW

C204 o1 E0=0011 C: FXD TI-0X 1.5 8 20% 500V DCW

Ca0s (] Bli- D050 C: FXD ELECT 40 f -15% +100% 500vDCwW

Ca06 01 B0- 0050 C: FXD ELECT 40 f =15% +100% S00VDCW

# See introduction o this section

-3 01 260-2



Maodel 1208 Section VI
Table 6-1
Table 6-1. Reference Dwosignation Index  (Cont’d)
&éﬂi‘:ﬁ. hp Part Mo. Description 4 Mote
C2a7 0140-0039 C: FXD MICA 47 pf 5% 500vDCW
C2038 0140-0082 C: FXD MICA BB pl 5% 500VDLCW
C204 0140-0156 C: FXD MICA 1500 pf 20T 300vDCW
C210 NOT ASSIGNED
C211 0150-0023 C: FXD CER 2000 pf 5% 1000VDCW
c2i2 0140-0041 C: FXD MICA 100 pf 5% S00vDOW
2113 0180-0024 C: FXD CER 20K pf -20°% +80% 600VDCW
C214 0150-0012 C: FXD CER 10K pf 20% 1000VDCW
C215 0140-0041 C: FXD MICA 100 pf 5% 500VDCW
218 o0150-0012 C: FXD CER 10K pf 205 1000VDCW
C217 THRL
Cizn WOT ASSIGHED
221 0170-0028 C: FXD MY 0,2 of 5% 200VDCW
CEae D170-002T7 C: FXD MY 0,02 of 5% 200VDOW
Cc223 0131-0003 : VAR MICA 170-TH0 pf 1TSVDOW
Calk4 0170-0026 : FXD MY 0. 0018 of 5% 200VDCW
C2256 0131 - 0004 C: VAR MICA 14-150 pf 176VDCW
C226 n14o-0041 : FXD MICA 100 _p.[ 5‘% SoovDow
CRRT 0130-0018 : VAR CER 4-30 pf 500VDCW
CIZE 0170-0038 : FXD MY 0,22 (o 10% 200VDCW
Caze 0170-002T C: FXD MY 0,02 of 5% 200VDOW
20 O160=- 0007 C: FXD MY 00022 of 1055 G0VDOW
cil 0lan=-0031 C: FXD MICA 220 pl 10% 500VDCW
caaz 0140-0055 i FXD MICA 150 pf 10°% 500VDCW
C233 O130-0016 C: VAR CER 5-25 pl MMWVDCW
C2M 0140-0156 C: FXD MICA 1. 5K pi 20'% 300vVDCW
C236 01 30=- 0016 C: VAR CER 5-25 il RdvDCW
C236 O140- 0027 C: FXD MICA 470 pf 10% 500VDCW
C237 0140- 0035 C; FXED MICA 39 pf 5% S00VDCW
C238 THRU
Ca0D NOT ASSIGNED
C301 01500023 C: FXD CER 2000 pf 205 1N DWW
Cao2 0140- 0037 C: FXD MICA 390 pf 5% S00VDCW
Ca03a 0140- 0004 C: FXD MICA 15 pf 10% 500VDCW
Ca0d 0150=0024 C: FXD CER Z0K pf -20% «80'% 600VDCW
305 0160=0151 C: FXD CER 4700 pf -20'% +80% 4000VDCW
C306 0150-0012 C: FXD CER 10K pf 207 1000VDCW
C307 0L60-0151 C: FXD CER 4700 pf -20% +B80% 4000VDICW
Cana 0160-0151 C: FXD CER 4700 pf -20% +80% 4000VDCW
Ca09 0160- 0059 C: FXD MY 0,27 of 10% 200vDEW
C3140 OLG0-0151 C: FXD CER 4700 pf -20% +80% 4000V DDCW
311 0150-0023 C: FXD CER 2000 pf 20% 1000VDCW
312 0160-0151 C: FXD CER 4700 pf -20% +80% 4000V DRIW
Cal3 0160-0151 C: FXD CER 4700 pf -20% 807 4000VDCW
Clld D1ED0=-0151 C: FXD CER 4700 i -20% <BO% 4000vVDOW
15 THRU
ki $11] NOT ASSIGNED
& Bee infrosbuction Lo this seclion
D1260=2 -1



Section V1 Model 1208
Table 6-1

Table 6-1. Relerence Designation Index (Cont'd]

I:ﬁ-;a.tiﬂf:cl;u hp Parl Mo, Description & Nk
32 0180-0128 C; FXD ELECT 120 f 300VDICW
C322A/B 0180- 0030 C: FXD ELECT 2 SECT 120 x 40 f 450VDCW
321 D150-0024 C: FXD CER 20K pf -207% -80'% G00VIDCW
Cizdn/BSC 0180- 0053 C: FXD ELECT 3 SECT 40-30-20 (o 150vVDCW
CI26ASB D1A0=0127 C: FXD ELECT 2 SECT 120 x 40 of -10% +50°% 300VDCW
326 0150-0024 C: FXD CER 20K pf -20% <807 GOOVIHOW
Cazy = G150-0002 C: FXD CER 10K pf 20% 1000VDCW
C3Zh 01 80- 0036 C: FAD ELECT IE i BOVDCW
Cazn 0150-0024 C: FXD CER 20K pf -20% «80% S00VDLW
CHI THRU
CRZ HOT ASSIGNED
CHIMN F901-0044 DIODE: SILICON
CRI02 THRU
CR300 HOT ASSIGHED
CRI0L 1901-003%0 DIODE: SILICON 800 W
CH302 1901-0030 DIODE: SILICON 800 W
CRI0 190l -0030 DIODE: SILICON 800 W
CRI04 1901-0045 RIODE: SILICON
CR3I05 1902-0225 DIODE: SILICON AVALANCHE 18.7 ¥
Dl 1450-00E LAME: INDICATOR
Fl THRU
Faod NOT ABSIGHED
Faol 2110-D005% FUSE: CARTRIDGE 1.6 AMP 5-B (FOR 115 ¥V OPERATION)
2110=-D020 FUSE: CARTRIDGE 0.8 AMP 3-8 (FOR 230 ¥V OPERATION
J1 NER - CONSISTS OF:
SO60- D833 BINDING PFOST: RED (2 USED)
SOE0- D332 BIMDING POST: BLACK (I USED)
0340- 0001 INSULATOR: 3 HOLE (1 USED)
0340- 0086 INSULATOR: 2 HOLE {1 USED)
J2 THRU
Ji0a NOT ASSIGHNED
Ju01 NER - CONSISTS OF;
S060-0633 BINDIMNG POST: RED (1 USED)
S060-0632 BIKDING POST: BLACK [SHARED BY J101 AND J301)
0340-0091 INEULATOR: 3 HOLE (SHARED BY J101 AND J301}
0340- 0087 INSULATOR: 3 HOLE (EHARED BY J101 AND J301}
Jl02 THRU
J300 KOT ASSIGHED
J301 KSR - CONSISTS OF:
S060-0633 BINDING POST: RED (1 USED)
G06D-D0632 BINDING POST: BLACK (SHARED BY J101 AND Ja41)
0340-0041 INSULATOR: I HOLE (SHARED BY JI101 AND J301)
0340-0047 INSULATOR: 3 HOLE (SHARED BY Ji01 AND J301)
L1 THRU
L200 MOT ASSIGNED
L0l Bl40=0022 INDUCTOR: FXD RF 500 ch 10%
L202 THRU
Laoa NOT ASSIGHED
Laoi 500 D v INDUCTOR: ALIGNMENT
L302 D140- 0024 INDUCTOR: FXI RF 100 uh

¥ See Introduction to this section
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Model 1208 Eection VI
Table 6-1
Table 6-1. HReference Designatlon Index {(Cont'd)
D%:::]"I:{L:I::; hp Part Mo. Description A Mote
hed | THRU
P3od MOT ASSIGNED
Paol NSH: PART OF POWER CORD W1
Q1 THRU
Q300 HOT ASSIGHED
Q301 1850-0038 TRAMNSISTOR: 2MN301
Rl OBEG-1055 R: FXD ComP im 5% 1/3w
Rz 07270274 H: FXD DEPC 1M 1% 1,/2W
Ri 0727-0100 R: FXD DEPC 1K OHMS 15 1,/2w
R 0727-0%71 R: FXD DEPC 900K OHMS 15 10w
RS 0727-015T R: FXD DEPC 10K OHMS 1% 1/2W
i ] OTET- 0201 H: FXD DEPC 900K OHMS 1% 1/2w
R7 OTaT-0208 H: FXD DEPC 100K OHMS 1% 12w
Ri 6 6= 1055 H: FXD COMP 1M 5% 12w
Ra pEaT-4711 R: FXD COMP 470 OHMS 10% 1/2W
R10 HNOT ASSIGHNED
Ril 0GaT- 1041 R: FXD COMP 100K OHMS 105 1/2W
R1Z (6aT7-1011 R: FXD COMP 100 OHMS 10% 1,/ 2w
R13 0887=-1011 R: FXD COMP 100 OHMS 10% 1/2W
Hi4 0750=-0062 B: FXD DEPC BOK OHMS 175 1W
mis OTET-0187 F: FXD DEPRC 50, 48K OHMS 15 1/2W
R1E 2100- 0054 R: VAR WW LIN 500 OHMS 10F 2w
R1T OTZT7-018T R: FXD DEPC 59, 48K OHMS 1% 1/2w
Rl1E DEREB-E115 R: FXD COMP 510 QOHMS 5% 1/2W
Rl& DERER-T525 R: FXD COMP T. 5K OHMS 5% 1./2%
HI0ASB 2100-0335 H: VAR COMP LOG 2 SECT 100K OHMS/SECT 20°% 1/4W
21 21000174 R: VAR COMP 500 OHMS 20T, 5% CW LOGC TAPER 1./4%W
W/SPDOT SWITCH
R22 (G 7=1011 B: FXD COMP 100 OHMS 109 1/2W
R23 0aaT=1011 R: FXD COMP 100 OHMS 10% 12w
R4 09a6-5115 R: FXD COMP 510 OHMS 5% 1./2W
RE5 (686~ 7525 B FXD CoMP 7. 5K OHMS 55 1/52w
RE6 THRU
Ra30 HOT ASSIGNED
Rl 0730=0056 R: FXD DEPC 84, 38K OHMS 17T 1W
Raz 2100=14B6 R: VAR COMP LIN 300 OHMS 20% 3W
R33 0TI0-0024 R: FXD DEPC 7. 5K OHpMS 19 1w
Eid4 0T 30- 0056 H: FXD DEPC 68. 34K OHMS 15 1W
nis DEAT-2231 H: FXD COMP 22K OHMS 10% 12w
Ri6 PERT-2231 R: FXD COMP 22K OHMS 10% 1/2W
R37 pEAT-1011 R: FXD COMP 100 OHMS 10% 1/2W
R34 eEAT-1011 H: FXD COMP 100 OHME 10% 1/2W
nan Ha0-8221 R: FXD COMP B, 2K OHMS 107 1W
R40 0689=-2235 R: FXD COMP 22K OHMS 55 1W
R4l 0688-1835 F: FXD COMP 18K OHMS 57 1w
R42 0GaT-4731 R: FXD COMP 4TE OHMS 1060 12w
43 0G8e-2235 E: FXD COMP 22K OHMS 55 1w
# See Introduction to this section
OLZ60-2 fi-5



Section VI Model 120E
Tahle 6-1
Table 3-1. Reference Degignation Index (Cont'd)
Reference o {mtion # Hobe
Deaignation hp Part No. eacripy
Rd4 DERE-A221 R: FXD» COMP B, 2K OHMS 107 1W
Ed5 THRU
H&O NOT ASSIGNED
RSl 2100-0102 R: VAR COMP LIN 500K OHMS 305 1./5W
RS2 OTaT-0246 R: FXD DEPC GOOK CGHIMS 17 1/2W
R53 (6B6-1055 R: FXD COMP 1M 5% 1/2W
RE4 OT2T-0055 R: FXD DEPC 201 OHMS 15 1,2W
E&6 THRU
Ri00 NOT ASSIGNED
Rioi DERT-1041 R: FXD coMP 100K OHME 100 1/2W
RioZ NEAET-1011 R: FXD COMP 100 OHMS 10% 1,/2W
R103 OEET-1011 R: FED COMP 100 OHMS 107 1/2W
R104 2100-0182 R: VAR COMP LIN 3. 3K OHMS 1I:I']§.1.-".':l‘ir.'
R1035 OEB0-1041 R: FYXD COMP 100K OHMS 100 1W
R106 DEBD-1041 H: FXD COMP 10K OHMS 10% 1'W
R10T DEET-3321 H: FXD COMP 3, 3K OHME 100 1,/2W
Rioe DEET-3341 A: VAR COMP 330K OHMS 105 1/2W
Rioaa/B 2100- 0258 R: VAR COMP DUAL TANDEM LIM 1M 209 1/4wW
110 ERT- 3341 R: VAR COMP 330K OHMS 10°% 1/2W
Ri11 oTET-0274 R: FXD DEPC IM 1% 172w
R11Z BERT-1011 R: FXD COMP 100 OHMS 10% 1/2W
R113 DEEG-3845 R: FXD COMP 30K OHMS 5% 1/2W
Hii4 ERE- 3835 R: FXD COMP 39K OHMS 5% 1/2w
R11§ BEY-1011 H: FXD COMP 100 OHMS 10% 1/2W
Ri16 oT2T-0274 R; FXD DEPC 1M 1% 1,/2w
R11T OEH2- 30356 R: FXD COMP 18K QHMS 5% 2w
RI1E DERE-3635 R: FXD COMP 18K OHMS 5% 2w
R11§ (ERG-T525 H: FXD COMP 7.5K OHMS 55 1w
R120 DRET-4731 R: FXD COMP 47K OHMS 10¢5 1,/2w
H1Z1 THRU
B200 MOT ASSIGNED
R201 mERT-1011 R: FXD COMP 100 OHMS 10% 1/2W
R20Z DEBT- 1851 B: FXD COMP 1.8M 10% 1,2W
R203 #100- 0154 R COoMP LIN 1K OHMS 30% 3/10W
R204 ERE-1525 H: FXD COMP 1.5K OHMS 5% 1/2w
H205 (iR b= 2435 R: FXD COMP 24K QHMS 5% 1w
R206 TaT-2 R: FXD DEPC BIK QOHMS 17T 170w
R20T EAT-1 531 R: FXD COMP 15K OHMS 107F 1,/2w
R20E EET-3021 R: FXD COMP 3, 9K OHMS 1045 1/2W
R20% EHD-2435 B FXD COMP 24K OHMS 5% 1w
R210 687-3921 R: FXD COMP 3. 9K OHMS 104 1/2w
R2il 0727-0201 R: FXD DEBRC 71, 368 OHMS 15 152w
R212 (68ET-1041 R: FXD COMP 100K OHMS 1045 1,/2W
R213 2100-01848 B: VAR COMP LIN 200K OHMS 200 1/49w
HEi4 (GE6-1245 R: FXD COMP 120K OHMS 5% 1/2W
215G (eAA-2745 R: FXD COMP 270K OHMS 5% 1,/2w
R216 0727-0060 R: FXD DEPC 225 OHMS 1% 1/2W
R217 THRU
R220 NOT ASSIGHED
Rz (HET-6431 R: FXD COMP 68K OHMS 10 1/2W
A28 aa7-1011 R: FXD COMP 100 oHMS 1075 1,/2w
¥ See introduction 1o this seclion
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Model 1208

Section VI

Table §-1
Table B-1. Reference Designation Index  (Cont'd)
Dﬁgngﬁgtlf;n hp Part Mo. Description # Mole
H223 Ha6-2435 F: FXD COMP 24K OHMS ﬁ."}. 1..-’2“"
R224 0690-1041 R: FXD COMP 100K OHMS 10% 1W
R225 06a7=2731 R: FXD COMP 27K OHMS 105 1/2w
RZZA 06aT-6841 R: FXD COMP 630K OHMS 10% 1/2W
R227 0727-0110 R: FXD DEPC 1.5K OHMS 15 1,/2w
R2z2a DEG3-1831 R: FXD COMP 1BK OHMS 10% 2W
R229 OBBE- 1055 H: FXD COMP 1M 5% 1/2W
R230 OBBE- 2055 R: FXD COMP 2M 5% 1/2W
m23i THRU
R240 MOT ASSIGMED
R241 0B87-4711 H: FXD COMP 470 OHMS 109 1,/2W
R242 H380-1835 H: FXD COMP 18K OHMS Ii.':E.'tlﬁ'
R243 0600-8231 H: FXD COMP B2E OHMS 107 1W
244 0687-2731 R: FXD COMP 27K OHMS 109 1./2w
R245 08a7-4711 R: FXD COMP 470 OHMS 107 1/2W
RZ48 0GaT-4741 R: FXD COMP 470K OHMS 10% 1/2w
R247 2100-0094 R: VAR COMP LIN 50K OHMS 37 1/4W
2448 THRU
RE50 HOT ASSIGHNED
R251 0T71- 0006 R: FXD MET OX 27K OHMS 107 4W
R252 O6AT-1241 R: FXD COMP 120K OHMS 1095 1/2W
253 DB8T-1041 R: FXD COMP 100K OHMS 109 1/2W
R254 21000144 R: VAR COMP 250K OHMS 307 1/4W
R255 0888- 1035 R: FXD COMP 10K OHMS 5% 1/2W
R256 0688- 4345 R: FXD COMP 430K OHMS 5% 1/2W
R257 0687-2731 F: FXD COMP 27K OHMS 105 1/2W
R258 2100-0093 R: VAR COMP LIN 20K OHMS 205 14w
2549 06ET-2731 F: FXD COMP 27K OHMS 105 1/2w
REGD HOT ASSIGNED
REAEL DBET-1051 R: FXD COMP 1M 10% 12w
R2A2 0727-0376 H: FXD DEPC 1.98M 17 1/2W
R2G3 0727-0173 R: FXD DEPC 20K OHMS 15 1/2W
264 OT27-0285 R: FMXD DEPC 1.8M 15 1/2w
RIES O727-0821 R: FXD DEPC 200K oHMS 19 12w
RIGE 0687-5641 R: FXD COMP B8K OHMS 10% 1/2W
R267 2100- 0094 B: VAR COMP LIN 50K OHMS 37 1 /4w
R2G4 0727-0132 B: FXD DEPC 4K OHMS 1% 1/2W
2640 a727-0100 R: FXD DEPC 1K OHMS 15 1,/2w
R270 O6ET-6841 R: FXD COMP 880K oHMS 104G 172w
RIT1 0727=0282 R: FXDDEPC IM 1% 12w
R272 0727-0252 R: FXD DEPC 3M 17 1,/2W
RZT3 0727-0252 R: FXD DEPC 3M 17 1/2W
R274 OTET-0252 R: FXD DEPC aM 17 1/2W
R2T8A/B 2100-0336 R: VAR COMP LOG 2 5ECT 100K OHME/SECT 20% 1/4W
(ineludes B103)
RETE 0687-3831 R: FXD COMP 389K OHMS 10% 1/2w
# Boe introduction to this sectlon
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Model 1208

Section V1
Table 6-1
Table B=1, Reference Designation Index (Cont'd}
H-E!IEI‘EHEE“ hp Part No. Description # Note
| Designation
B2TT DEAT-2231 F: FXD COMP 22K OHMS 10% 1/2W
HETH 0Ea7-2741 B FXD COMP 2T0K OHMS 109 1/2W
R2TG a8T-1541 i: FXD CoMP 150K OHMS 10% 1/2W
R2ZED THRU
BR300 HOT ASSIGNELD
B30l 87-1021 B: FXD COMP 1K OHMS 105 1/2W
R302 6aT-1041 B: FXD COMP 100K OHMS 10% 1,.-"2'“{
R30I 893-1541 R: FXD COMP 150K OHMS 10% 2W
R34 OHa0-58641 B FYXD COMP S80K OHMS 10% 1w
RI0OG 0687-1051 R FXD COMP 1M 10% 1/2W
RI06 0Ga7-1551 R: FXD COMP 1.5M 10% 1/2w
R307 0686-2455 R: FXD COMP 2.4M 5% 1/2w
R3I0B 2100-0096 R: VAR COMP LIN 1M 30% 1/4W
Raog (93-5651 R: FXD COMP 5. 68 100 2w
Ra10 0693-5651 H: FXD COMP 5. 6M 109 2W
R3ll 0a93-5651 R: FXD COMP 5. 60 1065 2%
R3l2 2100-0105 R: VAR COMP LIN 3.5M 30% 12w
Ril3 0687-5641 R: FXD COMP 560K OHMS 107 1/2W
Ral4 068T-2T31 R: FXD COMP 27K OHMS 10% 1/2W
R315 0687-6831 R: FYXD COMP GEE OHMS 105 1./2W
R31G Z100-0085 R: VAR COMP LIN 100K OHMS 300 1./4W
R31q OGAT-6831 R: FXD COMP BHE OHMS 10% 1/2w
R314 0G6aT-2251 R: FXD COMP 2,2M 10% 1/2W
R313 066T-3331 R: FXD COMP 33K OHMS 109 1/2W
R320 2100-0102 R: VAR COMP LIN SO00K OHMS 305 1/6W
R3Zl 2100=-0171 R: VAR COMP LIN 200K OHMS 209 1/4W (INCLUDESS301)
Raz3 DEET-1041 R: FXD COMP 100K OHMS 109 1/2w
R323 DEE3-B251 R: FXD COMP 8. 2M 10% 2W
Hizd OEE-B251 B: FXD COMP 8,2M 10% W
H3Z5 OEd-B251 R: FXD COMP 8, 2M 10% 2w
RiZ6 (BT -4731 R: FXD COMP 4TE OHMS 10% 1/2W
RIZT EAT-2T51 R: FXD COMP 2.7M 10% 1/2W
RIZE THRU
Riin NOT ASSIGHNED
R331 (687-1041 R: FXD COMP 100K OHMS 109 1/2W
R332 5aT-1041 R: FXD COMP 100K OHMS 10 1/2W
R333 G80- 1841 R: FXD COMP 180K OHMS 10% I'W
Rl 069 0-4741 R: FXD COMP 470K OHMS 10% IW
R335 0687-1051 R: FXD COMP 1M 109 1,/2W
R338 N68T-4731 R: FXD COMP 47K OHMS 10% 1./2w
337 0GEET-4T11 R: FXD COMP 470 OHMSE 10% 172w
R334 O6ET-1021 R: FXD COMP 1K OHMS 10% 1/2W
R33n OTET-0235 R: FXD DEPC 60K OHMS 107 1/2W
R340 OT2T-0218 R: FMD DEPC 180K OHMS 1% 152w
R34l 0727-037E R: FXD DEPC 257. 1K OHMS 15 1,/2W
# Bee introduction to this section
01260-2



Model 1208 Section VI
Table 8=1
Table 61, Relerence Designation Index (Cont®d)
&tﬂﬁ?ﬁn hp Part Mo, Deacription # Kole
R342 OGET-4TLL R: FXD COMP 470 OHMS 107 1/2W
343 THRU
Ris0 HOT ASSIGHED
Ri5l DT2T-02BT : FXD DEPC 2M 1% 1,-"2'&"
RI52 2100-0144 R: VAR COMP 250K OHMS 30% 1/4W
R3a53 TaT-0285 R: FXD DEPC 2.52M 1% 1/2W
Ri5G4 G87-8241 H: FXD COMP BROE OHMS 109 12w
Ri55 pEAT=-8231 H: FXD OOMP B2 OHMS 10% 1/2W
R356 Ha3-1081 H; FXD COMP 10K OHMS 100 2w
RAST Q887-1831 F: FXD COMP 18K OHMS 107 1/2W
Ras8 0faT-1531 R: FXD COMP 15K OHMS 10% 1/2W
HAsg 06a7-1051 R: FXD COMP IM 10%1/2W
360 NOT ASSIGNED
R361 0699=- 0006 R: FXD COMP 4.7 OHMS 10% 1w
R3G62 0898= 0008 F:; FXD COMP 4,7 OHMS 107 1W
363 OTET-0010 R: FXD MET OX 15K OHMS 5% 3w
R3G4A/B 2100-0150 H: VAR COMP DUAL TANDEM 10K OHMS 20°% 1/4W
RIES D6ET=-3331 H: FXD COMP 33K OHMS 'll:]-"i. l..-"ﬂw
g1 3101-0011 SWITCH: SLIDE 1 SECT 4 POS
52 MSR: PART OF A2 ASSY
B3A/B/C 3101-0010 SWITCH: PUSH DPDT
54 THRL
SL00 HOT ASSIGHED
SLo1 A101-0:01 1 SWITCH: SLIDE 1 SECT 4 POS
si02 J1oi-0011 SWITCH: SLIDE 1 SECT 4 POS
5103 MSH: PART OF RET5AB
E104 THRD
S20:0 NOT ASSIGNED
5201 KER: PART OF A201 ASSY
5202 MER: PART OF RZ13
303 NOT ASSIGHNED
S204 1100-0302 SWITCH: ROT 4 SECT 13 POS
8203 THRU
300 HOT ASSIGHED
5301 NER: PART OF Ri2l
Tl THRU
T30 NOT ASSIGHNED
Tagl 120A-11A-1 TRANSFORMER: HIGH VOLTAGE
Tk 100-0156 TRANSFORMER: POWER
Vi 1932-0029 TUBE: ELECTRDON 12A17
V2 18932=0028 TUBE: ELECTRDN 12A117
Va3 1932- 0022 TUBE; ELECTRON GIMNEB
v S080-0417 TUBE: NEON GLOW
Vi S0B0-0417 TUBE: HEQON GLOW
Vi THRU
w100 KOT ASSIGHED
viol 193%-0026 TUBE: ELECTROM 12ZA0T
vino2 1842~ D022 TUBE: ELECTRON BINA
w103 THRU
wali NOT ASSIGHNED
# See introduction to this section
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Section VI
Tablo =1
Table 6-1. Relerence Designation Index  (Cont'd)
Reference hp Part Mo Description # Hote
| Designation it i
vaol 1932-0022 TUBE: ELECTROMN GIMA
V202 1933-0004 TURE:; ELECTROMN GLUA
V203 1932-0029 TUEE; ELECTRON 12AUT
Va4 1921-0005 TUBE: ELECTROM BC4
V205 1933-0004 TUBE: ELECTRON G104
V206 S5080-0417 TUBE: NEON GLOW
V207 GOB0-041T TUBE: NEON GLOW
V204 5080-0418 TUBE: MEON GLOW
V2049 AO0ED-0418 TUBE: NEON GLOW
VZ10 THRU
Vana HOT ASSIGNED
vanl 1832-0028 TUBE: ELECTRON 1ZAUT
vaonz 1923-0018 TUBE: ELECTRON GAQS
V303 1920-0001 TUBRE: ELECTROMN 5642
Van4 1920-0001 TUBE; ELECTRON 5642
Va0s 5063-0353 CRT: P31 PHOSPHOR INTERNAL GRATICULE
Va0a NOT ASSIGHKED
vaoT 1821-0010 TUBE: ELECTRON 12B4A
Vaoa 1933-0004 TUBE: ELECTRON 614
V304 1821-0010 TUBE: ELECTRON 12844
Valg 1923-0021 TUBE: ELECTROMN BAUG
vall 1840-0001 TUBE: ELECTRON 5451
wil E1Z0=0050 CORD: POWER (INCLUDES P301)
xvi 1200- 0062 TUBE: 30CKET 8 PIN MINAT
xva 1200-0062 TUBE: SOCKET 8 PIN MINAT
Xvi 1200-0062 TUBE: S0CKET 2 PIN MINAT
Xvid THRU
XvVion NOT ASSIGNED
xviol 1200=-0082 TUBE: S0CKET 9 PIN MINAT
xvioz 1 200- b2 TUBE: S30CKET 8 PIN MINAT
xvioa THRU
XVaon NOT ASSIGHED
XVin 1200- bOE2 TUBE: S8O0CKET 9 PIN MINAT
Xvang 1 200 ep:2 TUBE: SOCKET 9 PIN MINAT
Avaia 1 e (ee2 TUBRE: SOCKET 9 PIN MINAT
AVEDS 1 B (W53 TUBE: SOCKET 7 PIN MINAT
XVEDS 1 D0e- (e#G2 TUBE: S30CKET & PIN MINAT
V208 THRU
XVanD NOT ASSIGNED
Xvam 1 2de)= (W 2 TUBE: S0OCKET 9 PIN MINAT
xvang 1200 (W53 TUBE; SOCEET 7 PIN MINAT
KVaoa THEU
Xvang HOT ASSIGNED
XVaong 1200- 0062 TUBE: SOCEET & PIN MINAT
XVaiga 1200- 00462 TUBE: SOCEET & PIN MINAT
Xvaoa 1200- 0062 TUBE: S0OCKET & PIN MINAT
AaVvalo 1200- 0053 TUBE: SOCKET 7 PIN MINAT
xvwill 1200-0053 TUBE; SOCKET 7 PIN MINAT
# See introduction to this section
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Model 1208 Bection VI
Tahle G=1
Table 6=1. Reference Designation Index  (Cont'd)
Reference
Designation hp Part Mo, Description # Mote
X THRU
XQioo MOT ASSIGWED
MNQiol 1200- 0041 THANSISTOR: SOCKET
ISCEL ECQUS
120A-83A FILTER: AMBER {USED W1TH CRT WITH PY PHOSPHOR)
1208-44A-1 COVER: TOP
03T0= 0026 KHOB; POSITION CONTROLS
03 T0=-003T KNOB:; HORIZONTAL AMD VERTICAL SELECTORS
03 70-D0E2 KNOB; VERNIER CONTROLS
0370-00E4 KNOB; INTENSITY AND FOCUS CONTROLS
(aT0-0113 KNOB: TRIGGER SOURCE SELECTOR
0370-0114 ENDOB: THRIGGER LEVEL CONTROL
Sl 0743 COVER: SIDE
S0R0-0710 BRACKET: LEFT BACE MOUNT
H020=-0711 BRACEET: RIGHT RACK MOUNT
S030-0718 STRIF: LARGE FILLER
S060- 0625 ABSY: LEFT CONNECTOR
S5060-0734 FRAME: ASEY SIDE
5060-0758 COVER: BOTTOM
S060- 0787 ASEY: FULL MODULE FOOT
SPECIAL ORDER CRT'S
5083-0323 CRT: P PHOSPHOR, INTERMAL GRATICULE
5083-0333 CRT: PT PHOSFHOR, INTERMAL GRATICULE
G0E3-0342 CRT: Fl11 PHOSPFHOR, ALUMINIZED, INTERNAL
CGRATICULE
PTI 05
120A-834 FILTER: AMBER (USEDWITH CRT WITH PT PHOSFHOR)
120A-838 FILTER: BLUE {(USED WITH CRT WITH P1! PHOSPHOR)
1204-83C GRATICULE: SCRIBED
120A-83G FILTER: GREEN (USEDWITH CHT WITH Fil PHOSPHOR)
03 70- 00E4 KNOB: SCALE
Me3-4711 R: FXD COMP 470 OHMS 10 2w
S0E3=-0330 CRT: P7T PHOSFHOR, WITHOUT INTERNAL GRATICULE
S083- 0340 CRT: P11 PHOSPHOR, WITHOUT INTERNAL GRATICULE
5083-0350 CRT: P31 PHOSPHOR, WITHOUT INTERNAL GRATICULE
NONE R: VAR 300 OHMS (CTS TYPE FGC-80)
HONE LAMP: B VOLTS 200 MA (4 EACH) (GE 17648}
OPTION 06
1251-00348 CONNECTOR: FEMALE (TYPE MS5-3106A-1051-35) 2EACH
1251-0349 CONNECTOR: MALE (TYPE MS-3102A-1081L-3F) 2 EACH
1251-0041 CLAMP: CABLE (TYPE AN-3057-4) 2 EACH
PTI 10
120B-85B-1 TERMINAL BOARD ASSY: (INCLUDES COMPONENTS)
0IT0- 0084 ENOB: BLACE, 1 ARROW, 1/4 INCH SHAFT
06EG-3325 R: FXD COMP 3300 OHMS 5% 1./2W
EET-4741 H: FXD COMP 470K QEMS 109 1/3w
o7&l - 00T R: FXD METFLM 24K QOHMS 5'{. 1%
1854=-0015 TRANSISTOR: SILICON MPM
3100-0211 EWITCH: ROTARY SPDT (SWEEP)

D1260-2
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Model 1208

Section VI
Table B-2
Table 6-2. Replaceable Parts

hp Part Mo, Deascription & Mfr, Mir. Part Mo, TQ| RS
120A-114A-1 THRANSFORMER: HIGH VOLTAGE hp 1] 1
120A-83A FILTER: AMBER hp il o
120B-11B ASSY: RECTIFIER by 1] 1
1208-194 ASSY: EWITCH, VERTICAL g 1] 1
120B8-198 ASSY: SWITCH, HORIZONTAL (INCLUDES

A203) hp i] 1
120B-180 ABET: EWITCH, TRIGGER SOURCE hp 1] 1
1208-444-1 COVER: TOP b 1 0
120B=E50¥ ASEY: ETCHED CIRCUIT, HORIZONTAL

SWITCH hp 1] ©
120B-B6E ASEY: ETCHED CIRCUIT, HIGH VOLTAGE

SUPPLY hp i] @
120B-65F ASSY: ETCHED CIRCUIT, YVERTICAL AND

HORIZONTAL AMPLIFIER hp 1| o
1 20B-85G ABSY: ETCHED CIRCUIT, SWEEP AND LOW

VOLTAGE SUFPPLY hp 1] O
120B-958-1 ASSY: TERMINAL BOARD hp 1] O
0130-D014 C: VAR CER 5-25 pf 350vDCW T2982 [ 577-030-COP-HR 31 1
01 30= N1 & C: VAR CER 5-25 pl S00VDCW T2aga 557-018-COP- 301 2 1
P130- 000 8 C; VAR CER 4-30 pf 500VDCW TEa83 508-015-W-650 1 1
0131- (W3 C: VAR MICA 1T0-Te0 pf 1TSVDOW T2136 | T52510 1] 1
0131- 0004 C: VAR MICA 14-15%0 pf 175vDCW 72136 T51410-% 1] 1
0132=0002 C: VAR POLY 0.7-3 pf 350vDCW T2083 535-015-4R i 1
01320004 C: VAR POLY 0. 7=-3 pf 350VDCW T2hE2 535 009-4 1 5] 2
00 40- 000 C: FXD MICA 15 pf 10% 500vDCW 76433 | RCMIEBISOK 1] 1
0140-0027 C: FXD MICA 470 pf 107 S00VDCW 78433 | RCMIOB4ATIE 1] 1
0140-0031 C: FXD MICA 220 pf 10% 500VDCW 76433 | RCMIOBIZIK 11 1
0140-0045 C: FXD MICA 3% pf 5% 800VDCW T6433 | RCMISE3MI I [
1400037 C: FXD MICA 380 pf 5% S00vVDEW THE433 RCMI15E39LT 1 1
(140- 0035 C: FXD MICA 47 pf 5% s500VDCOW TE433 RCMISEATOLI 1 1
0140- (M1 C: FXD MICA 100 pf 5% 500VDCW T6433 | RCMISELDL] 3l 1
140- 04055 C: FXD MICA 150 pf 100 500VDOW Te433 | RCMIOBISIK 1] 1
0140-0042 C: FXD MICA BB pf 55 S00vDCW T64313 | RCMISEGED i] 1
0l4d=- 0147 C: FXD MICA 180 pf 5% S00vDOCW TE156 DMISF181T 1 1
114d- 0156 C: FXD MICA 1500 pf 20% 300VDCW T2136 | DMISFIGZG 2] 1
0140-0180 C: FXD MICA 2000 pf 2% 300VDCW 72136 | DMISFIOLG 1] 1
0140-0186 C: FED MICA 20K pf 175 300vDCW T2136 | DMIOFIMF 1] 1
0140-0201 C: FXD MICA 12 pf 5% 500vDCW T2136 | DMISC1200 1] 1
0150-0011 C; FXD TI-0X 1.5 pf 20% 500VDCW TH4HE | GA 4 1
0150=- 0012 C; FXD CER 10K pf 20% 1000VDLOW T1a80 13C DIsC B 2
0150-0014 C: FXD CER 0.005 f S00VDCW 4222 | DI-4 1] 1
01 50- 23 C: FXD CER IK pf 20% 1000vDCW 91418 | JFO. 002-20°% a1
0150- (024 C; FXD CER 20K pi -20% «E0% 600VDOW 1414 BO. 02 GMV i s
G150- 0041 C: FXD TI-OX 2.7 pf 5% 500VDCW Te488 TYPE GA OBIW 1 1
Q160 00T C: FXD MY 0.0022 f 10% G00VDCW BGZEO | 160PZ2EEA 1] 1
(1600039 C: FXD MY 0.27 of 10% 200VDOW 56280 | 160P2T452 11 1
O160-0151 C: FXD CER 4700 pf -20% +80% 4000vDCW 71580 | DALTI-00TCEB T| 2
0170-0003 C: FXD MY 0.051 of 10% 200vDCW (0853 | 33m02151 1] 1
O1T0- 0022 C: FXD MY 0.1 of 207 600VIDCW 84411 | HEW T 2] 1
0170-0026 C: FXD MY 0.001E f 5% 200VDOCW 44411 GOQUELE2RE 1 1

¥ See introduction to this section
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Section V1

Table -2
Table 3-2. Replaceable Paris (Cont'd)

hp Part Mo. Description # Mir, Mir. Part No, TQ| RS
0170-0027 C: FXD MY 0,02 f 5% 200¥VDCW 84411 | GMUEZCO352 2] 1
0170=-0026 C: FXD MY 0.2 of 5% 200VDCW 84411 | GMUERO45Z 1 1
0170=0038 C; FXD MY 0.22 4 10% 200VDCW 56288 | 148P22492 1| 1
01800030 C: FXD ELECT 2 SECT 120 x 40 f 450¥VDLCW GE2E9 | DEZ3GE 1 1
(1 80- 0050 C: FXD ELECT 40 uf -15% +100% 50VDCW GE2BS | D32E38 2 i
01 80=- 0053 C: FXD ELECT 3 5ECT 40-30-20 f 150vDCW | 56289| OBDY 1 1
OL80-0056 C: FXD ELECT 1K 4 S0VDCW 56280 D3242p 1| 1
0180-0128 C: FXD ELECT 120 of 300VDOW BEZES | DEEZ36 | 1
O180-0127 C: FXD ELECT 2 3ECT 120 x 40 uf -10% +50%

J00VDCW G62E89 | DAGZIS | i
370- 0026 ENOB: POSITION CONTROLS hp 21 @
037 0= 0037 KNOB: HORIZONTAL AND VERTICAL

SELECTORS hp 2l 0
0370-0062 ENOB: VERNIER CONTROLS hp 21 0
0370- 0084 KENOB: INTEMSITY AND FOCUS CONTROLS hp o
0370=-0113 KNOB: TRIGGER SOURCE SELECTOR hp 1] o
a3T0-0114 KNOE: TRIGGER LEVEL COMTROL hp 1] o
06B6-1035 R: FXD COMP 10K OHMS 5% 1/2W 01121 EBL03S 1 1
06EG-1055 H: FXD CoMP im 5% 1/2w 01121| EB105S 4] 1
OBEG-1245 R: FXD COMP 120K OHMS 5% 1/2W 01121 EB1245 1] 1
N6EG=1525 R: FXD COMP 1.5K OHMS 5% 1,/2W 01121 | EBIS25 1] 1
DEEG- X055 R: FXD COMP 2M 5% 12W 01121 EBZ055 1 1
OBBEG- 2435 B FXD COMP 24K OHMS 6% 1/2W 01121 EB2435 1 1
DEBG- 2745 B FXD COMP 270K OHMS 8% 1/2W 01121 EB21745 1 1
DEEG-3325 F: FXD COMP 3. 3K OoHMS 85 1/2W 01121| EB3325 1| O
DERB- 3035 R: FXD COMDP 30K OHMS 5% 170w 01121 | ER3535 2l 1
DEHE=4345 R: FXD COMP 430K OHMS 5% 172w 01121 | EB4345 1| 1
pEe6-5115 R: FED COMP 510 OHMS 5% 1/2W 01121 EBSI11G 21 1
EA6-T525 + FXD COMP 7, 5K OHMS 55 172w 01121 EB7T525 2 1
EET=-1011 R: FXD COMP 100 OHMS 10% 1/2W 01121 EB10I11 12] 3
B8 7-1021 + FXD COMP 1K QHMS 10 1,/2w 01121 | EBR1O21 2l 1
(a7- 1041 R: FXD COMP 100K OHMS 109: 12w 01121 ERI1{M] T| 2
068T-1051 H: FXD COMP 1M 100 1/2w 01121 EBL{61 B 2
0687-1241 : FXD COMP 120K OHMS 10% 1/2W 1121 EBi241 1 1
08ET-1531 R: FXD COMP 15K QOHMS 10% 1/3W 01121 | EB1S31 2l 1
06a7-1541 : FXD COMP 150K OHMS 10% 1,2W 01121 EBIS41 1 1
06aT-1551 : FXI COMP 1,58 105 172w ¢1131 EBI1551 1 1
068T-1831 H: FXD COMP 18K OHMS 10% 12w 01121 | EB1831 2] 1
06ET=-1851 R: FXD COMP 1.8M 107 1,/2W 01121 | EBR1BS51 1| 1
OEET-2231 F: FXD COMP 22K GHMS 10% 1/0W 01121 | EBR2231 a2l 1
DGRT-2251 R: FXD COMP 2, 2M 107 1,2W 01121 EB2251 1 1
06BT-2731 R: FEXD COMP 2TE OHMS 107 1/2W oL1al EB2T31 I -
DBET- 2741 R: FXD COMP 2T0K OHMS 100 1,52 01121 | EB2741 1 1
DERT-2751 R FXD COMP 2.7M 10 1/°2W 01121 | EBE2751 1 |
DERT=3321 B: FXD COMP 3, 3K OHMS 10% 1/2w 01121 | EB33121 1| 1
0887-3331 R: FXD COMP 33K OHMS 10% 1/2W 01121 | EBR333l 20 1
(8 7- 3341 R: FXD COMP 330K OHMS 107 1/2w O11EL ER3341 2 |

# See introduction to this sectlon
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Section V1 Model 120R
Table -2
Table 6=2, Replaceable Parts (Cont*d)
hp Part Mo, Deseription ¥ Mir. Mir. Part No, TH[ RS
0BET-3521 R: FXD COMP 3, 9K OHMS 10 1,/2wW 01121 EB3321 2] 1
DEET-3831 R FED COMP 39K OHMS 109 1/2W 01121 EB3931 1 1
OEET-4711 R: FXD COMP 470 OHMS 100 1/2W 01121 EB4TII Bl 2
OGET-4731 R: FXD COMP 47K OHMS 10% 1,/2W 01121 EB4731 41 1
OGET- 4741 R: FRD COMP 470K OHMS 10F 12w 1121 | EB4741 21 1
OBBRT- 5631 R FXD COMP S8K OHMS 109 12w 11l EBSE31 1 1
DEBRT- 5641 B: FXD COMP 580K OHMS 10% 1/2W 01121 EBSG4l 1 1
DBET-6E31 R: FXD COMP GAK OHMS 109 1/2W o121 EB&aszl a 1
DERT-6RA1 R: FXD COMP GR0K OHMS 109 1,2W 01121 | EBGE4] 2] 1
DERT-E231 R: FXD COMP 82K OHMS 105 1/2W g1l EBa23l 1 1
DEET-B241 R: FXD COMP 820K OHMS 10% 1/2W 01121 EB3241 1 1
DEEE- 1635 R: FXD COMP L6K OHMS 5% 1W 01121 | GBIG3S 1 1
DBaE-1635 H: FXD COMP 18K OHMS 5% IW 01121 | GB1B3S 1 1
DEAB-2235 H: FXD COMP 22K OHMS 5% IW 01121 GB2236 - 1
DERG-2435 R: FXD COMP 2K OHMS 5% IW 01121 | GB2435 2 1
OBREG-T525 R: FXD COMP 7.5K OHMS 5% 1w 01121 | GBI5S i] 1
OEGO-1041 R: FXD COMP 100K OHMS 100 1W 0i121 | GBlo4l 3 1
DEGOD-1841 R: FXD COMP 180K OHMS 10% 1W 01121 GBLEdL 1 1
DEBD-4741 R: FXD COMP 4T0K OHMS 1075 1w 01121 | GB4T41 | 1
DESD- 5641 R: FXD COMP 860K OHMS 105 1w 01121 | CBEA41 | 1
DEG0-B221 R: FXD COMP B. 2K OHMS 10% 1w 01121| GBE2X 2] 1
06a0- 8331 R: FXID) COMP B2K OHMS 107 1W 01121 | GBE2il 1 1
DEHE- 3635 R: FXD COMP 36K OHMS 5% 2W orizl HBi1GBin 2 1
DEG3- 1031 R: FXD COMP LOK OHMS 10% 2W 01121 HBL031 11 1
0683-1541 A: FXD COMP 150K OHMS 10% 2w orLzl HB1541 1 1
0B93- 1831 R: FXD COMP 1BK OHMS 10% 2w 01121| HBE1EH il 1
E03- 5651 R: FXD COMP 5. 6M 107 2W 01121 HEBEHED] 31 1
603- 8251 R: FXD COMP B, 2M 107 2W o112l HBAZE1 3 1
DEO0- 006 R: FXD COMP 4.7 OHMS 105 1W oLzl GB4ATG z 1
O727- 0055 R: FYXD DEPC 201 OHMS 1% 12w hp 1 |
0727 - 6D B: FXD DEPC 225 OHMS 17 172w hp 1 1
0727-0100 R: FXD DEPC 1K OHMS 179 172w hp 2] 1
0727-0110 R: FXD DEPC 1.5K OHMS 1% 1,/2W hp 1] 1
0727-0152 R: FXD DEPC 4K OHMS 15 1/2Ww hp 1] 1
0TaT-0157 R: FXD DEPC 10K OHMS 1% 1/2W hp 1 1
O727-0173 R: FXD DEPC 20K OHMS 17 1./2W hp 1 1
0727-0187 H: FXD DEPC 59. 48K OHMS 1% 1/2W hp 2l 1
0727-0201 R: FXD DEPC T1. 56K OHMS 175 1,/2W hp L] A
0727-0202 R: FXD DEPC B3K OHMS 1% 1/2W bp 1 1
07E7-0208 F: FXD DEPC 100K OHMS 175 1/2W by 1 1
0727-0218 R: FXD DEPC 1BOK OHMS 1% 1/2W hp 1 1
OTE7-0221 R: FXD DEPC 200K OHMS 17 1/2W hp 1 1
0727-0235 R: FXD DEPC I60K OHMS 17 1/2W hige 1 1
0727-0246 R FXD DEPC GO0 OHMS 19 1./2W hip 1 1
0727- 0261 R: FXD DEPC B00KE OHMS 15 1/2w hp 1] 1

6-14

# See introduction to this section
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Table 6-2
Table -2, Replaceable Parta [Cont’d)

hp Part Mo, Description 4 Mir, Mir. Part Mo TEII RS
07a7-0271 R: FXD DEPC 880K OHMS 1% 1/2W hp I
07270274 R: FXD DEPC IM 1'% 1/2W b 311
O727- 0285 R: FXD DEPC 1.8M 1% 1/2W 4] 1] 1
0727- 0247 H: FXD DEPC 2M 1% 1/2W hp 111
F727- 0289 B: FXD DEPC 2.52M 1% 172w hp 1 1
0T27- 0292 R: FXD DEPC 3M 1% 12w hip 4( 1
027- 0378 R: FXD DEPC 1.98M 175 1/2W hp 1] 1
0727-0374 R: FXD DEPC 257. 1K OHMS 1% 1/2W hp 1] 1
730- 0024 H: FMD DEPC 7.5K OHMS 1% 1W hp 1] 1
730= 0058 R: FXD DEPC 68, 38K OHMS 15 1w hp 2 1
0730=0062 R: FXD DEPC 80K OHMS 1% I'W hp 1 1
OT61-0077 R: FXD METFLM 24K OHMS 55 1w hp 1| 0
O7ET-00110 R: FXD MET OX 15K OHMS 5% IW hp 1] 1
0771~ 0006 R: FXD MET OX 27K OHMS 107 4W hp 1] 1
1200-0041 SOCKET: TRANSISTOR TIT85 | 133-92-10-034 1] 1
1200-0053 SOCKET: TUBE 7 PIN MINAT TIT85 | 111-51-11-06%9 4] 1
1Z200=0062 SOCKET: TUBE 9 PIN MINAT TLT85 121-51-11-060 13 i
1450-004 8 LAMP: INDICATOR DETLT | B58-R 1] 1
1850-0036 TRANSISTOR: 2N301 BOGED | 2WN3I0L 1] 1
1654-0015 TRANSISTOR: SILICON NPN hp 11 0
1801-D030 DIQDE: SILICON 8ddw PIV 02735 OBRDE 3 3
1501~ D044 DICDE; SILICON hp 1] 1
1501- D045 DICDE: SILICON hp 11 1
1602-0225 DIODE: SILICON AVALAMNCHE 18, TV hp 11 1
1920 001 TUBE: ELECTRON G642 B2215 ) hHG42 | 2
1821 = (ek5 TUBE: ELECTRON BC4 HG6684 | BC4 1 1
1921 =00010 TUBE: ELECTRON 12B4A 33173 12P4A 2 2
1523-00148 TUBE: ELECTROM 6AQS 43218 | BAQS 1 1
1923- 0021 TUBE: ELECTRON BAUS 33173 | BAUB 1] 1
1932- 0022 TUBE: ELECTRON BD.E 13386 | EDJA il 3
19532- 0029 TUBE: ELECTRON 12AU7 33173 12AUT 5] &
1933- 0004 TUBE: ELECTROM 6114 35173 | evA 3] 3
19410= 0001 TUBE: ELECTRON 5651 aaaE4 5651 1 1
2100-0054 R: VAR WW LIN 500 OHMS 109 2W 11237 252 OBD¥ 1] 1
2100- 0093 A: VAR COMP LIN 206 ONMS 20F 1 /4w 11237 QAL | 1
2100-0094 H: VAR COMP LIN 50K OHMSB 3% 1/4% 11237 | UPE 70 SPECIAL 2] 1
2100-0095 R: VAR COMP LIN 100K OHMS 300 1/°4W 11237 OBDY 1] 1
2100= 0086 H: VAR COMP LIN 1M 30F 1/4W 11237 UPE 70 SPECIAL 1 1
2100=-0102 R: VAR COMP LIN 500K OfiMs 309 1/5w 11237 UPE 70 SPECLAL 2 1
2100-0105 R: VAR COMP LIN 3, 5M 30% 1/2W 12687 | OBDY 1] 1
2100-0144 R: VAR COMP 250K OHMS 306 1/9W 11237| UPE 70 2] 1
2100-0150 A: VAR COMP DUAL TANDEM 10K OHMS 20¢% | 11237 UPE 70 11 1
2100-0154 R COMP LIN 1K OHMS 30% 3/10w 11337 UPE 70 1 1
2100-0171 R: VAR COMP LIN 200K OHMS 20F 1/4W 11237 VF=435 1 1

2100-0174 R: VAR COMP 500K OHMS 205, 5% CW LOG
TAPER 1/4W W/SPST SWITCH 11237 RGC-45 1] 1

# See Introduction to this section
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Bection V1 Modal 120B
Table §=2
Table 6-2. Replaceable Parte (Cont'd)
hp Part No. Description # Mir. Mir. Fart No, T‘QI RS
2100-01532 R: VAR COMP LIN 3. 3K OoHMS 1045 173w 11237| UPE T i 1
2100188 R: VAR COMP LIN 200K OHMS 20°F 1/4w 11237 VF-45 1 1
2100- 0258 R: VAR COMP DUAL TANDEM LIN 1M 20%
1/4W 11237 2-45 i i
2100-03348 R: VAR COMP LOG 2 SECT 100K OHMS/SECT
20 1 4w 11237| OBRD# 1| 1
21 00=0338 R: VAR COMP LOG 2 SECT 100K OHMS/SECT
o 174w 11237| QBD# 1 1
2100- 1486 R: VAR COMP LIN 300 OHMS 205 3W bp 1 1
2110-0005 FUSE; CARTHIDGE 1.6 AMP 5-B [for 115V
OPERATION) T1400| MDL1.G 1110
211 0=-0020 FUSE; CARTRIDGE 0.8 AMP 53-8 (for 230V
OPERATION) 7id400| OBDY
3100=-0211 SWITCH: ROT SPDT hp 0
3100-0302 SWITCH: ROT 4 SECT 18 P08 TaER | TYPEH 1 1
3101-0010 SWITCH: PUSH DPFDT B3RS | 3I5-1407 1 1
3101-0011 SWITCH: SLIDE 1 SECT 4 POS T15B0 | DBED& 3l 1
S5000=0743 COVER: SIDE hp 2|l 0O
5020-0710 BRACKET: LEFT RACK MOUNT hp 1 0
5020=0711 BRACKET: RICHT RACK MOUNT hp | 0
5020-0T148 STHIF: LARGE FILLER hip 1 0
S060-0408 INDUCTOR: ALIGNMENT hg 1 1
5060-0625 ASSY: LEFT CONNECTOR hp 1 1
S5060=0632 BINDING FOST: BLACKE (SHARED BY JI101
AND J301) hp Z
S060-0833 BINIMNG POET: RED (1USED) hp 41 1
BOB0-0T34 FRAME: ASSY SIDE hg 2 0
S0E0=0TEE COVER: BOTTOM hip 1 0
BOBD-0TAT ASSY: FULL MODULE FOOT hp 5| 0
SO80-0417 TUBE;: MEDOM GLOW hp 41 4
SORO-0415 TUBE: NEON GLOW hp 2 2
SOR3-0323 CRT: P2 PHOSFHOR INTERNAL GRATICULE hp 1] 0
SOR3-0333 CHT: P PHOSPHOR INTERNAL GRATICULE hp 1] 0
SOE3-0342 CHET: P11 PHOSPHOR ALUMINIZED INTERNAL
GRATICULE hp 1| o
BORZ-0353 CHT: P31 PHOSPHOR INTERMAL GRATICULE hp 1 1
B 1.20- (050 CORD: POWER TOAO3 | CE5-4i41/PH-
151./7. 5 It 1 1
91 - 01 548 TRANEFORMER: POWER GET34 | EB-1691 | 1
91 40-002 2 MDUCTOR: FXD RF 500 ph 10% bBE4E |  1500=15=501 1] 1
91 40- 0029 INDUCTOR: FXD RF 100 vh O848 | 3100-15-101 1 1
# Beg introduction to this section
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Model 120B

Table 6-3. Code List of Manufacturers

Section VI
Table 6-3

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code)
and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the supplements used appear at
the bottom of each page. Alphabetical codes have been arbitrarily assigned to suppliers not appearing in the H4 handbooks.

@m

03705
03797
03877

04013
04062
04222
04298

04354
04404

Menvfocturer Addross
U.S.A. Common Any supplier of U.S.
McCoy Electronics Mount Holly Springs,
Sage Electronics Corp. Rochester, N. Y.
Humidail Co. Colton, Calif.
Westrex Corp. New York, N.Y.
Garlock Packing Co.,

Electronic Products Div. Camden, N.J
Aerovox Corp. New Bedford, Mass.
Amp, Inc. Hamisburg,
Aircraft Radio Corp. Boonton,

Northera Engineering Laboratories, Inc.

Burlington, Wis.
0 Electric Company,

Ordill Division (Capacitors) Marion, Il
Goe Eng Co. Los Angeles, Calif.
Carl E. Holmes Corp. Los Angeles, Calif.
Allen Bradiey Co. Milwaukes, Wis.
Litton Industries, Inc. Beverly Hills, Calif.
TRW Semiconductors Inc. Lawndale, Calif.
Texas Instruments, Inc.

Transistor Products Div. Dallas, Texas
The Allisace Mfg. Co. Alliance, Ohio
Chassi-Trak Corp. Indisnapolis, Ind.
Pacific Relays, Inc. Van Nuys, Calif.
Amerock Corp Rockford, 11
Pulse Enginesring Co. Santa Clara, Calif.
Ferroxcube Corp. of America Saugerties, N.Y.
Cole Mfg. Co. Palo Alto, Calif.

Amphenol-Borg Electronics Corp. Chicago, IIl.
Radio Corp. of America, Semiconductor

and M s Div. Somerville, N.J.
Vocaline Co. of America, Inc.

01d Saybrook, Conn.

Hopkins Engineering Co. San Femando, Calif.
G. E. Semiconductor Products Dept. Syracuse, N.Y.
Apex Machine & Tool Co. Dayton, Ohio
Eldema Corp. E| Monte, Calif.
Transitron Electronic Corp. Wakefield, Mass.
Pyrofilm Resistor Co. Morristown, N.J.
Air Marine Motors, Inc. Los Angeles, Calif.
Arrow, Hart and Hegeman Elect. Co.

Hartford, Conn.

Taurus Corp. Lambertville, N. ).

Elmenco Products Co. New York, N.Y.

Hi-Q Division of Aerovox Myrtle Beach, S.C.
Elgin National Watch Co.,

Electronics Division Burbank, Calif.

Precision Paper Tube Co. Chicago, Il

Dymec Division of Hewlett-Packard Co.
Palo Alto, Calif.

04651 Sylvania Electric Prods., Inc.
Electronic Tube Div.  Mountain View, Calif.
04713 Motorola, Inc., Semiconductor Prod. Div.
Phoenix, Arizona
04732 Filtron Co., Inc., Western Div. Culver City, Calif.
04773 Automatic Electric Co. Northlake, I,
04777 Automatic Electric Sales Corp. Northlake, 111,
0479 Sequoia Wire & Cable Co.  Redwood City, Calif.
04811 Precision Coil Spring Co. El Monte, Calif.
04870 P. M. Motor Company Chicago 44, 1II.
05006 Twentieth Century Plastics, Inc.
Los Angeles, Calif.
05277 Westinghouse Electric Corp. ,
Semi-Conductor Dept. Youngwood, Pa.
05347 Ultronix, Inc. San Mateo, Calif.
05593 i Co. yvale, Calif.
05616 Cosmo Plastic
(c/o0 Electrical Spec. Co.) Cleveland, Ohio
05624 Barber Colmah Co. Rockford, 1.
05728 Tiffen Optical Co.
Roslyn Heights, Long Island, N.Y.
05729 Metropolitan Telecommunications Corp. ,
Metro Cap. Division Brooklyn, N.Y.
05783 Stewart Engineering Co. Santa Cruz, Calif.
05820 Wakefield Engineering Inc. Wakefield, Mass.
06004 The Bassick Co. Bridgeport, Conn.
06175 Bausch and Lomb Optical Co.  Rochester, N.Y.
06402 E.T.A. Products Co. of America  Chicago, III.
06475 Western Devices, Inc. Inglewood, Calif.
06540 Amatom Electronic
Hardware Co. Inc. New Rochelle, N. Y.
06555 Beede Electrical Instrument Co., Inc.
Penacook, N.H.
06751 U. S. Semcor Division of Nuclear Corp.

of America Phoenix, Arizona
06812 Torrington Mfg. Co., West Div. Van Nuys, Calif.
07088 Kelvin Electric Co. Van Nuys, Calif.

01260-2

0118

07126
37
07138

07149
07233
07261
07263

322
07387
07700
07910
07933
0796

07980
08145
08289
08358

08717
08718
08792

08984
09026
09134
09145
09250
09569

09664
10214

10411
10646
11236
naa

1312
11534
um

nn
11870
12136
12697
12859
12930
13103
133%
13835
14099
14193
14298
14655
14960
15203
15291
1512

15909
16037
16352
16688

16758
17109
17414
18486
18583
18873
19315

19500

19701
20183
21226
21520
2335
2194
446
2455

Menvfecturer Address
Corning Glass Works

Electronic Components Dept. Bradford, Pa.
Di Co. Pasadena, Calif.
Transistor Electronics Corp. ~ Minneapolis, Minn.

Westinghouse Electric Corp.

Electronic Tube Div. Elmira, N.Y.
Filmohm Corp. New York, N. Y.
Cinch-Graphik Co. City of Industry, Calif.
Avnet Corp. Los Angeles, Calif.
Fairchild Semiconductor Corp.

Mountain View, Calif.
Minnesots Rubber Co. Minneapolis, :
The Birtcher Corp. Los Angeles, Calif.
Technical Wire Products Springfield, N.J.

Continental Device Corp. Hawthorne, Calif.

Rheem Semiconductor Corp. Mountain View,
Shockiey Semi-Conductor

Laboratories Palo Alto, Calif.
Boonton Radio Corp. Boonton, N.J.
U.S. Engineering Co. Los Angeles, Calif.
Blinn, Delbert, Co. Pomona, Calif.
Burgess Battery Co.

Niagara Falls, Ontario, Canada.

Sloan Company Burbank, Calif.
Cannon Electric Co.,Phoenix Div.  Phoenix, Ariz.
CBS Electronics Semiconductor

Operations, Div.of C.B.S.,Inc. Lowell, Mass.
Mel-Rain Indianapolis, Ind.
Babcock Relays, Inc. Costa Mesa, Calif.
Texas Capacitor Co. Houston, Texas
Atohm Electronics Sun Valley, Calif.
Electro Assemblies, Inc. Chicago, 1l

Mallory Battery Co. of

Canada, Ltd. Toronto, Ontario, Canada

The Bristol Co. Waterbury, Conn.
General Transistor Western Corp.

Los Angeles, Calif.
Ti-Tal, Inc. Berkeley, Calif.
Carborundum Co. Niagara Falls, N.Y.
CTS of Beme, Inc. Berne, Ind.
Chicago Telephone of California, Inc.

So. Pasadena, Calif.
Microwave Electronics Corp. Palo Alto, Calif.
Duncan Electronic, Inc. Santa Ana, Calif.
General Instrument Corporation

Semiconductor Division Newark, N.J.

Imperial Electronic, Inc. Buena Park,
Melabs, Inc. Palo Alto, Calif.
Philadelphia Handle Co. Camden, N. J.
Clarostat Mfg. Co. Dover, N.H.
Nippon Electric Co., Ltd. Tokyo, Japan
Delta Semiconductor Inc.  Newport Beach, Calif.
Thermolloy Dallas, Texas

Telefunken (G.M.B.H.)
Midland Mfg. Co.
Sem-Tech

Hannover, Germany
Kansas City, Kansas
Newbury Park, Calif.
Calif. Resistor Corp. Santa Monica, Calif.
American Components, Inc.  Conshohocken, Pa.
Cornell Dubilier Elec. Corp. So. Plainfield, N.J.
Williams Mfg. Co. San Jose, Calif.
Webster Electronics Co. Inc. Brooklyn, N.Y.
Adjustable Bushing Co. N. Hollywood, Calif.
Twentieth Century

Coil Spring Co.

The Daven Co.

Spruce Pine Mica Co.

Computer Diode Corp.

De Jur-Amsco Corporation
Long Island City 1, N.Y.

Delco Radio Div. of G.M. Corp. Kokomo, Ind.

Thermonetics Inc. Canoga Park, Calif.

Tranex Company Mountain View, Calif.

Radio Industries Des Plaines, III.

Santa Clara, Calif.
Livingston, N.J.
Spruce Pine, N. C.
Lodi, N. J.

Curtis Instrument Inc. Mt. Kisco, N.Y.
E.l. DuPont and Co., Inc. Wilmington, Del.
Eclipse Pioneer, Div. of

Bendix Aviation Corp. Teterboro, N.J.

Thomas A. Edison Industries,
Div. of McGraw-Edison Co. West Orange, N.J.

Electra Manufacturing Co. Kansas City, Mo.
Electronic Tube Corp. Philadelphia, Pa.
Executive, Inc. New York, N.Y.

Fansteel Metallurgical Corp. No. Chicago, Il
The Fafnir Bearing Co. New Britain, Conn.
Fed. Telephone and Radio Corp.  Clifton, N.J.
General Electric Co. Schenectady, N.Y.

G.E., Lamp Division Nela Park, Cleveland, Ohio

00015-39
Revised: February, 1965

71400

11436
71450
71468
nan
71482
71590

11616
11700
nu
ns3

n78s
71984
12092
1213

mo?
12354
72619
1265
12699

12158
12165
12825
12928
1294
12982
73061
13076
73138

Menufecturer Address
General Radio Co. West Concord, Mass.
Gries Reproducer Corp. New Rochelle, N.Y.
Grobet File Co. of America, Inc. Carlstadt, N.J.

Hamilton Watch Co. Lancaster, Pa.
Hewlett-Packard Co. Palo Alto, Calif.
G.E. Receiving Tube Dept. Owensboro, Ky.
Lectrohm Inc. Chicago, IIl.
Stanwyck Corp. Hawkesbury, Ontario, Canada
P.R. Mallory & Co., Inc. Indianapolis, Ind.
Mechanical Industries Prod. Co. Akron, Ohio
Miniature Precision Bearings, Inc. Keene, N.H.
Muter Co. Chicago, IIl.
C.A. Norgren Co. Englewood, Colo.
Ohmite Mfg. Co. Skokie, 11,

Polaroid Corp. Cambridge, Mass.

Precision Thermometer and
Inst. Co.

Raytheon Company

Rowan Controller Co.

Ward Leonard Electric

Philadelphia, Pa.
Lexington, Mass.
Baltimore, Md

Shallcross Mfg. Co. Seima, N.C.
Simpson Electric Co. Chicago, Il
Sonotone Corp. Elmsford, N.Y.
Sorenson & Co., Inc. So. Norwalk, Conn.
Spaulding Fibre Co., Inc. Tonawanda, N.Y.
Sprague Electric Co. North Adams, Mass.
St. Paul, Minn.

Elizabeth 1, N. ).

Tripplett Electrical Inc. Bluffton, Ohio

Union Switch and Signal, Div. of

Westinghouse Air Brake Co.  Swissvale, Pa.

Universal Electric Co. Owosso, Mich.
Ward-Leonard Electric Co. Mt. Vernon, N.Y.
Western Electric Co., Inc. New York, N.Y.

Weston Inst. Div. of Daystrom, Inc. Newark, N.J.

Wittek Manufacturing Co. Chicago 23, III.
Wollensak Optical Co. Rochester, N.Y.
Allen Mfg. Co. Hartford, Conn.
Allied Control Co., Inc. New York, N.Y.
Allmetal Screw Prod. Co., Inc.
Garden City, N.Y.
Atlantic India Rubber Works, Inc.  Chicago, Ili.
Amperite Co., Inc. New York, N.Y.
Belden Mfg. Co. Chicago, III.
Bird Electronic Corp. Cleveland, Ohio
Birnbach Radio Co. New York, N.Y.
Boston Gear Works Div. of
Murray Co. of Texas Quincy, Mass.
Bud Radio Inc. Cleveland, Ohio
Camloc Fastener Corp. Paramus, N.J.

Allen D. Cardwell Electronic

Prod. Corp. Plainville, Conn.
Bussmann Fuse Div. of McGraw-

Edison Co. St. Louis, Mo.
Chicago Condenser Corp. Chicago, Il
CTS Corp. Elkhart, Ind.
Cannon Electric Co. Los Angeles, Calif.
Cinema Engineering Co. Burbank, Calif.
C.P. Clare & Co. Chicago, Il

Centralab Div. of Globe Union Inc.
Milwaukee, Wis.

Commercial Plastics Co. Chicago, Il
The Cornish Wire Co. New York, N.Y.
Chicago Miniature Lamp Works Chicago, IIl.

A.0. Smith Corp., Crowley Div.
West Orange, N.J.
Chicago, Il
Midland, Mich.
San Bruno, Calif.

Cinch Mfg. Corp.

Dow Corning Corp.

Eitel-McCullough, Inc.

Electro Motive Mfg. Co., Inc.
Willimantic, Conn.

Coto Coil Co., Inc. Providence, R.I.

John E. Fast & Co. Chicago, I1l.
Dialight Corp. Brooklyn, N.Y.
General Ceramics Corp. Keasbey, N.J.
General Instrument Corp.,

Semiconductor Div. Newark, N.J.
Girard-Hopkins Oakland, Calif.
Drake Mfg. Co. Chicago, Il
Hugh H. Eby Inc. Philadelphia, Pa.
Gudeman Co. Chicago, Il
Robert M. Hadley Co. Los Angeles, Calif.
Erie Resistor Corp. Erie, Pa.
Hansen Mfg. Co., Inc. Princeton, Ind.
H. M. Harper Co. Chicago, IlI.
Helipot Div. of Beckman

Instruments, Inc. Fullerton, Calif.

13293
13045

13490
13506
13559
13682
1313
13743
73193
13846
13899
73905
4216
14455
74861
74868

74970
75042
%173

15378
75382
75818
15915
76005
76210
76433
16487
76493
76530
76545
76854
17068

1075
ma

17250
nms2

n3e

17630
77638
17764
179%9
18189

78283
18290
78452
18471
18488
78493
78553
78790
8947
9142
79251
9121

79%3
80031

80120
80130
80131

80207

80223
80248

80411

80486
80509
80583
80640
81030

81073

81095
81312

From:

Menufecturer Address
Hughes Products Division of

Hughes Aircraft Co. Newport Beach, Calif.
Amperex Electronic Co., Div. of North

American Phillips Co, Inc.  Hicksville, N.Y.
Beckman Helipot Corp. So. Pasadena, Calif.
Bradley Semiconductor Corp. Hamden, Conn.
Carling Electric, Inc. Hartford, Conn.
George K. Garrett Co., Inc. Philadelphia, Pa.
Federal Screw Prod. Co. Chicago, Il

Cincinnati, Ohio
Elyria, Ohio

Fischer Special Mfg. Co.
The General Industries Co.

Goshen Stamping & Tool Co. Goshen, Ind.
JFD Electronics Corp. Brooklyn, N. Y.
Jennings Radio Mfg. Co. San Jose, Calif.
Signalite Inc. Neptune, N.J.
J.H. Winns, and Sons Winchester, Mass.
Industrial Condenser Corp. Chicago, III.
R.F. Products Division of Amphenol-
Borg Electronics Corp. Danbury, Conn.
E.F. Johnson Co. Waseca, Minn.
i Co.  Phi ia, Pa.
Jones, Howard B., Division

of Cinch Mfg. Corp. Chicago, Il
James Knights Co. Sandwich, Il
Kulka Electric Corporation Mt. Vemon, N.Y.
Lenz Electric Mfg. Co. Chicago, M.
Littlefuse Inc. Des Plaines, III.
Lord Mfg. Co. Erie, Pa.
C.W. Marwedel San Francisco, Calif.
Micamold Electronic Mfg. Corp.  Brooklyn, N.Y.
James Millen Mfg. Co., Inc. Malden, Mass.

J.W. Miller Co.

Monadnock Mills

Mueller Electric Co.

Oak Manufacturing Co.

Bendix Pacific Division of
Bendix Corp.

Pacific Metals Co.

Phaostran Instrument and

Los Angeles, Calif.
San Leandro, Calif.
Cleveland, Ohio.
Crystal Lake, 11l

No. Hollywood, Calif.
San Francisco, Calif.

Electronic Co. South Pasadena, Calif.
Phoell Mfg. Co. Chicago, IlI.
Philadelphia Steel and Wire Corp.

Philadelphia, Pa.

Potter and Brumfield, Div. of American

Machine and Foundry Princeton, Ind.
Radio Condenser Co. Camden, N.J.
Radio Receptor Co., Inc. Brooklyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Corp. of Calif. Torrance, Calif.
Shakeproof Division of Illinois

Tool Works Elgin, I,
Signal Indicator Corp. New York, N.Y.
Struthers-Dunn Inc. Pitman, N.J.
Thompson-Bremer & Co. Chicago, Il
Tilley Mfg. Co. San Francisco, Calif.
Stackpole Carbon Co. St. Marys, Pa.
Standard Thomson Corp. Waltham, Mass.

Cleveland, Ohio
Pasadena, Calif.
Newtonville, Mass.
Hartford, Conn.
Chicago, Il

Tinnerman Products, Inc.
Transformer Engineers
Ucinite Co.
Veeder Root, Inc.
Wenco Mfg. Co.
Continental-Wirt Electronics Corp.
Philadelphia, Pa.
Zierick Mfg. Corp. New Rochelle, N.Y.
Mepco Division of Sessions
Clock Co. Morristown, N.J.
Schaitzer Alloy Products Elizabeth, N.J.
Times Facsimile Corp. New York, N.Y.
Electronic Industries Association. Any brand
tube meeting EIA standards Washington, D.C.
Unimax Switch, Div. of
W.L. Maxson Corp.
United Transformer Corp.
Oxford Electric Corp.
Bourns Laboratories, Inc.
Acta Div. of Robertshaw
Fulton Controls Co.
All Star Products Inc.
Avery Adhesive Label Corp.
Hammerlund Co., Inc.
Stevens, Arnold, Co., Inc.
International Instruments, Inc.
New Haven, Conn.

Wallingford, Conn.
New York, N.Y.
Chicago, IlI.
Riverside, Calif.

Columbus 16, Ohio
Defiance, Ohio
Monrovia, Calif.
New York, N.Y.
Boston, Mass.

Grayhill Co.
Triad Transformer Corp.
Winchester Electronics Co., Inc.

Norwalk, Conn.

FSC.  Handbook Supplements
H4-1  Dated DECEMBER 1964
H4-2  Dated MARCH 1962
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Table B=1
Table 6-3. Code List of Manufacturers (Cont'd)
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Appendix 1

APPENDIX 1
MANUAL CHANGES

Thie appendix eontains information on changes re-
guired o adapt this manoal to an imstroment with a
serial proefix listed inthe table below, Check for your
instrument serial prefix and make the changes indica-
ted. Note that these changes adapt the manual lo cover
a particelar instroment s mamdactured and therefore
willnot apply Lo an instrument subsequently modified
in the [ield. Refer to Section I for information on
ercata in this manual and on any other instrument
gerial prefix not covered in this appendis.

Inslrument Make Numbered
Serial Prefix Changes
433- 1
421- 1, 2
327-, 409-, 409- 1, 2, 3
Hm* tp Ei 'au 4
242-, 247- 2 3, 4, 5§
202-, 317-, 218-, 22} 3 4 5 8
CHAMNGE

Tables 6-1 and 6-2,
CIZ2A/B: Change to hp Part Mo. 0180-0127; C:
fxd, elect Z-aect, 120 x 40 o, -10% +50%
InovDOw; Mir 56289; Mir Part No. DISZ3S5.

CHANGE 2

Tables G=1 and B-2,
Al: Change to hp Part No. 120B-G8A,
AZ02: Change to hp Part No, 120B-650.
CR305: Change to hp Part Mo. 1902-0759; Mir
04T13; Mir Part Mo, 1N2OH3B.

CHANGE 3

Page 5-17, Flgure 5-8,
R207: Change value to 18K chms.
Page 5-18, Figure 5-8,
R331: Change valoe to 1. B8M ohms,
Tables =1 and 6-2,
R207: Change o hp Part No. (0687-1031; R: fxd,
comp, 10K ohms, 10% 1/2W: Mfr 01121; Mir
Part Mo. EB1031.
Hi5l: Change to hp Part Mo. 0723T-0286; B: [xd,
depe 1, 88M ohms, 1% 1/2%; Mir hp.

CHANGE 4

Tables 6-1 and 6-2,
CR201: Change to hp Part ¥o. 1901-0034; Diode:
Bi: Mir 07933; Mir Part No. DW204A,

o1aad-1

CHANGE 5

Tables 6=1 and 6-2,

A2Dl: Change to hp Part No, 120B-19C.

C321: Change to hp Part Mo, 0180-0042; C; fxd,
elect, 120 ., IB0VDCW,; MIr S6280; Mir Part
Mo, D3zsd.

C325A/B; Change tohp Part Mo, 0180-0030; C: [xd,
elect, 2-soct, 120x 40 J, 450VDCW: Mir 56280;
Mir Pari No. D32352,

MISCELLANEQUS,

KEnoh: TRIGGER SOURCE aelector: Change to
hp Part No. 0370-0008.

Knrob: TRIGGER LEVELcontrol: Change Lo hp
Part Mo, 0370-0154.

CHAMGE &6

Page 5-18, Figure §-10,

Cans, CI0T: Change valoo to 8800 pf.

Cal: Relocate into A302 in parallel with T30
pin § and plate of V303, and change value to
1500 pi.

C¥10: Relocate into A2 in parallel with T301
pin 8 and plate of Y304, and change valoe to
150K} pf.

C312: Change value to 015 f.

C313, Cil4d: Deleto.

R313: Change value to GB0K ohms,

R322: Change value io 4TK chms.

RB327: Change value to 1. 5M ohms.

Tables G=1 and 6-2,

AdDl: Change lo hp Part No. 120B-65C.

AJ02: Change to hp Part No. 120B-114,

C3045, CA07: Change o hp Part Mo. 0160-0110;
C: Ixd, paper, G400 pf, 20% 3000VDCW: Mir
SE2EG; MIr Parl No. 184PGB2030.

Ci0B, C310: Change to hp Part No. 0160-D061;
C: fxd, paper, 1500 pf, 20% SOOVDOW: Mir
56284, Mir Part No. 164P152050,

CI12: Change to hp Part Mo, 0160-0062; C; fud,
paper, 015, 109 3000VDCW,; Mir 56289; Mir
Part No. 184P153930,

CHLE, C3i4: Delete,

CRIM: Change to bp Part No. 1801-0026; Diode:
Bi; MIr hp,

Ril3d: Change to hp Part No. 0887-6841; R: fxd,
comp, GBOK ohms, 109 1/2W; MIr 01121; Mir
Part Ko, EBEEAL,

Ri22: Change to hp Part Mo, D68ET-4731; R: fxd,
comp, 4TK ohma, 109 1/2W; Mic D1121; Mir
Part No. EB4731,

R3IZT: Change to hp Part No. 0887-1551; R: fxd,
comp, 1.50M ohms, 10% 1,/2W: Mir 01121 Mir
Part o, EB1551.



CATHODE RAY TUBE WARRANTY

The cathode may tube (CRT) supp]wg in vour Hewlett-Packard
Oscilloscope and replacement CHTS purchased from & are

guaranteed by the Hewlett- Packard Company agaknst eleciri-
cal failure for a period of one year from the date of sabe,

Broken tubes or tubes with bormed phosphor are not included
under this guarantee, I the CRT is broken when received, a
claim should be made with the responsible carrier.

Yournearest Hewletl- Packard Sanles Sarvice Oflice maintains
a slock of replacement tubes and,if desired, will assist in
processing the warrmnty claim,

Inorder toensurecredit fora CRT under the warranty perbod,
the reverss side of thie sheet ahouldbe filled out completely
and réeturned With the defective tube, To avoad da_magu tothe
tubsr while in shipment, earefully follow the shipping instrac-
tkons listed below; cresit is not allowed on broken tubes

SHIPPING INSTRUCTIONS

1. Carefully wrap the tube in 14 Inch thick
cotton battlng orother solt padding material,

2. Wrap the above in heavy krall paper,

4. Pack wrapped tubo ina rigid containe r which
is at least 4 inches larger than the tube In
exch dimension.

4. Surround the tule withal leasl oo inthes al
pircked excelsior or similar shock absorbing
material; be sure the packing is tipht al]l around
the tube,

. Tubes returned {rom outgide the continental
United State s should be packed ina wooden box,

6. Shippremidby ATR FREIGHT or RAILWAY
EXPRESS in;

Hewleti- Packard Company

CRT Manulacturing Dept,

1800 Garden of the Gods Road
Colorado Springs, Colorado BOROT
Atien: CRT Quality Assurmmnce

02537=2




CRT WARRANTY CLAIM

FROM; [ate

NAME

COMPANY

ADDRESS

For additiomal informalion, conlaci:

HAME

TITLE

COMPANY

ADDRESS

1. & INSTRUMENT a) MODEL

b) SERIAL NO, =

2. CRT a) TYPE (on bulb)

Bl SERIAL NO. (on CRT base)

3, Is defective fube original. YES NO

4, Date purchased (il available)

S« Describe nature and’'or symptoms of troable,

G, Describe operating conditions prior to and at Hme of f@ilare,
(Please estimate CRT "on-time” since purchase. )

CUT ALONG DOTTED LINE

e o e e o . . N HN YN N N TN NN O N O YO OO Y D e e e 5 e e e e 5 e 5 o . o o

e

a2537-3
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HP SALES AND SERVICE OFFICES IN THE U.S5. AND CANADA

ALABAMA
Hutswille, 35801
Hewlell-Fackaid
Sowihars Seas Dvisian
Hehiday Odfice Cir,, Suile 1B
351 =81-4581
TWE- 510579204

ARITONA
Scabtsdale, BEIST
Hemledl-Fachaid
Misly Sabws Divisian
J00% Na. Scotisdais Rd
HOE 985 Th0I
TWI: BO2049-0011
Tuesos, BSTIE
Hewleth-Fackard
Messly Sales Dividsan
132 5o Tursan Eied
h0E G235 2564
TwWE B02-M92.7743

CALIFORNIA
los kagefes Krea
Hewlelt-Packard
Mealy Sales Divisan
1975 Lankershim Bhd.
Morrh Haollywead SI604
10 BT L2 aed TEG-3E]
TWE. 010-599-2170
Sacramenin, 95821
Hewlel-Packard
MNialy Sales Mivision
2531 Carlsbad Ave
M1Ex ARF-1453
TWIL BlG-444-80R%
Smn D 97108
Hewletl-Packard
Mewly Sales Division
10%% Shatier Streat
7141 2284100
TWA-TI4- 7154063
5@ Francisce bres
Hawlet]-Pichsd
Mezly Sales Dvesion
;:’I[E |!‘Ierl@l-arI cadero Rd.
sl Ao
18 3F. H][l]
TWR: BI0-373-1260

COLORADD
Englewoed, B3110
Hemleth-Packard
Menly Sales Deainion
) East Prentice
(030 771-355
TWIL 30377 13054

CONMECTICUT
Widdlelown, DiL5
Hemlpil-Fa bard
Yewell Sales Drisicn
5E% Saybiook Bd.
@03 3e-hkll
TWE: TI-2E-2038

FLORIDA
Miami, 33125
Hemlpdt-Fachad
Fleeids Sales Divisan
3507 Mertheest Tih 51,
305 AAS-hE]
Ditarda. 32803
Hpslpdt-Fackard
Morida Sates Dveisien
£21 Commonaeaiih Awe.
13051 4355541
TWE: 3082751304
51 Pefersberg. 33108
Herwde H Packard
Florsda Salss Duvision
410150t Ave_ Madeiry Beach
B13 3300211
Twx: #13-391-0686

GEORGIA

iL

Aflanta, 3000%

Heslelt Packand
Sowihare Sales Divesian
3110 Maple Orive, N E
Ml F33-1141

TWE: BEG-TS1-33R3

LINOIS

Chicajpa, B3RS
Hemlell-Pachard
Creasley Sales Diwisiom
I500 Wesl Peterion A,
312 2751600

TWE: 9L0-Z210277

INDLANA

ladianapess. SE205
Hiwilpt-Pachard
Crousley Sales Division
391% M mdows O,
1317} Gd5-2Eg]

TWA 2175354300

KENTUCEY

Leaigville, 43218
Hewslett-Fackand

Eoulhers Safey Dvvisian
Swie & 3411 Bardshemn Rd
S0 4524140

TWE- BI0-535-3128

MARYLAMD

Baltimoee, 31297
awlefl Packard
Harmgn Sales Division
EEED Spcurity Hivd
(301 F&4-5800
Washingten, 0. C. Area
Hamlell-Pachad
Harman Sales Division
341 Rollies Averue
Rochivilg 70RS2

1300 &27. 1580

T, FI0-828-5664

ASSACHUSETTE
Bastan Area

Femiet | Pachand
Yiwell Sales Diwision
Meddiesan Turnpike
Busfinglon 01804
IR 2538000

TWY: T10-332-0382

Datraifl, 4B135
HawilpihPackard

Cromsley Sales Division
15435 Wesl Eighl Mile Read
(15 34257

W 3133420002

HESOTA
St Paml, 55114
Wewietl-Packard
Craschay FeMas Dugigion
BdT Eaymand Avenue
612 heg-TER]
THK: 210-553.37 34

MISSOLURI
Earzas City, #4131

Harris-Haman Company
1916 Pasen Sireet

(B16! 4d4-0439

THY: ELG/556-2423

St Leuls, G344
Marris-Mansen Company
2814 Soulh Eveatwosd Bhed
(2145 AT 2350

TWE 3145672933

MEW JERSEY

Ashury Park Area
Hemieti-Pachard _
Enhissan Salis Diision
Sheewstury

{3311 747-1060

Englewead, 87631
HewieH-Packard
REIC Eales Disesisn
3181 Grand Byene
LA011 SE7-3933

HEW MEXICO

hlbuguesqua, BT108
Herwle 1-Packird

Waety Sales Oralsion
G501 Lomas BSed, . E
15051 255-5586

T 01560983 1685

Las Croces. B8O
Hewleli-Fackard

Raely Sales Dinilia
114 5. Wader Sireat
1505) 525-MBE
THK: S05524-2671

HEW YORE

New Yark, 10021
Harpba 11-Paciard
AN Sales Divisan
235 Eant 750h Breel
2121 Br9- M
THx: 710-581-4376
Aochesier, 14635
Hewlelt-Fackard
Seratuse SalEy Dvwition
Linden Avenip
[TLA! JA1-4120
TWE- F18-271-1514

Paughkerpsie, 12601
Heswliels-Pagkard
Spracuse Zales Dwision
B Washingtan 51,
mla 454.5130

TWE: 914-452-T405

Syrecesd, 13711
Heswlglt-Fackard
Erracuse Sales Division
LA5E Easl Walisy R
{1151 4542488

TWE: TLO-31-0482

HORTH CAROGLINA

High Paint, 27262
Hewlelt Fackard
Baulligrn Saled Diwigios
1523 M, Waa Streat
{210 E42 54T

Tx: H10.878- 1416

Clesalasid, 44179
Heswlat-Packard
Crassley Sales Division
5579 Peatl Aosd

1216 E&4.0M0

T 216-8E8-0715

Daytan. 45809

Herwle 17-Packard
Crassfey Ssdas Division
1250 'W. Diwathy Lans
15131 993504

THK, 513-944-DIr50

PEMMNSYLVANIA

Canp Hill

Harwba H-Paciard

Robinzon Sales Division
ITI7I 7376791

Philada Lo
Hewlelt-Fackard

Ribinson Saled Divishan
144 Elirabets Sirest

Wesl Conshohoches 19928
1215} 248-1604 and B2E030]
TWE: 215328-3847

Filbsuigh Arga
Hiwlglt-Fackard
Crossley Sales Divissan
7345 Meas Side Bhil
Mznmoewilie 15046
L2 2715227

TWE: TEO-T97. 5650

TEXAS

Daitas, 75399

Heslglt-Fachard

Eouibwest Zales Divisioa

PA, Bex 7188, 3205 Ivwosd R
12141 I5T-18E0 aed 3324567
TWIL S10-851-408)

Hawtlea, TT027

Hewlelt-Packard

Eouthwest Sales Division

PO Bow 22B13, 4247 Richrmond Res.
i3 ph-a?

TWE T13-571-1353

UTAH

Eait Lake City, 84115
Hewlelt-Fackard
HE!?‘ Saag Divisan
1482 Magor St

&0 4863168

W BOLST L HG04

VIRGINIA
Richmzsd, 13730
Hewledt-Packard
Soviterm Sales Division
2117 Speacar Road
{7030 825450
TWX: TIO-#56-D157

WASHINGTON

Seatlle Area
Heswlelt-Packard
Reely Sates Dvesien
11856 K. E Eilh 5L
Brllpwea QEO0L
(206 451.3371

TWE 9104437303

CAMADA

Bpatreal, Duebec
HewleltPackard IConadal L1d
rand Street

15L& 7352273
W GI0ET1-3484

Ottawa, Ontarie
Hewhal-Packard [(Canadai Lid.
I76Z Catling Avame

13 F2rarn

TWE. Rl0-562-1952

Torapio, Salarie

Heswlelt-Packard |Canada Lid
Lawrence fvesue Wesd

HEGI 2199105

TWE: BI0-452. 2382

GOVERNMENT
CONTRACTING OFFICES

Migdlelown, Pa. 1795T
Heslgil-Pachard

Canirac! Matkeliag Division
Qimshad Flara

17 844. 7401

Wi TI7-J60-4815

Werl Conshahacken, Fa, 19428
Hemlett-Pachard

Canirpct Marbeting Divsien
144 Elirabath 5.

15 7531411

TWE- 7155203947
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HP INTERNATIONAL SALES AND SERVICE OFFICES

ARGENTIMNA
Waericio & Sauial
Tl g mii R acanes
Carlos Calvo 224, Buenos Rires
Tal: 36312

ALISTRALIA
Sample Electronics Vi ] Ply. Lk
211 Cremmne Skieel
Richmpad £ 1. Wiclwia
Tal; &7-4T4T (¥ bmes)

Sample Electronics (6.5 W0 Pry. Lbd
4 Groee Streel, Glebe, MEW
Tel: 636338 & eyl

ALIETRIA
UNILAEIR Hm b M
Wissemachalbbcha Inibumeste
Bgmrmelhardtgasse 63
P.0. Box enna K71
Tel: 42 &1 A1

BELGILM
Hewledl-Pachard Benghus
J0-74 Aue de MHopital, Brussels 1
Tel: 10,2320
BRATIL
CIENTAL IMPORTRCAD & COMERCHD LTORK
B Cores, Crispiniana, 69, 8. * Canj. 81
S0 Paule, 5P
Tel 324332

CAMADS
Hewlett-Packard dianadal Lid
H2T0 Maprasd Streel
Moatiedl, Justsr
L 135200

Hewlett-Packard {Canadal Lid
17hE Caling Avesue

Oitama, Onlerin

613 7224323
Heswlett-Fackard (Caradal L,
1415 Lawresce Avenis

Ti Cntaria

W1E 259136
l..‘Hlil.E

Elilll-ll lﬂ?l‘mhtllp

m
Tﬂ! (isen A/
v e
E

I-'IHLAJHH:IA
T O
P 0, Bax 151
11 Wetitulinkaiu, Halsinki
Tali 6.11.33

FRAMCE
Memletl-Fackard France
153 Blvd, Masseas, Parls 1
Tet P07A7.19

GERMANT
Hawlatt-Picherd W mhH
Steirdammn X5, Hamburg
Tel: 340551

HewletiFackard ¥ mbH
Hiithetensbigue 95

b Framkiwt am Wan
Tel: 52 040.35

Hewtal1Packand V.o b H
Htﬂlnlrllﬂs!llssl 13

usich 9
Tal: 48517132
Hewlett Packard Y.m b i,
Taphmichas Bard
Hesrenbergerstrasse 118
T3 Boslingan. Wirtlenbsig
Tal: E&371

GREECE
K. Karayasnis

Klftranes Souere, Alkems (24
Tal; 230 530 19 Lagsl

IMDAA
The Scientific Insbrumesf Compasy, Ld
6. Te| Bakadar Sapiu Rosd, Allehabiesd |
fel; 7451
The Seienlific Insirument Company. Ld.
240, Or, Dadabhad Hazreg Ad. Bombay 1
Tel: 282642
The Scientic Insirument Company, Ld,
11, Esplanade Easd, Calcuita |
Tel: 234129
The Sciendific Instrument Comgamy, Ld
0, Mourl Read, Madras ¥
Tel: BE333
'lhr Ecientific Insirement Company. Ld.

gl Gaks tain, Mew Dl ]
IlI 2;'

Telecam Lid.
P. 0, Boe 1812, Tehran
Tel: 43850

ISRAEL
Elecirenics & Engmesring Lid.
16 Kepmpnedsks 51, Tel Kuiv
Tel: 3507123

ITALY
Hewleil-Fachard |Maliasa 5ph
Wiale Lenipana 48, Milan
Tel: E3.15.8¢ 5%
Hemlett Pachand |Raliana Sp &
Palages 1alia

Fiarra Marcomi, 75, Roma-Eur
Tel: 5912 5445

JAPAN

YekagassHewlelt-Packard Lid
270 lghekasa-cho

Hachion, Takps

Tel: Hechen|i 0425-3-1230 119 lins)

Yobogewa Hamlet |- Fachad L8

M3, 3. &chome, Aryama-Kitamachi
Akasaka, Winaba-bu, Tokyo

Tel 4030073, 4030074, &03-0005

Yokogews-Hewlat |-Packard LEd
N, 3, Umida Kits-ku, Dsaka City
Tel: 3512084 345.2{5
TMEJHI-HMEH-'PII:HM Lid

. J-chome, Him=ibadar

Chigusa-os, Rapps Cit
Tll:I 758545 - J

HOREA

Bmerican Tradag Comgany, Morags Lid
112:35 Sokorg-Dong. Jungku

Bapnil P 0, Ban 1103 Sagul

Tgl; 37049, 3-7513

NETHERLANDS
Hewlptt-Fackard Benelus MV,
27 Burg Roe®siraat, Amaterdam W,
Ted 30 132858 aad 13.54.00

NEW ZEALAMD
Samgle Elpcirenics [N T Lid.
A Mafipa Sfreed
Qaekynga 5 £ 5, fuckland
Tk 563-361

NORWAY
Marpansliaine & Co. A5

HipTema
ﬁmﬂ: Gabe, Osln

Tel: 30 1& ¥5

PORTLGAL
TELECTEA,
Aua Bodngo da Foaseca 100
P. 0. Bex 2531, Lighan ]
Ted. 6B 50 T2 aad £3 B0 73 aned B8 B0 74

PFULCHTO RICO & VIRGIN ISLANDS
San lisn EMsctronscs, Ing
150 Poace de Leon, Siop 3
F. 0. Box SLG6T

Pta. de Tiers 5ta. Sam fuan 00906
Tel: 7223342, 7284406

SPAIN
ATAID. Inpenieres
Enrque Larreta 12 Madnd 6
Tel: 2354344 and F3543.45

SOUTH AFRICA
F. K Flaster & Go [Py}, Lbd
Resalla House
Buib=icingle Siesl, Caps Towa
Tal: 3-3817

SWEDEN
WP Instrument AR
Cenlraivapan 28, Soka Cestrum
Tal; D2-A3.08.30 and [0-53.08 30

SWITZIERLAND
Wax Paul Frey
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