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PRODUCTION CHANGES

Serial 142 and Above

Table of Replaceable Parts

Change V9, V10, V11, V12, V13 to:
Tube: 6CB6, HP stock #212-6CB6
Change V17 to:
Tube: 6AV6, HP stock #212-6AV6

Change R9, RI18, R27, R36 to:

Resistor: fixed, composition, 3900 ohms, *10%, IW,

HP stock #24-3900, Mfr. Allen-Bradley #GB 3921

Change R5, R15, R24, R33 to:

Resistor: fixed, composition, 39, 000 ohms,
HP stock #24-39K, Mfr. Allen-Bradley #GB

Change R20 to:
Resistor: fixed, composition, 1.2 megohms,

HP stock #24-1.2M, Mifr. Allen-Bradley GB
Electrical value adjusted at the factory

*10%
3931

+ 10%
1251
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LUW FREQUENCY STANDARD
MUDEL 100D
CAUTIUN

READ BEFURE TURNING ON THE IISTRULENT

The heating ~f the crystal o~ven in this instru-
ment is regulated by a mercury-column switch, Occasion-
ally, the mercury cclumn is separated by jarring and vib-
rationh of the unit in siiipment,

After turning the instrument cn for the first
time, keep a cleose check on the temperature of the crystal
oven as indicated by the thermometer in the front panel.
Then the instrument has been con about 30 minutes, the cry-
stal oven shiruld remain automatically at a constant tem-
nerature, This condition will be indicated by a shutting
off of the crystal oven indicator lamp from time teo time,
and by the fact that the thermometer will reach a steady
reading of 65°C + 2°cC.

However, 1if the crystal pilot light stays cn
continucusly, or the thermometer goes up beyrnd 70 degrees,
the mercury cclumn in either the thermrstat or the thermo-
meter has »rebably been separated in shipment. Turn the
instrument off immeciately and »nrrceed as frllews,

l, Jemove the instrument from the cabinet and re-
move the crystal oven unit which plugs inte tube sccket
adjacent te thermcometer windew.

2+ Disconnect the thermostat wires frcem the ter-
minals (#3,Fig.l). 2lemove the thermostat clamp by unscrew-
ing the two screws (;4,Fig.l). Draw the thermecstat cut
of the oven. (#5, Fig.

3. Inspect the thermestat for mercury cclumn
separaticn and minute air bubbles in the mercury bulb.

4, If either air bubbles or sepcrction are pre-
sent, place the mercury switch bulb in ice water until
mercury occupies only the bulb compartment. Tap lightly
to remove any air bubbles or mercury globules left in
colunmn,

Then place the bulb in a vessel of water and heat
until mercury completely fills column and a small pertion
of the enlargement at tep of column. Then remove the
thermostat and watch the mercury descent to room tempera-
ture, If there is no separation or bubbles present, the
thermostat may now be put back in service. It may be
necessary tn repeat the abeove procedure more than cnce to
unite all the mercury and remove all bubbles.

-1-
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CAUTICN: Immerge only the bulb portion of the thericstat.

If the thermecstatl leads get wect or cny meisture ccllects
beneath the plastic insulater ccvering the centact rings,
renove the plastic insulator and dry tube and insulater
anc¢ leads thorcugihly before placing back in service,
Ctherwise, leakage between leads may cause neater relay
to remain rpen,

5« Unscrew the twe nuts irlding the thermcmeter
clamps (#2, Fig,l) and withdraw thermometer from the oven.

6, To unite the mercury cclumn and remove air
bubbles in the thermcmeter, use scme procedure as taat
used ~n the thermrstat.

7. Replace the taermcstat and the

crystal oven; turn cn the instrument and o
tenmperature and operaticn of the cven indi

-2—



INSTRUCTIONS

MODZL 100D
SECUNDARY FREQUENCY ST.NDARD

Specifiicaticns
Cutput Rating --
butput Fregquency Volts inte 5000 ohms load

10 cycles vner second 5 minimum
100 cycles per second 5 minimum
l;OOO cycles per second 5 minimum
10;000 cycles per second 5 minimum
100;000 cycles per second 5 minimum

Distortion --

49 gt all frequencies with 5000 ohms load.

0

Internal impedance - 2000 ohms lcad,

Quartz Cryvstal --

100 ke

Quartz Crystal Uven --

Heater voltage 6,3V
Uven temperature 65 C,

Power Supply Rating --
Veltage - 105 to 125 volts
Freguency - 50 to 60 cycles
Wattage - 145 watts

Uverall Dimensions --

Cabinet Model - 23-1/4" long x 12-1/4" high
x 14=7/16" deep
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Uverall Dimensions -- (continued)

Rack lodel - 19" long x 10=1/2" high
x 14-7/16" deep
Panel - 19" Iong x 10-1/2" high
Depth behind panel - 13-1/k"
Height --
Cabinet liodel - 45 prunds
Rack HModel - 35 pounds

Timing Pins -~

Interval Amplitude
100 micreoseconds -
1000 microseccnds 2 X 100 u sec amplituce
10,000 microseccnds 3 X 100 u sec amnlituce

“ube Comnlement --

Circuit Symbel RIA Type Functiecn

L 6BH6 Uscillator
V2a,b 6ALY Rectifier (Twin Dicde)
V3 6486 Frequency Divider
v 6486 Frequency Divider
V5a,b 6ALS Rectifier (Lwin Dicde)
6 6AS6 Frequency Divider
'V GAS6 Frequency Divider
V8 6BH6 Frequency Divider
V9 6AHS 100,000 cns Output. Cathrde
' follower
V10 SAH6 10,000 eps CGutput. Cathcde
fellewer
V1l 6AHS 1,000 cps tutput. Cathode
fellower
V12 6AHE 100 cps Lutput. Cathrdc
~ fellower
V13 6AH6 10 cps vutput. Cathrde follewer
V1 SRLGY Rectifier
V15 5L6G Veltage Regulater
V16 6LOG Voltage Regulatoer
V17 6406 Veoltage ‘egulator
V18 CA2 Voltage Regulator
V19 2AP1A Uscllloscope
V20 6BH6 Amplifier (V19 Ilerizontal
Plates)
Va2l 6BH6 Amplifier (V19 Vertical Plates)

=L
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Lperating Instructions

Inspection --

This instrument has been thorrughly tested and
inspected before being shipped and is ready frr use when
recelved

Alter the instrument is umpacked, the cover
should be removed (see llaintenance sections so that the
instrument may be carefully inspected for camage received
in transit. While the cover ls offy the tubes shruld be
checked to see that they are firmly soated in their scockets.
If any shipping damage is found, fecllew the »rocedure ocut-
lined in the "Claim for Damage in Shipment" page at the
back ~f this instructien berok,

Initial Installaticn --

ke svre that

Before installing the liodel 100D m
s 58 .

12
the tubes and relay are secure in thelr soclie!

The instrument shcould be situated so that there
is adequate ventilation. Lack of proper ventilation may
cause the ambicnt temperature in the instrument te rise
high enrugh sc that the oven thermostat will lose contrel.

Ubserve the "CAUTIUN" regarding the crystal oven,
in the front cf this brok, before turning on the power.

After the DOWeET is rn, several hours will elaps
befere the crystal oven temperacure becomes constant. “hp
instrument sixculd be run contlnuﬂway se that the temncra-
ture of the components reaches a steady state and constant
output frequencies will be maintvained, Centinuous opera-
tion of the instrument will also impreve the stability cf
the crystal.

Low capacity shielded wire sheculd be used to dis-
tribute the ~utput voltages tc the equipment under testis as
it will prevent the pick-up of extranecus vonltages. The
sihield braid on the wire is connected tothe "G" binding
posts of the instrument. Yo maintain a minimum cutput
voltage of ) volts, at eacihr frequency, a lcad of not less
than 5000 chms impedance may be connected acress the cut-
put terminals. The fellowing table gives the maximum
capacity that can be terlerated without exceeding tae abcve
conditicns.

Freguency Capacity for Capacitive de .C_Jl__ =
EQ_ I chms
100 ke 0003 mf
10 ke .003 mf
1 ke «03 of

100 cycles «3 mf
10 cycles 3 mf

-
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Initial Instzllaticn -- (continued)

Maximum capacity across cutnut terminals = Max.
Capacity (mf per foot) of wire length nf
shielded
wire

" The length of the splelded llne, carrying the
100 k¢ may be extended by connect ing a 100 kc tuned cir-
cuit across the line., This tuned circuit consists of a
induetance in parallel with a variable capaciter., Tune

the capacitor for maximum output.
Controls --

FREQ.ADJ.~ See section on "Standardizaticn with Wy for
the use of this ccontrol.

PRESS FCR =-AF - Pressing this cerntrecl leowers the frequency
of the 100 kc oscillater apnreximately cne cycle per
second.

CUTPUT WAVE -~ This switch provides a chrice ¢f sine or
rectangular wave shape in the output veltage at all fre-
quencies,

PUWER ON - This switch ceontrels all pewer supplied te the
instrument freom the pewer line,

connects the 225V aup‘ﬂy “from the 1000, 100, and 10 cycles
frequency dividers when it is in the "10 ke and 100

vnly" position. This also removes the 1000 and 10,000
microsecond pips.

ALL FREQUINCIES = 10 ke & 100 kc CNLY ~ This switch dis-

TIMING PIPS - Ihe three types of timing pips are available
simultancously at these binding nosts.

CUTPUT SELECTOR ~ This switch crnnects anycne nf the five
frequencies tc the "LUTPUT" blaglng pcsts on the control
panel, and the cscillescope input switcaes.

INTENSITY - This variable resister contrels the brightness
of the image on the cathode range tube screen.

FUCUS ~ The "PUCUS" ceontrol adjusts the focus of the ele
ron beam ~n the cathode ray tube screen.

HLRIZ, Gélﬂ - This variable resistor contrels the voltage

admitted te the amplifier feeding the hcrizental plates
of the cathede ray tube.

BEAM UN -~ In the "BZAM LN" pesition this toggle switch
applies voltage from the "INTENSITY" ceontrel, to the
cathede ray tube and ccusing the electiren beam to hit the

ck
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BEANM UN - (continued)

screen, The off pnesiticon applies to a higher voltage.
to the grid cutting off the beam.

VERT.GAIN - This variable resistor ceontrecls the voltage

admitted to the amnlifier feeding the vertical plates of

the cathede ray tube,

ICRIZ, INPUT - These binding pecsts are connected tarough

The WHCRIZ, SCUPE INPUT" switch, in the "Zxt," pesitien,

te the coscilloscrpe herizental amplifier,

VERT, INPUT - These binding posts are crnnecied throuzh

the "VERT, SCUPE INPUT" switch, in the "Ixt." pcsitien,
to the eoscillescope vertical amnlifier.,

HURIZ. SCUPE INPUT - EXT, INT. - This switch ccnnects the
horizontal amplifier of the PSC“llOSCﬂ\e te the " UTPUT
SELECTCR"™ switeh or to "ILRIZ. INPUTY binding prsts.

VERT. SCuPE INPUT ~ EXT. INT. ~ This switeh connects the
vertical amnlifier of the oscilloscose to the “"CULPUT
ZLECTURY switch or to the "VERT. INPUTH binding pcsts.

FUSE - The fuseh hlder, located on the back cf the chassis,
crntaﬂns 2 l,5 ampere cartridge fuse. The fuse may be
renlaced by unscrewing the fusehclder cap aond inserting a

new fuse,

Power Cable - The power cable consists of tiaree ccnducters.
Two of these cenducters carry »ower to the instrument
while the third ccnducter (green wire) is ccnnected to the
instrument chassis. The third wire »nrojects from the
cable near the »nlug end cf the cable and may be connected
to a greund when it is desirable to ave a grounded in-
strument chassis.

Lutput Bwnd;~g_fcatu The five sets of binding nrsts cn
the back of the chassis are the cutput terminals for the
five frequencies generated by the 1n"crument. The binding
posts marked "G" are conneCueg te the chassis,

tneration --

Ihe pesitions of the mndel 100D centrels for
typical measurements are as feollows

Standard Frecuency butnut (Lscillosceone UFF)

1, "GUTIPUT WAVE" contrcl set at the Y"SINZ" or
"RECT." position, depending cn the tyne of ocutput wave
desired,
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2. Connect the "LCUTPUT" binding pecsts en the
panel with the "CUTPUT SZLIECLWR" switch set at the fre-
quency desired or if several Trecue-cies are tr be used
simul tenecusly, connect te the binding »nrsts at the rear

al

of the instrument.
3. "BIAM CN" switch at the ~ff necsiticen.

cmparisicn of an Unknown Frecuency with

o — s o m—— - - - e g e — - — e -

1. "wUTPUT WAVE" contrnl set at the "SINEM
nositicen and "HURIZ. SCUPZ INPUT" at "INT."

2. Connect the scrurce of unknown frequency to
the "VERT, INIUT" binding posts and the "VIERT, SCUPL
INPUT" switch to the "EXT." pesiticn.

3. "BEAM UN" switch at the "CN" pesition.

Lk, Reotate the "IURIZ. CAIN" and "VERT. G.IN"
te their extreme crunter-clockwise pesitions.

5. Adjust the "INTENSITY" and "FuCUSY ccntrels
for the o»ntimum brightness end clarity of The spot on the
catande ray tube screen. Do nct allow the spet te remain
in.one pesiticon more than five minutes, otherwilse the
phesphor on the cathode ray Screen may be destiroyed. The
life of the cathede ray tube may be lengtiaened by keening
the "BEAM CI" switch in the "CLFF" position excent when
making measurements.

General Infermation

The Hewlett-Packard Lew Frequency Standard
i.odel 100D is an accurate and stable zecrndcry frequency
standard, It may be standardized with the Buresu of Stan-
dards transmissicons Irom WWV at intervcls teo maintain a
high order ef accuracy.

The lLiodel 100D ceonsists ~f a crystal-contrelled
cscillator operating at 100 ke which controls the stabi-
lity of all frequencies generstcd by the instrument. The
freguencilss of 1O ke, 1 k¢, 100 cps, and 10 cps, are pro-
duced by 1lO:1l cascaded frecuency dividers wiich are driven
by tihne 100 ke precisicn coscillater. Each divider cperates
its ewn isclating cuplifier so thet all sine anc rectan-
gular waves generated by the instrument are independently
available for external use. The cutnut vrltages may eolse
be applied te the self-containcd oscillnrscepe teo nermit
comnerisicrn with external unknown frecuencies by means ol
Lissajous figures.

=8
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General Informatirn (ceontinued)

The self-contained cscilloscrpe consists of
a 2" cathode ray tube with a herizental and a vertical
amplifier. The input of the cscillescene circuits are
arranged so that standard frecuencies frem the isclating
amplifiers may be supplied te the horizental amplifier
and either standard frecuencies cr external vrliages may
be applied te the vertical amplifier.

A regulated pewer supply delivers all neceSsary
veltages te the instrument and maintains a constant velt-
age which contributes tr the excellent stability of the
instrument.

100 ke tscillater Circuit -~

The 100 kc cscillator is a modified Pierce cir-
cuit. This circuit allews the frequency to be changed
+ 1 cps by changing the capacity acreoss the crystal. A
very low temperature coefficient crystal held at constant
temperature contrels the frequency teo within 2 parts per
million per week. This accuracy is attained when the

a
crystal is onerated cecnstantly and after a thirty day run
in peried,

Frecuency Divider Circuit -~

The frequency divider circuit is cempesed of
(see Fig, 2) tubes V2, V3 and asscciated commonents. “ube
V3 is the actual frequency divider, onerdating as a con-
trelled cne-shet multivibrater. The time constants of
the circuit are adjusted sc that the circuit is triggered
by every tenth cycles cf the oscillator.

Assuming for a mement that the oscillater is not
cperating, the coperaticn of the circuit can be described
as followsy 1B a guiescent state tube Y3 roerates in such
a manner that the plate is at a higher veltage than the
screen grid but draws n¢ current. This is explained by
the fact that the suppressor grid is sufriciently negative
with respect to the cathode te cut off the plate current.
Therefocre the screen grid acts a plate for the space
current. The eontrol grid is at cathicde potential and 1is
thus drawing heavy current. The caticrde of the dicde V2
is crnnected teo a higher de veltage than its »nlate so that
V2 1s an open circuit te pesitive veoltages and te small
negative vrnltages applied te its cathece. The negative
pertion of the oscillater is large encuga te pass tarough
dicde V2 and trigger a multivibrator zction in V3: The
negative veltage 1s pass-d frem thae nlate of V3 to the
contrel grid through Cl, The negative control grid redueces
the snece current, causing the screen veltage te rise and
the cathrde voltage to fall, This acticn reduces the
suppresscr bias with respect te the cathode sufficiently
that the current passes threugh the supnresser grid te the

-0~
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FIG. 1 BLOCK DIAGRAM OF MODEL 100D

*
100 K¢ | ~u | 10 k¢ JL |1 ke L 100 || 20en
Crystal {p 1 Divider Ly | Divider |y | Divider [y | Divider
Osce
3
2y g 5 ipt 1N
Isolating ksolating solating Isoclating Isolating
Amplifier mplifier lifier Amplifier Amplifien
~y N Ny o Ay
100 KC 10 KC L I8 R 100 10

|
— 10 cycles ___.]
|

%100 KC 0s8Ge_ _ %IHJQCH ANAF jancg'p. e A
Voltage at

input to | [
divider |
TN = i 2id
##10 KC Divider e ] 0
Output Voltage
at Screen Grid fe— 1 cycle -—_’:
|

+

FIG, 2 BASIC CIRCUIT OF

FREQUENCY DIVIDER

|
| Next Dlvider
—
From
100 KC
Oscillator

10 KC OQutput
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Frequency Divider Circuit -- (continued)

plate. The »nlate voltage therefcre drops rapidly, re-
inforecing the original negative veltage on the contirel
grid. Because the nlate vrltage on V3 is now low, the
plate of V2 is at a lower voltage than its cathode and no
negative trigger veltages can pass through dicde V2.

The circuit remains in this cenditien as the
negative charge on the contrel grid lealis off tihrcugh
resistor 32, As the grid voltage slowly rises, the space
current in the tube slowly increases, causing the plate
voltage to drop scmewhat more. At the same time the cath-
cde vrltage slowly rises, increasing the bias on the sup-
pressor grid., Finally, a critical print is reached where
the screen has meore attracticn for the space current than
the plate.

When this critical peint is reached, the second
pertion of the multivibrator zction occurs: the screen
veltage falls rapidly and plate current ceases. This
action Lransfers & positive veltage e the crntrol grid,
resulting in more space current and reinfcrcing the croep
in screen voltage. The cirecult then beccemeés qulescent
and is propared for the next negative pulse through diccde
V2A. The time constants in the circuilt are adjusted sc
that the total multivibrator actirn recuires slightly
more than nine cycles cf the cscillater frecuency, the cir-
cuit being again ready Ter triggering cn tine tenth cycle.
Thus & frecuency-dividing action nas cccurcd.

This divider circuit is highly stable and will
cperate for long periods of time without correction,

The sinuscidal output from the divider is cb-
tained frem a tuned circuit that is cennected Te the scree
grid of V3 threrugh & large isclating resistcr. This
sinuscidal wave is reclatively harmeonic~-free, having less
than 4% distertiecn.

The sinuscidal output from the 10 cycles divicder
is r~btained by means of a resistance capacity filter and
negative feedback rather than by an inductance canacitconce
filter as used in the higher frequency dividers. The rec-
tangular wave from the 10 cycles divider is apnlied tc
the grid of the tube V8,

The remaining divider circuits are connected in
cascade and are cdriven from the cathode circuit of V3. A
rectangular wave is present at the cathode and this weave,
after differentiation, triggers the fellowing divider,
The remaining divider circuits cperate in a manner similar
to the circuit of V3, the major difference boing that the
time constants are adjusted to accemeodate the lower re-
petition rates invelved.

-1l=



Siad 2¢ T

/00 F-¢-50

Each divider is connected te 1ts own isclating
amplifier, This amplifier isclates the divider frem
variable external lcads and provides a low impedance out-
put,

The rectangular wave cutput frem the plate of
the tube V8 is sent thrcugh the redistance capacitance
filter and negative feedback circuit te the grid, waere
the components of the rectangular wave, passed by the
filter, cre cancalled, The 10 cyeles &ine wave 1s re-
jected by the filter and is applied te the isclating amp-
lifier.

Timing pips are produced by crmbining the cut-
puts of all the dividers except the 10 cycles divider and
rectifying the resultant wave with a crystal rectifier.

Power Supply and Voltage Regulater Circuit --

The power supply censists of a transfermer to
supply the necessary veltages and a cenventional full-
wave rcctifier and filter system tco ceonvert alternating
current te diréet current,

Standardizaticn wwith WWV

The 100 kc ecscillater circuit of the lindel 100D
is set te 100 ke at the factory and it will maintain this
frequency within + ,001% (10 parts ner millicn) cn the
range of normal rcom temperatures. This degree of accu-
racy is sufficient for most purpeses, Feor a greater
degree of accurecy the 100 kc cscillater shculd be stan-
dardized with a primary fregquency standard at frecuency
intervals.

The most accessible primary frequency standard
is the standard frecuencies breadcast by thc Haticnal
Bureau of Standards Station WWV at Washingten, D.C. This
service may be utilized to check the lledel 100D by em-
ploying a shert wave racdio recelver and a frequency multi-
nlier,

Staticn VWV broadcests standard frequencies
twenty-four hrurs a day o~n the frllewing frequencies: 2.5,
5, 105 15, 20, .25, 30, and 39 megacycles, For ithe latest
infermation en using this service, a Bureau ol Standards
Circular "lethrds of Using Standerd I'requencies Broadcast
by Radic' may be nurchased from the Superintendent of
Deocuments, Covernment Printing Cffice, Veshington, D.C.

A detailed anncuncement of WWV broadcest services, LC886
will be »nrovided upen request frem the Natirnal Bureau
of Standards, Washingten 25, D.C.

) P
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C2 Cepaoitor: fixed; mica; 2700 muf;
300 vdow

C3, Capacitor: fixed; electro lytio;
4,5 10 mf; L50 vdow

Rl Resistor; fixed; ocomposition; 190
ohma § !10%1 1 watt

R2 Resistor: fixed; oampositim;
1470,000 ohms; $10%; 1 wett

R3 Bedstor: fixed; emposition;
15,000 ohms; :10%; 1 watt

Rj Reaistor : fixed; oomposition;
2D ,000 ohma; $10%; 1 watt

=l3e

RT7

R8

]

Tl

= LI-12 JH
RI E,
1500 , e
TO ANTENNA
Cl "y c2 OF RECEIVER
S000PMF, = 2700UUF
[ )
: I00KC
FROM 0 R2 (il_G. R4
INPUT §
MODEL 100C 470K 220K
OR 100D l
O— AN
R5 R6
39K 39K
R7 R8
5Y3 4000 10K 220V
TI _._T/=—\3
[6~—"2 c3 ca | cs
4 ‘l‘lopFIopF T IOYF
sy L
T H MULTIPLIER FOR USE WITH
' MODEL 100C, 100D
"5V
60 "U
Cl Capacitor: fixed; mioca; 5000 mmf; R5, Remistor : fixed; canpasitd mn;
300 vdow R6 39,000 cdimsj; 410%; 2 watta

Resis tor: fixed; wirewound; LOOO
ohma; 410%; 20 watts

Resi ator : fi xed; wir ewaund; 10,000
ohms; 410%; 20 watts

12 Morohmry ooil: W nding-3, turns
#2l, enamelled wire on 5/8" diam,
bacel ite form, winding 3/4™ long.

FPower Transfamer: pri, 115 ¥,
€60 qyoles; H.V. Sec, 5PV CT® 20 MA

Tuwes:
1 5Y3GT
L 6J6
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Standardization with WWV -- (continued)

A schematic wiring diagram fer a suiltable
multiplier is shown in the accrmpanying illustraticn,
This circult will give multinles nf 100 ke so that the
signal is cbtained cn all the WV transmissicon frequencies.
A wire from the antenna terminal of the shrrt wave re-
ceiver loosely crupled Ceil L1 provides a signel ©teo mix
with the signal Trem WV, This counling shculd be varied
until it is appreximately the same strength as WWV,

The adjustment of the 100 k¢ ecscillater in the
llcdel 100D is performed as follows:

1. Feed the 100 ke oscillater cutnut through
the multiplier te the radic receiver tuned te the highest
WV frequency providing the best signal. The highcr the
WV freccuency used, the greater the accuracy cbtcined in
calibrating the 100 ke cscillater, Headphones or loud-
Speaker may bc used te indicate the presence of a bcat be-
tween the 100 ke oseillator and VWV,

2, If a beat note is present the 100 ke cscill-
ator has drifted from its cerrect frequency, HNext deter-
mine whetiier the 100 ke oscillator has drifted tec a higher
or lower frequency by pressing the "PRESS FUR -4 FP" switeh.
If the 100 ke eoscillator hes drifted tr a higher frequency
than WWV then the "AF" control will lower the frequency
of the beat note. If the oscillator has drifted tc a
lower frequency, the "AF" contrel will change the beat
nete to a higher piteh, To return the Iicdel 100D c¢seilla-
tor o exactly MO0 keé it is necessary te ftune the "FAGEQ.
ADJ." capaciter in the lower left cerner of the front
panel, Turn'thls cortral in the dirsaoticn ftioat procduces
a decrease in piteh until the zerc beat peint is reached
and then an imncredsc in »itch as retaticn is continued.

A% the zero bealt point the 100 ke eselllabor will be stan-
dardized with IV,

J. Bhould it be Impossible o preach zere beat
with the "FIEQ. ADJ."™ confrol, then set the control teo
approximately one-half capacity, Next, rotate the screv-
driver adjustments C2 and Cht lccated on the chassis in the
rear of the crystal oven, together and in the same direc-
ticen until the zere beat peint is reached.

The accuracy of the 10 ke, 1 ke, 100 cycles, and
10 cycles outputs may be deternincd by crmnaring them with
the ncext higher frequency by mecans of the built-in cscillo-
scope.

o,
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Application

The Low Frequency Standard is applicable te
most frecuency measurements from very low audio fre-
cuencies up te about twenty megacycles, It may be used
as a scurce of crnstant frequency veltage te cperate
timing circuits and medulate radic frecuency generaters.

The Model 100D is meost useful for the calibra-
tien of audie, superscni€é and radir frequency generators,
Also as a ceompariscn device te determine the frecuency
stability of 21l kinds of radic equinnent.

Low frecuencies are meost conveniently measured
by means of Lissajous figures rcn an cscillescene, Iow-
ever, for very comnlex Lissajous figures it is desircble
to use a large-screen coscilloscone,

An external rscillater can be used teo advantage
to increase the ease of identificatien of the more crmplex
patterns, Fer exemple, when measuring "inconvenient!
frequencies such as 210 cps, the oscillater can be adjusted
to 200 cps against the 100 cps cutput of the standard,
resulting in a simple figure-eight pattern on the cscille-
scope. By then switching the standard te 10 c¢ps and ad-
justing the cscillator to the first frecuency above 200
¢ps that results in a sinuscidal pattern, a freguency of
210 cps can be accurately cbtained cn the oscillater.

The oscillater frequency is then cemnared with the un-
known frequency.

High freguency measurenents are »Hest made with
the aid of & suitcble receiver. The tronsition point
between low and high frequency measurements is determined
by the characteristics c¢f the equipment at hand, by tae
stability of unknown frequency, and by the complexity of
the ratic of the unknown frequency te the standard fre-
cuency. With mecdern cscilloscepes and stable frequencies
the trensiticn point is abeve cne megacycle. The rela-
tively pure sine wave output of the licdel 100D may have
te be distorted teo preduce harmonics for some of the nre-
ceeding applicatiens. This may be acconplished by in-
serting a germanium crystal in the output circuit of the
Model 100D or by using an amplifier which draws grid
current,

Lissajous figures are produced cn the screen of
cathode ray tube when an alterncting current veltege is
cerrected to betiy the herizontal and vertical deflecting
plates of the tube, VWhen a standard frequency veltage =
fed tc cne set of plates and a veoltage of unknown fre-
quency is connected to the other set, the resultant figurs
identifies the ratic between the standard and unkncwn
frequencies.

e
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TYPICAL LISSAJUUS FIGURE SHUWING PUINTS UF TANGENCY

1 2 |

T y Unknown
Frequency
1 (connected te vertical vlates
of oscilleosceope)

10 KC

(Connegted to heorizontal plates of cscille-

scope
Ne, of horigontal tangencies y Frequency _ Unknown
Ne, of vertical tangencies of Standard Frecuency
2 x 10 ke =20 ke
i

Service Notes -~

Pericdically the lNodel 100D sheuld have the
dust blewn from the chassis and the tubes sheould be
checked te see that they are fimly seated in their sockets.

The ferllowing i1s a listing of possible symptoms
and their remedies.

Symptom Remedy

Instrument incoperative 1. Check fer blown fuse or def-
Pilet lamns and tubes ective pcwer cord. Locate
de not 1light and clear shert circuit in

the nower circuits before
renlacing the fuse.

Low Cutput Veltage: 1. Check feor teoo low an imned-

(100 k¢ cutnut) ance lcad cr a shert circuit
across the 100 ke output
terminals.

2, Check V1 and V9 by replacing
with new tubes. Also tune
C5 for peak wveoltage.

3. Measure veltage from pin 8 of
V16 te chassis. Should be
+225V. If veltage is too low,
check power circuit for shert
eirenult,

=16~
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Symptom

Low uutput Voltage:
(100 ke output

normal)

Lack of Synchronism

-l

Remedy

1.

3e

Determine which frequencies
have sub-normal output and
check for teoo low an imned-
ance load frr a sicrt cir-
cuit acress the output
terminals.

Check the tubes and woltages
in the divider and isclating
amplifier of the highest
frequency with subnormal
output.

Adjust the preper divider ad-
justment for synchronism.
These adjustments are screw-
driver adjustments located
on the toap of the chassis
near the panel and are
labelled: 10 kc DIVIDER,

1 kc DIVIDER, 100~ DIVIDIR,
and 10ny DIVIDER.

Set the "QUTPUT WAVE" switch
to the "SINE" position and
the "CLUTPUT 3ZLIECTURM switch
te the 10 ke pesitien.

(The "“LUTPUT SELECTCR™
switch is so arranged that a
freguency ten times the in-
dicated frequency is con-
nected thru the "VERT. SCLPE
INPUT" switch, te the verti-
cal amnlifier of the oscillo-
scope, The wvertical ampli-
fier is not connected con the
100 k¢ pesiticon.

Set the ecscillescope contrel
as follows:

Control Positicn

"Beam ON" wont

"Horiz.Scope " Ty ™
Input®

"Vert.Scope "Int,
Input"

Adjust "INTZNSITY," "FOCUS",
"HCRIZ.GAIN", "VZRT.GAIN",
for best resulis.
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Symptom (continued)

Lack of Synchronism
(continued)

Crystal uven Not
Heating

Crystal Uven (ver-
heating

Remedy (continued)

3. Adjust R6 (10 kc DIVIDER)
so that a Lissajous figure
for a 10 te 1 ratic is ob-
tained.

%, Repeat the procedure of
step 3 anc change the "LUT-
PUT SELECTUR'"™ to the proper
freguency for 10 kc and 1 ke,
1 ke and 100 CYCLLES, 100
CYCLES and 10 CYCLES, Adjust
R14% (1 ke DIVIDER), R23
(L00wDIVIDER) and R32 (10w
DIVIDER) respectively.

1, While instrument 1s in op-
eraticn, remcve crystal oven
from its socket. If relay is
cperating correctly, the
crystal cven pilet lamp shculd
burn. Clean relay contacts
if relay is defective,

2. If relay is cocrrect follow
procedure of CAUTICH sect-
ion in the frecnt of this
book,

l. See CAUTILN secticn

Cover and Bettom Plate Removal --

The cever may be removed from the instrument
without taking the instrument cut of the wroden cabinez.
The instrument must be removed from the cabinet when it
is necessary to remcve the bottom plate,

Te remove the cover, unscrew the four screws
helding the cover to the back of the instrument. This
releases the cover so that it can be drawn cut cof the back

of the cabinet.

The bottom plate is remcved by unscrewing the
four screws, cne in each corner of the plates.

-18-
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Crystal Cven Disassembly =--

The following is the step-by-step procedure
necessary to disassemble the crystal cven to the point
that the heater and socket connections are exposed. ©See
Figure 1 for the parts numbers referred to in this pro-
cedure.

1. Remcve the four wing nuts (;#1), the cover,
and the insulating pad.

2. Remecve the four spade screws and ring on
top of the owven.

3., Remove the two nuts hclding the thermcometer
(#2) and then the thermemeter.

4. Disconnect the thermcstat wires at point if3.
5. Remove the twoe screws (#4) and the thermosta*
guard. Draw out the thermcstat.

6. Remove the four screws (3:6) at the bettom
edge of the oven and slide the clamp (;/7) off of the
heousing. The heousing will unwrap from arcund the bettom
casting.

7. Unwrap the insulation and the heat wires
and sccket are exposed,

~19-
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TABLE GF RUPLACTABLZ PARTS
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Citcult Description -hpe= Ufr, & Mfrs.
Ref. Stock No, Desighation
Rl Resistor: fixed, compesition, 2l-1M Allen-
1 megohm; + 10% 1W Bradley (AB)
GB 1051
R2 Resistor: fixed, comp051t10n, 2= 560K AB
560,000 Chms + 10% 1w CB 56k1
R3 Resister: rixed, ccmp051t10n, 24-10K AB
10,000 Cth + 10% 1W GB 1031
R4 Resistor: fixed, composition, 24-%700 AB
L4700 chms; + 10% 1w GB k721
R5 Resister: fixed, compecsitien, =33K AB
33,000 Chms i lOp 1w GB 3331
R6 Resistor: variablo, wirewound, 210-6 Clarostat
5,000 chmss linear taper lfr. Co,
Type 58
R7 Resistrr: fixed, compesiticn, 24-39K AB
39,000 chms + 109 1w GB 3931
R8 lesistor: fixed, compesition, 2L -L70K AB
h?O 000 oams b 3 104 1W ¢B L7441
R9 Resistor: fixed, compesiticn, 24=3300 AB
3300 ohms; + 107 1W GB 3321
R10 Resistor; fixed, compositicn, 25-22K AB
22,000 Oth + 10% 2w HE 2231
Rl r11 Resistor: fixed, compcsition, 2Lk-1.21 AB
N 1.2 megohms; + 10% 1W GB 1251
S| R12 Resistor: fixed, composition, olh.1,51 | 4B
§ 1.5 megohms: + 10% 1W GB 1551
Lh
R13 Resistor: fixed, compesiticn, 2L -39K AB
s 39,000 Ohms. T lOﬂ At GE 3931
? R14 Resistor: Variable, wirewecund, 210-8 Clarcstat
ki 5,000 chms; linear taper Type 58
Ql
</ R15 Resistor: fixed, compesiticn, 433K AB
w 33,000 Oth? + 10% 1w GB 3331
R16 Resisteor: fixed, compcsition, 24-4700 AB
L4700 ohms; T 10% 1W GB h4721
R17 Resister: fixed, compositicn, 2L -470K AB
L.70,000 ohm s X 10% IW GB L7hl
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Circuit Descripticn =hp=- Mfr, & lifrs,
Ref, Steck Ne, | Designaticon
R18 Resistor: fixed, compr51t1ﬂn, 24-3300 AB
3300 ohms; + 10% 1W GB 3321
R19 Resistor: fixed com0051t10n | 25-22K AB
22,000 Oth B lOp W HB 2231
R20 Resistor: fixed, compositicn, 24-90 AB
750,000 ohms + 59 IW GB 7545
FACTURY ADJUSTMHNT
H21 Resistor: fixed, composition, 2tal, 51 AB
Yo megohms. + 10% 1w GB 1551
R22 Resister: fixed, cempositicn, 2= 39K AB
39,000 Oth' + 105 1W GB 3931
R23 Resistor: variable, wirewcund, 210-8 Clarostat
5000 ohms; linear taper Tvpe 53
R24% Resistor: fixed, composition, 24-33K AB
33,000 ohms; + 10% 1W GB 3331
R29 Resistor: fixed, composition, 24=4700 AB
4700 onhms; + 10% 1w GB L4721
R26 Resistor: fixed, COHDOSlblOH 2L-L470K AB
470,000 ohns + 10% 1w B Lo41
R27 Resistor: fixed, comp051tlnn, 24-3300 AB
o 3300 ohms; + 10% 1W GB 3321
S R28 Resistor: fixed, ChmD051u10n 25-22K AB
N 22,000 ohms; + 109 2W HB 2231
? R29 Resistor: fixed, compositicn, 2111 AB
S 1 megﬁim =+ lOw 1w GB 1051
6l R30 Resister: fixed, compositien, 2t=1,511 AB
L 1.5 mevohms~ + 10% 1w GB 1551
)
[
o 331 Resistor: fixed, compesitien, 2L4=39K AB
o 39,000 ohms . lO/ 1w GB 3931
Q R32 Resistor: variable, wirewcund, 210~8 Clarostat
? 5000 chms; linear taper Type 58
N
R33 Resistor: fixed, compesition, 2L~33K AB
33,000 chms; + 10% 1w GB 3331
R34 Resisters fixed, composition, 2L4-4+700 AB
4700 ohms + 10% 1w GB 4721
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Circuit Descriptien -hp= Mir, & lLifrs,
Ref. Stock lle. [Designation |

R35 Resistor: fixed, compcsiticn, 24-L70K AB

470,000 onms + 10% 1W GB 4741
R36 Resisters fixed, ccmposition, 2L=3300 AB

3300 chmsy * 105 1W GB 3321
R37 Resistor: fixed, cnm0051L10n 25=22K AB

22,000 ohms + 10% 2w B 2231
R38 Resistor: fixed, ccmpesiticn, 2h-1,211 AB

P megohmsl + 109 1w GB 1251
R39 Resistor: fixed, compesition, 2L~ 550K AB

LJ6O 000 OnmS° & lOﬂ w B 5641
R40O Resistor: fiwed, COmp051u10n 2k-1,5M AB

= megohms + 10% GB 1551
R41 Resistor: fixed, compositicn, 2L-1u AB

1 megohm; + 105 1W GB 1051
RL4+2 Resistor: fixed, cempesiticn, 24-180K AB

180,000 ohmsg + 10,5 1W GB 1841
RhL3 Aesistor: fixed, compositicn, 24%-1500 4B

1500 chms; + 10% 1W GB 1521
Rtk Resistor: fixed, compositicn, 31-800K Wilker

800,000 chms; + 1% 1W Type CP-1
R4S Resistor: fixed, C“m)OSiulﬁn, 31-3.05M |ililkor

3.05megohm:- + 1% 1w Tyne CP-1
R46 Resister: fixed, 00np051u10n 31-3.28M | Wilkor

3.28 megehms: + 1% 1W Type CP~1
RL47 Resistor: fixed, compesitioen, 2L-220K AB

220,000 chms; lO 1w GB 2241
_48 Resistor: fixed, compesitiecn, 2L— 760K AB

560,000 CJAS + 10% 1W GD 5641
RL9 This circuit reference not

assigned
R50 Resistor: fixed, cempesiticn, oLl AB

1 megohm; + 107 1W GB 1051
R51 Resistor: fixed, compesiticn, 2L2330K AB

330,000 chms; + 10% 1W GB 3341

=22
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TABLE OF REPLACEABLE PARTS

Circuit Description ~hp=- Mfr. & Mfrs,
Ref, Stock Ne., |Designaticn_i
R52 Resistor: fixed, compositien, 2Lk-220 AB
220 chms; + lO 1w GB 2211
R53 Resistor: flxea, cempesition, 25-8200 AB
8200 ehms; + 10% 2W B 8221
RS54 Resistor: fixed, compesiticn, 23=10K AB
10,000 Cﬂms, + 100 1/2W EB 1031
R55 Resistor: fixed, cemposition, 24=330K AB
330,000 chms; + 10% 1W GB 3341
R56 Resistors fixed, composition, 2L=220 AB
220 chms; + lO 1w GB 2211
RS57 Resister: fixed, coerglulon, 258200 AB
8200 ohms: + 10% 2w HB 8221
R58 Nesister: fixed, composition, 24=10K AB
10,000 onma; + 10% 1W GB 1031
R59 Resistor; fixed, composition, 2L4-330K AB
330,000 ohms . 105 1w GB 3341
R60 Resistor: fixed, composition, 24220 AB
220 ohmey + lOp 1w GB 2211
R61 Resister:; fixed, composition, 25-8200 AB
8200 chms: + 107 2w I'B 8221
fef R62 Resistor: fixed, cempesition, 23-10K AB
b 10,000 Ohms C: lO 1/2W LB 1031
4 R63 Resistor: fixed, composition, 24-330K AB
U 330,000 mms, + 10% 1w GB 33k1
B
3| R6N Resistor: fixed, composition, 2k=220 AB
| 220 ohms; + 10ﬂ lW GB 2211
S| R65 Resister: llved compesitien, 25=-8200 AB
Iy 8200 chms; + 10,5 2W B 8221
N
N RG6 Resistor: fixed, compositicn 23=-10K AB
N 10,000 OhmsA a lOp 1/2W =B 1031
%}R67 Resistorsy fixed, COmanlthn 24-330K AB
330,000 ochms; + 10% 1W GB 3341
R68 Resister: fixed, ccmposition, 2k =220 AB
220 ohmsg + lO w GB 2211
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Cirecuit Description ~hp- Mfr, & lifrs.
lef, Stock No, [Designaticn

R69 Resistor: leea, crmpositicn, 25=-8200 AR

8200 chmsg + 10% 2w 3 8221
R70 Resistor: fixed, composition, 23-10K AB

10,000 ohms: + 103 1/2W SB 1031
R71 Resistor: fixed, composition, 2k-33 AB

33 ohms; + 10% 1W GB 3301
®72 Resister: fixed, ccmpesiticn, 2L~10K AB

10,000 chms; + 10% 1W GB 1031
R73 Resistor: 1Jed, cnﬂ)oultlon, 2Lk=33 4B
R74 Resistor: fixed, c@mnr51+1on 23-1000 AB

1000 chms; + 107 1/2v EB 1021
RE Resistor: fixed, ccmposition, 23=1000 AB

1000 ~hms; + 10% 1/2W JB 1021
R76 Resistor: flxeu,crm“n51u1ﬂn 23-1000 iB

1000 chmss + 10% 1/2W =B 1021
R77 Resistor: fixed, compositien, 2= 550K AB

560,000 quS + 105 1W GB 55641
R78 Resister: fixed, compositicn, 2L 10K AB

10,000 Ohmsf + 109 1w GB 1031
R79 Resistor: fixed, compcsition, 24 270K LB

270,000 ohms; + 10% 1u GB 2741
R80 Resister: fixed, compositien, 2h=23K AB

JJ,OOO OﬂIﬂS“ + 105 1w GB 3331
R81 Resistor: variable, crmpesiticn, 210-11 Centralab

25,000 chms; linear taper BAI1-010-1920
RB2 Resistor: fixed, crmpositicn, 2L-L7K AB

L.7,000 chms; *+ lO 1 GB 4731
R33 Resister: fixed, cemposition, 24-100K AB

100,000 chms; + lON 1w GB 1041
R84 Resistor: fixed, compesition, 2k~100K AB

100,000 ohms; + 10% 1W GB 1041
R85 Resistor: fixed, compositicn, 24-220K AB

220,000 ochms; + 10% 1W GB 2241

=2he
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Circuit Descripticn -hp=- Lifr, & Lflrs.
el oteek Ne, | Degignation |
R86 Resister: variable, ccmpositiecn 210-8 Centralab
e & £ ? £
50,000 chms; linear taper 33-010-175
R87 Resister: fixed, ermposition, 24-100% AB
100,000 chms; + 105 1W GB 1031
R88 Resister: variable, compesitien, 210-18 Centralab
50,000 chms; linear taper 33-010-176
R89 Resister: variable, crmposition, 210=20 Centralab
500,000 chms; linear taper 33-010=255
R90 lesistor: fixed, compesitien, 2ln2,211 AB
2.2 megchms; + 105 1W GB 2251
R91 Resistor: wvariable ﬁmwﬁsition 210-20 Centreleb
3 9 ; ’ )
500,000 chms; linear taper 33-010~-255
R92 Resister: fixed, crmhesitien, 242, 21. AB
i megohms; + 107 1W GB 2251
393 RAcsistor: fixed, compcsiticn, 2L 56K AB
56,000 Ohms + 10% 1w CB 50631
ROY nesistor: fized, compositicn, 24-100K AB
100,000 ohms; * 10, 1W GB 10kl
R95 Resistor: fixed, crmpositicn, 2L~ 560 AB
560 ohms; + 100 1W CB 5511
R96 Resistor: wvariable, ccmpesition, 210-20 Centralab
i 500,000 chms; linear taper 33=010=2755
NE Resister: fixed, CPMWCQILIOQ, 2k- AB
N 560 chms: + 10% GB 5611
b
SkE SSiSbhfn fixed, compesiticn, 2= 56K AB
) ,000 ohms: + 109 1V GB 5631
.
3
% Resistor: fixed, compositicn, 2L-100K AB
S 100,000 ~lms; + 10,; 1W GB 1041
N N : ; Ay
~| Reslstor; rlable, ecempesitien, 210-20 Centralab
500,000 chms; linear taper A3-010-255
> ,
AP Qesister: fixed, crmposition, bl 7K AB
3 47,000 chms: + 10;. 1W GD 731
Resister: fixed, composition, 24-4700 AB
4700 ohmss + 105 1W GB 721
-5,
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TABLE (F RLPLACLABLE PARTS
Circuit Descrinticn ~1p=- Lfr. & Mfrs.
Ref. Strck lic, | Designation
R103 Resigster: fixed, crmpcsiticn, 23-22K AB
22,000 chms: + 10,5 1/2W wB 2231
R104 Resistor: fixed, crmpeosition, 23=-56K AB
56,000 chms + 10,5 1/2W EB 5631
R105 Resistor: fixed, cemposition, 23-56K AB
56,000 chms: + 104 1/2W B 5631
R106 JQSIQLPL fixed, C”HDOSlulOD 23=55I AB
R107 ReSiSbeo fired, ccmpesiticn, ) R ARy i :
7 000 chms: + lO,w 1w ¢B L7331
R108 Resistor: fimed, compesiticn, 2l -10K AB
10,000 chms; + 109 1W GB 1031
Cl Capaciter: variable, air, 25 mmf 12-9 Tewlett-
Paclzard
c2 Capaciter: variable, air, 100 mmf 12-17 Sarkes-Yar-
ziat
J-103 #2lerm
C3 Capaciter: fixed, mica, 1ha1h Ilicamcld
5000 mmf; * 109 3OO vdew Radio Crrh.
Type W
cl Capacitor: veriable, air, 12-17 Sarkes=
100 mmf Yarzion
J-103 ;2Term
R
8(CH Capaciter: variable, air, 12-11 Sarkes-
N 100 mmf rarzian
3 A-103L ;2Ter
i cé Canaciter: fixzed, mica, 400 imf; 14=400 Micamr1ld
" * lOp 500 vdew Type XU
3|c7 Capacitor: fixed, paper, Ol mf; 16-k1 Srlar lfg.
i +205 600 vdcw ST=5«0
P [} Capacitcr: fixed, mica, 20 mmf; 14-20 Micomeld
: + 107 500 vaow Type LK1
~N
Cc9 Canacitor. fixed, mica, 100 mmf; 14%-100 i.icamecld
4+ 105 500 vdew Tyne X1
C10 Capaciter: fixed, mica, 2000 mmf; | 14-13 Ilicemr1lad
+ 105 500 vacw Yype V




assigned
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TABLD F RUPLACZABLT PART
Circuit Descriptien -1 My, & Efrs,
Ref. otcek e, | Desisnaticn
Cll Thls cirenlt reference not
assigned
Cl2 Part of Tuned Circuit Assenbly
c13 Capacitor: fixed, mica, 500 mmf; 14500 Iiicamrld
+ 10% 500 vacw Tyne XM
C14 Capacitor: fixed, mica, 10 mmf; 14-10 tiicamrld
+ 10/ 500 vdew Tvpe DI
C15 Capacitor: fixed, mica, 1000 mmf; | =11 iicancld
+ 10% 500 vdew Yype W
C16 Capacitor: fixed, mica, 5000 mmf; | Ih-1k liicameld
+ 105 300 vdew Type W
217 Part of Tuned Circuit Assembly
€18 Capacitor: fixed, mica, 1000 mmf; | 1k=11 Micamc1d
+ 105 500 vdcw Type W
C19 Capaciter: fixed, mica, 10 mmf; 14-10 liicameld
+ 105 500 vaew Type G
€20 Capaciter: fixed, mica, .01 mf; 123 Iiicanrld
+ 10 300 vdcw Type W
cel Capacitor: fixed, mica, ,01 mf; 14=-23 Iiicame 1d
+ 10% 300 vdew Type W
Jo| C22 Part of Tuned Circuit Assembly
x C23 Capaciter: fixed, paper, .0l maf; 16-11 Aerovex
J -10% +30% Tyne 684
f cak Capaciters fixed, mica, 10 mmf; 14+-10 llicamrld
é 500 vdew Tyne XU
Cc25 Ca3a01u0r“ fixed, paper, .1 mf; 16-1 Aercvex
N -10/5 +205% oOO vdew Type 684
3 c26 Capacitor: fixed, paper, o5 mf; 16-37 Sorague
b 200 vdew Llect. Cc,
o 68P25
ca7 Capacitor: flfeo, naper, 1 mf; 17-12 Gen.ulect,.Co
B + 105 600 vdew 23FL67G103
c28 This circuit reference not




TABIC (F REPLACCABLL PARTS

Circuit Description =p= Mfr, & Lifes.
- g Stock Ne, |Designatiocn |
€29 Capacitor: fixed, paper, .25 nf 16-36 Sprague
200 vdew 68P
€30 Capaciter: fixed, mica, .OL mf; 15-41 Aercovox
+ 15 300 vdew Type 1464X
Cc31 Capacitor: fixed, mica, .Ol mf; 1541 Aerovox
+ 19 300 vdew Type 164X
€32 Capaciter: fixed, mica, ,Ol mfj 15-41 Aercvex
+ 1% 300 vdew Type 1hk6LX
€33 Capaciteor: fixed, naper, .1 mf; 16-1 Aerovex
-10% +20% 600 vdcw Type 68k
C3% abe Capaciter: fixed, electrrlytic, 18=42 PRl Mallecry
20 mf; Y50 vdew : FPQ-hhil-
C35 This circuit reference not
assigned
C36 Capaciter: fixed, mica, 500 mmf; 1L%-500 licamcld
+ 10% 500 vdew Type uXM
C37 Capaeiter: fixed, paper, .0l mf; 16-11 Aercvex
-10,; +30% 600 vdcw Type 68L
C38 Capacitor: fixed, paner, .Ol mf; 16-11 Aerovex
) 10/ +30% 600 vdew Type 684
3
\|C39 Capacitors fixed, paper, 1 mf; 16-1 Lerovox
N -10% +20% 600 vdow Type 68
N
JICk0 Capaciter: fixed, paper, .0l mf; 16-11 Aerovox
“ -10% +305% 600 vdew ' Type 68
| ch1 Capaciter: fixed, paper, 1 nf; 17-12 Gen.alect.Co
“ + 10,5 600 vdew 23Fk67G103 |
N l
& |Ch2 Capacitor: fixed, paper, .01 mf; 16-11 Aercvox
0y -107 +30: 600 vdew Type 684 !
2 = e ’
$tch3 Capaciter: fixed, electrclytic, 16-20 PR Hallory |
20 mf: 450 vdew FPS-1lt |
|
Cllt Capaciter: fixed, elecirclytic, 18-40 PR liallery |
40 mf; 450 vdew FPS-1kk {
Ck5 Capaciter: flxed, paper, L nfj 17-10 Cernell- :
t 10, 600 vdcw Dubiliexr !
TLA-50%0 ;
-28- |
20 |
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TABLE CF R2PLACTABLT PARTS
Circuit Description ~np=- Mfr. & Mirs.
Ref, Stock lic, | Designaticn
Cch6 Capaciter: fixed, paper, 4 mf; 17-10 Cernell-
+ 105 600 vdcw Dubilier
TLA-G0N0
ck7 Capacitor: fixed, paper, U4 mf; 17-10 Cornell-
+ 105 600 vaew Dubilier
TLA~5040
CL8 Capacitor: fixed, paper, 1 nf; 17-12 Gen.,Tlect.CO
+ 104 600 vaew 23FL67G103
Ck9 Capacitor: fixed, paper, .05 nf; 16-15 Aercvex
+ 10) 600 vdcw P68S
C50 This circult reference not
ascigned
C51 Capaciter: fix paper, 1 mf; 16— Aerovex
-10% +20% 600 vdew Tyne 684
c52 Capaciter: fixed, paper, 1 mf; 16-1 Aerovex
=10 +205 600 vacw Type 68k
C53 Capacitor: fixed, paper, 1 mf; 16-1 Aerovex
-105 +20;3 500 vdew Type 684
Cok Canaciter: fixed, paper, 1 mf; 15-1 Aerovex
: =105 +20% 600 vdew Type 684
w
wle5s Capacitor: leed, electrelytic, 18~10 PR llallery
N 10 mf; + 505 450 vdew WB-72
y|C56 Capaciter: fized, electrelytic, 18-10 PR llallory
X 10 mi; + 50% LL50 vdew WB=72
%(357 Capaciter: fixed, paper, .25 mf; 16=k2 Sprague Llec
600 vdew 58P37 '
AY
%|C58 Capacitors fixed, paper, .25 mf; 16-42 Sprague Eleci
N 600 vdcw F68P37 ;
o i
Ylc59 Capaciter: variable, ceranic, 13-20 Erie .lesist.!
N 7=20 mnmf. Cr., TS2A :
NC60 Capaciter: variable, 14 - 7 mmf 13-7 Erie Resict. |
Co, TS24-1TP.
§
Binding Pest: 312=-3 newletit~-

N1

Packard




TABLE OF REPLACEABLE PARTS

Cigcgit Deseripticn -11p= Ufre & lifrs,
oel, stock Ilo, | Deserintion
CR1 Rectifier: 212=57 Bradley Lab.
4JUL98TY
Crystal Cven: (less crvstal) 1-694 Ilevilett-
Packard
Replaceable Parts in Crystal uven:
Crystal, Quartz: 100 kc L1-13 Jas.Xnight
18-55
thermometer: contact 41-5 Precicicn
Inst. Cr
Lo
Thermometer: 41-6 Jensen Inst.
Ce. 5. H,
Fl Fuse: 1,5 amp; 3AG Tyne 211~15 Bussman [fg.
iDL1.6
Musehclders 312-6 Livielfuse
342001
Il Lamp: 2d1-47 G2 Sunnly
’117
7
Knobs: 1-1/8" diam. 37«9 Tewlett-
Packard
R Kneb: 1-1/2" diam. 37-11 Tewlett-
Q l"\r C.u.c,.Ld
N
N Pewer Cable: 81256 Hewlett-
R Paclkard
> ) - -
| T1 Pewer Transfermer: 91043 Tewleti-
Packard
Q s e . £ . .- y
| T2 Power Transfermer: {ilament S10-16 TTewlett-
N Packard
N . s " )
1 11 Godl, R.JF 8555 mh 48 -3 Maguire Ind.
19- L. £57
Q
> m i .2 . -~ <= Je-a
S| L2,L3, Tuned Circuit Assembly: 911-22 ewlett
Ly b Packard
Cl? co2
L5 Reactor: SH@ .125 ma; 240 chms 911-12 Zewlett-

~30=

Pacltard




TABLE (F ROPLACTZABLT PART

Circuit Descripticn ~np- Mfr. & kfrs.
nef, stoek Neo, | Designacion
REL =1 |Relay: SP3T ncrmally clesed Lo.6 Sigma Inst.
Ce. Uype
L1207 -
10,000-5
S1 Teggle Switchs SPST 310-11 Arrew-ilart
& egeman
20904177
52 Retary Switch: 310-73 - levlett-
Paclard
S3 Toggle Switch: SPDT 310-12 Arrow-~art
& Tegenan
21350
Sk Teggle Switch: SPDT 310-12 Lrrow-Tart
& egeman
21350
S5 Toggle Switch: SPDT 310-12 Arrow-llart
& egeman
21350
S6 Rotary Switch: 310-39 Hewlett-
Packard
S7 Toggle Switch: 310-~11 Arrow-Hart
& egeman
2099L-107
¥ 88 Pushbutten Switeh: 310-75 Arrow-Fart
@ & Tlegeman
13910
\d 3391%
v Tube: Type GBI 212-6B16
7| V24,V2B | ‘Tube: Type GALS 212-54AL5
N , ; -
W 3 Tube: Type HASE 212-6486 | Vestern
N, Electric Cc
1 Y
RRL: Tube: Type GASH 212-6A56 | Western
N Zlectric Cr
N V5A,U5B | Tube: Type GALS 212-5ALS
Vo Tube: “ype GAS6 212-JAS6 | Vlestern
Zlectric Co
-31-
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TABLL CF 2TPLACEABLED PART
Circuit Description ~nhp=- lifr, & lfrs.
Ref, I Scock Ne, |Designatlcon
\'w Tube: Type 6ASH 212-5AS6 |Vestern
~.lectric Cr
V8 Tube: Type 63HO 212-5BH6
Vo Tube: Tyne GAH6 212-6A16
V10 Tube: Type 6AH6 212-5AH6
V1l Tube: Type OGAH6 212=5A116
vi2 ‘‘ube: Type GAH6 212 -54764
V13 Tube: Type OGALL 212-6AH6
V1k Tube: Type SRMCGY 212-534GY
V1o Tubes Type 6LOG 212.6L5G
V16 Tube: Type 6L6G 212-5L5G
V17 Tube: Type 6AQ6 212~54Q6
V18 Tube: Tyne UA2 212-UA2
V19 Tube: Type 2AF1A 212=24AP1A
V20 ubes Lype 6BHE6 212~ 5BH6
val Tube: Type 6BIDH 2125
NCTS: Any Ttube with RIA standard
characteristics may be used
zoept &8 listed for V3,
V4, V5, and V7.
Yl Crystal rectifier: 1N34 212-3% iz%ﬁania
.

b e




LIST OF MANUFACTURERS CODE LETTERS

Code Letter

FOR REPLACEABLE PARTS TABLE

Manufacturer

HOZZPRS“-ZOTMmEOQW»

NKME<aSUEoE

NS“SOIQHEBoOW
N mmﬂmuowi

Aerovox Corp.
Allen-Bradley Co.

Amperite Co.

Arrow, Hart and Hegeman
Bussman Manufacturing Co.
Carborundum Co,

Centralab

Cinch Manufacturing Co.
Clarostat Manufacturing Co.
Cornell Dubilier Electric Co.
Electrical Reactance Co.
Erie Resistor Corp.

Federal Telephone and Radio Corp.
General Electric Co.
General Electric Supply Corp.
Girard-Hopkins
Hewlett-Packard

Industrial Products Co.
International Resistance Co.
Lectrohm, Inc.

Littelfuse, Inec.

Maguire Industries, Inc.
Micamold Radio Corp.

Oak Mig. Co.

P.R. Mallory Co., Inc.

Radio Corp. of America
Sangamo Electric Co.

Sarkes Tarzian

Signal Indicator Co.

Sprague Electric Co.
Stackpole Carbon Co.
Sylvania Electric Products, Inc.
Western Electric Co.

Wilkor Products, Inc.
Amphenol

Dial Light Co. of America
Leecraft Manufacturing Co.

Any tube having RMA standard characteristics



CLAIM FOR DAMAGE IN SHIPMENT

The instrument should be tested as soon as it is received. If it fails to
operate properly, or is damaged in any way, a claim should be filed with the
carrier. A full report of the damage should be obtained by the claim agent,
and this report should be forwarded to us. We will then advise you of the
disposition to be made of the equipment and arrange for repair or replace-
ment. Include model number, type number and serial number when referring
to this instrument for any reason.

WARRANTY

Hewlett-Packard Company warrants each instrument manu-
factured by them to be free from defects in material and work-
manship. OQur liability under this warranty is limited to servicing
or adjusting any instrument returned to the factory for that
purpose and to replace any defective parts thereof (except tubes,
fuses and batteries). This warranty is effective for one year after
delivery to the original purchaser when the instrument is re-
turned, transportation charges prepaid by the original pur-
chaser, and which upon our examination is disclosed to our satis-
faction to be defective. If the fault has been caused by misuse or
abnormal conditions of operation, repairs will be billed at cost.
In this case, an estimate will be submitted before the work is
started.

If any fault develops, the following steps should be taken:

1. Notify us, giving full details of the difficulty, and include
the model number, type number and serial number. On receipt of
this information, we will give you service instructions or ship-
ping data.

2. On receipt of shipping instructions, forward the instru-
ment prepaid, and repairs will be made at the factory. If re-
quested, an estimate of the charges will be made before the work
begins provided the instrument is not covered by the warranty.

SHIPPING

All shipments of Hewlett-Packard instruments should be
made via Railway Express. The instruments should be packed
in a wooden box and surrounded by two to three inches of excel-
sior or similar shock-absorbing material.

DO NOT HESITATE TO CALL ON US

HEWLETT-PACKARD COMPANY
.L” agornfﬂry Qﬁurrumenu /h- G};ura’ amir 1_% ccuracy

295 PAGE MILL ROAD FALO ALTO, CALIF
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