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SPECIFICATIONS

Unwonted hormonics of the input freguency are ot Teost 100 db
below the desired output frequency.

Less than +1 x 107 residuc| noise.

The inpyt signal con deift +15 ppm before the locked oscillator
goes out of control,

Decade Approx Bondwidth in cps
at Input Frequency
100 ke - 1 Me 50
1 Mc - 10 Mc 500
10 Mc - 100 Mc 5000

: L Eine swoverfrom. stondard-frequenc : s,
Can c:lso be driven at input frequencies of 1, 2.5, and 5 M,c
ReauiredsinputsopproxSivehs. Will run. free; wafh no input sige
nal, but absolute frequenéy will be in error by severol pem
unless standardized. '

Four channels; one each of 1 Mc and 10 Mc, and two of 100 Mc.
Sine wave, 50 ohms. 120 into 50 chis:

Type 874 Cooxial Connectors; adaptors are available to fit all
commonly used connector types.

105-125 (or 210-250) volts, 50-60 cps, 110 watts. Power input
receptaclie accepts either Z-wire (Type CAP-35) or 3-wire(Type
CAP-22, furnished) power cord.

Relay-rack panel, 19 by 12-1/4 in., (485 by 330 mm), over-all
depth 11-1/2 in. {295 min).
25 1b. (11.5 kq).

ing electronics devices, eleciron tube. cm;un‘s, parfs of sy o
devices and circuits, and elements for use in Such dewces Gné" ;

circuits,
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112-
FREQUENCY

MULTIPLIER

(1, 10,

100 Mc)

Section 1
INTRODUCTION

1.1 PURPOSE, The Type1ll12-A Standard Frequency
Multiplier (Figure A) is a narrow-band system de-
signed to multiply the frequency of ahighly accurate
100 - kc frequency standard in decade steps of 10,
100, and 1000, Alternatively,if a standard frequency
signal is available at a frequency of 1.0, 2.5, or 5.0
Mc, this signal may be used to control the multiplier
chain as described in paragraph 3.1. Outputs are
available at 1, 10, and 100 Mc at 50-ohm impedance,

and are adjustable in level by individual panel con-
trols, If theinputsignal is 1, 2.5,0r 5 Mc, thenout-
put signals are available only at 10 and lDO Mc. The
oufput power is=Zf ww:or more., A companion in-
strument, the Type 1112-B Standard Frequency Mul-
tiplier, 100 Mc to 1000 Mc, is designed to multiply
the 100-Mc output of the Type 1112-A Standard Fre-
guency Multiplier by 10, producing a highly accu-
rate 1000-Mc output, The ouiputs of both instru-
ments may be applied toa diode mounted ina wave-
guide system to provide higher multiples above 1000
Mc. Both instruments are equipped with built~in
power supplies,

The Type 1112-A Standard Frequency Mulii-
plier is generally used either (1) fo provide cali-
brated, stable frequencies in the vbf and uhf ranges
or {2) toprovide a means for testing and calibrating

standard frequency oscillators. When the frequency
multipiier is used to produce standard freguencies
for measurement purposes, the residual fm neise
added to the fin noise already present in the signal
from the driving oscillator is usually less than %1
x 1079 deviation. When the multiplier is used in
comparing stable oacillators for stability measure~
ments, it will directly follow fm on the input signal
up tomoduating frequencies of 50 cpson the 100-ke
input, or 300 cps on the 1-, 2.5-, or >-Mc input, if
the phase deviation is less than #1 radian. ¥ the
phase deviation is very much less than 1 radian,
the muitiplier will follow somewhat higher modulat-
ing frequencies. When used to provide clean signals
at uhf {e.g., when used withthe Type 1112-B Standaxd
Freguency Multiplier), it maybe desirable to "clean
up” the driving signal by making use of the narrow-
band filtering properties of phase-locked oscitlators.

This can easily be accomplished by the procedures
set forth in paragraph 4 3.

S

1.2 DESCRIP’}.'ION

1.2.1 CQI‘%NECTORS The foﬁomng connectors are
on the front panel of the Type 1112 A Standard Fre-
quency Mumpher'

Name

Tvpe

 Function

OUTFUT - 1 Mc
OUTPUT - 10 Mo
QUTPUT - 100 Mc

Type 874 Connector " |
: -;’I’ype 874 Comnector |
Type 8§74 Connector

BEF ocutput connection

R¥ output connection

RF output connection
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The following connectors are at the rear of the Type 1112-4

Standard Freguency Multiptier:

Name Type Function
INPUT - 100 ke Type 874 Connecior Input to instrument from
{alternative 1, 160-kc highly accurate
2.3, or 3 Mc standaxrd {or 1~, 2.5, or
refer to para- 5-Mc standard)
graph 3.1)
106 Mc OUT Type 874 Connector Qutput fo connect to input
of Type 1112-B Standard
Freguency Multiplier
POWER Power~cord plug Power input connection

1.2.2 CONTROLS, The féﬂﬂwing controls are on the panel

of the Type 1112- A Standard Frequency Multiplier:

Name

. Type

Function

POWER
INCREASE OUTPUT ~ 1 Mc
INCREASE OUTPUT - 10 Mc

INCREASE QUTPUT - 100 Mc

L Two-phsition
- togglegwitch
Rotary conirol

Rotary control

Rotary control

Energizes power supply

Regulates output at 1-Mc
terminal

Regulates output at 10-Mc
terminal

Regulates output at 100-Mc
terminal

On the vear of the Multiplier chassisare many
screw-driver adjustments, jacks, switches, fuses,
etc, whose locations are shownin Figure E. Adjust-
Brents:are.coler-codedsred;yellow, or preen todns-
‘dicate’theirsrelative. impoftance.. . Controls coded
red are critical and cannot be adjusted without af-
fecting accuracy or calibration. Those coded yel-
low are somewhat lese critical, but deserve caution.
Green-coded adjustments may be varied when the

occasion warrants.

1.2,3 METERS, Three meters are mounted in a
TOW across the upper part of the panel of the Type
1112~A Standard Frequency Multiplier. These me-
ters indicate the approximate dc voltage developed
in bne-half of the output load resistor of the hal-
anced phase detectors at 1 and 10 Mc, and the full
output of the 100-Mc phase detector, The normal
indications are as follows: {a) With only the crys-
tal oscillator or frequency-multiplier stage of the
1-or 10-Mc channels operating, the meter should
indicate - 30 microamperes, equivalent to 3 volts,
{b} Withbothcrystaloscillator and multiplier stages

in operation in either the 1- or 10-Mc channel, ‘the

meter should indicate approximately 30 VI =42
microamperes when the crystal is operating near
the center of its normal lock range., When the wun
ing of the crystal oscillators is changed, the meter:
indications normally will vary from very neazlyzero
to 60 microamperes, Note that the midrange setting
is at a phage difference of approximately 907, {of Fhe
phase detector in the 100-Mc stage is an unbalanted
phase detector. The meter reading is proportiopal
to the dc output voltage, and will normally be about
30 micrecamperes with switch 8300 set in sither
the two TEST positions or in the USE positdon. {Re-
fer to paragraph 2,1.) S

A meter is mounted on the rear of the shﬁsﬁ%ﬁ;__-.f :
along with cord and plug to connect to the phaser

detector circuit during adjustment procedure.

1.2.4 FUBES. Line fuses accessible from the
are 1.2-ampere "slow blow” fuses for 115<voitl
voltage, and 0,6-ampere "slow blow" fuses for 230
volt line voltage, R
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Section 2

PRINCIPLES OF OPERATION

2.1 GENERAL. The Type 1112-A Standard Frequen-
cy Multiplier is a very narrow-band, high-Q multi-
plier. The standard-frequencyinput drives a selec-
tive amplfier and harmonic amplifier, givingan out-
put reference frequency of 10 times the 100-kc in-~
put frequency in the 1-Mc channel. The frequency
of a 1-Mc quartz crystal oscillator having a react-
ance-tube freguency control is compared with the
reference 1 Mc in a phase detector, The output of
the phase detector is a dc voltage whose magnitude
depends on the phase difference of the two applied
voltages. - This output voltage is approximately zero
at a phase difference of 90° when the voltage across
each half of the output load resistor of the phasede-
tector is about 4.2 volts {42 microamperes on the
meter). The meter deflection may be between (and
60 microamperes as the relative phase difference
swings +90°, Normalalignment gives operationnear
90° phase difference, thus producing the best sup-
pression of amplitude modulation in the phase de-
tector.

The dc voltage output of the phase detector is
applied to the control grid of the reactance tube in
the correct sign to lock the crystal osmllatox in
fixed phase. “Fhesm TCeTtE =

i ...ﬁltage, Smce none. of the
lower multiples of the 100-kc stapdard frequency
appears in the control circuits, the crystal oscil-
lator output is entirely free from unwanted lower-
irequency compeonents.

The f-m response of the crystal oscillator to
hum and noise components drops off rapidly as the
frequency of such components increases from low
audio frequencies. The a-m noise from the crystal
pscillator has been kept to a low value,

The crystal oscillator output is amplified in
a muned pentode amplifier with a 30-ohm output cir-
cuit terminating at g panel connector, The gain of
the amplifier is adjustable by means of the panel
INCREASE QUTPUT control.

Multiplication to 10 Mc is accomplished in a
manner gimilar tothat used forthe 1-Mcmultiplier,
but at 10 times the {requencies,

The..e;aeraum ﬂf the. 19@-Mc channei Fgugimir-

ard{bytwo: omput ampimers-- ;
put .amplifier supplies.the signal r,o the panel con-
nector-and the other provides a signal at a connec-
tor on the rear of the instrument for driving the
Type 1112-B Standard Frequency Multiplier, 100 Mc
to 1000 Mc,

As.areswitofthe use of the.unbalanced:phase.

detectorith rex. indication=may -differ. slightly
trom:that foi the other channels.. The normal de-
flection of the meter with either crystal oscillator
or multiplier stage energized is approximately 30
microamperes (3 volts), When both oscillator and
multiplier stage are energized simultaneously, the
reading will again be near 30 microamperes. This
gives operation in the regionnear 120° phasediffer-
ence.

Section 3

NSTALLATEON

3.1 MOUNTING. Itis desirable to mount the Type
1112-A and 1112-B Standard Frequency Multipliers
sothat cable lengths between the multipliers and the
work area are kept short. =Adengtheof 380-chm ca

ble shert -enough to-sustainadequate:

should-be-used-between:-the-frequency: stanéard;..and-
ithermultiplies

The dnwng sp;gnai from the Type 1100-AFre-

.quency Standard should be-obtained directly from the

Type 1101+A Piezoelectric Oscillator. Currentpro-
duction models of this oscillator provide .a connec-
tor which supplies this driving signal. On eazliex
models, it is necessary to install a-cable connector
in the manner outlined below.
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- CONNECT CABLE:

CABLE SUPPLIED WITH 47 CENTER CONDUCTOR 7O
TYPE iz-4 STD. FREG. R BTLSHIELD TO #8,
MULTIPLIER, Py

A ! . THREAD CABLE THROUGH

BYBBER SLEEVE

T
| i

\\@ GURRENT MODELS
: INCORPORATE THESE
CHANGES [NO
MODJFICATiON NEEDED}

TG STO. INPUT
TERMINAL OF s}
TYPE 1H2-A T ‘--\ _________ -

O 190-ke GUTRUT
%—b ///
i /,

(AT REAR) o
) O JACK

__FINE FREQUENCY
ADJUSTMENT
l,,,;...v,.._.._‘__.“...)

REAR PANEL OF
TYPE HOI-A PIEZO- ELECTH%C OSCILLATOR

Figure B. Modification of Type 1101-A QOscilletor to Drive
Type 1112-A Standord Freguency Multiplier.

To install the necessary cable commector on
older models of the Type 1101-A Piezoelectric Os-
cillator, proceed as follows: Remove the cover of
the six-point multiple connector (see Figure B).
Thread:the end of the pieceof:concentric; low-loss,
lews=tapacitance:r~f cable {supplied with the Type
1112-A) through the rubber sleeve of the cover and
connect the center conductor to terminal No, 7, the
terminal where the center conductor of the internal
concentric cable is connected. Connect the shield
0 terminal No. 8, the terminal where the shield of
the internal concentric cable is connected. Replace
the cover and screws. Replace the plugin the socket
on the bottom of the Type 1102-A Multivibrator and
Power Supply Unit (if plug has been removed). It is
usually desirable to remove this plug, even though
the Syncronometer {if used) will be stopped and the
standard frequency output interrupted,

Plug the x-f comnector at the end of the cable
intothe STD INPUT terminal at the rear of the Type
1112-A Standard Frequency Multiplier using an ex-

-tra length of coaxial cable if necessary.

_ The output connections from the Type 1112-A

Standard Frequency Multiplier are made from one
- ox moreof the panel OUTPUT connectors as desired.
ESER | { more: than one output frequency is used, the out-
o _-'puts may be connecteédin parallel, Isolating imped-
. ancesare prowded ineach output circuit so that con-
nection of one oufput in paraliel with another does
not impose appreciable loading of one on the other.
*N_Q' d=¢ return is provided for diode circuits; thus
_an external d-c path must he provided 1f needed,

Connect the Type 1112-A Standard Frequency
Multiplier to the power line by means of the power
cord provided.

if it is desived to use a standard freguency
comirol signal of 1, 2.5, or 5 Mc instead of the noy-
mal 100-kc input signal, the input signal may be
transferred from the standard 100-kc input mraition
{(J2at V100)tothe 1-, 2.5-, or 5-Mc input position(]3
at V200) by means of a Type BNC connector gn the
input cable at the chassis end. It is recommended
that the first channel be made inoperative by dis-
connection of the appropriate multipoint power con-
nector on the inside of the chasgis. Use of this in-
put connection invalidates the 1-Mc putput freqt.e’?%{;y
from the panel comnector, since the first channs! is
no longer controlled,

All Type 111Z-A Standard Frequency Muiri-
pliers manufactured since November, 1962, inciude
a filter and bias circuit at the high-freguency inpur
jack I3 as shown in the schematic diagram. This
circult reduces the phase modulation produced by
audio-frequency signals added to the rf drive. The
reducticn is effected by the high-pass filter action
of G209 and L202, combined with the long-time-
constant bias circuit of C229 and R202. This civeuit
ig especially effective in reducing fm noise caused
by power frequency voltages induced in long cables
between the driving oscillator and the freguency
multiplier.

Adjustmentof.the input signal-leveldnreguired
when«108-ke.input.is.used: Bert:Ri0Z+{on chassis
eear) f6#a 80-microamperedeficctionof the metes
inchannel New:b-withswitch S100in the TESERMIA Y

position. In the case of 1-,2.5-, or 5-Mg input,ap- .-
proximately the same meter reading should be ob~-

tained {channel No. 2} but the level of the external
driving source mugt be adjusted,

#

3.2 INSTALLATION AND CONNECTIONS OF TYPE
1112-B STANDARD FREQUENCY MULTIPLIER (100 =

Mc TO 1000 Mc). The Type 1112-B Standard Fre-
quency Multiplier should be installed as pear the
work area as is practical,

a. Connect the 100 MC INPUT (af rear of the
Type 1112-B Standard Frequency Multiplier) to the

100 MC OUT connector {at rear of the Type Miztﬁ_.. KRR
Standard Frequency Multiplier) by means of the ceble T

provided,
b, Connect the 1000 MC QUTPUT of the Typg .
1112-BStandard Frequency Multiplier to the load ﬁ}’ :
means of cable provided. B

¢, Connectthe Type 1112-B Standard Freguen
cy Multiplier tothe power line by means of the po
er cord provided.
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TYPE 2B~ b o e — 100 Ke
w0o-1006me N 1000Me el
ML TIPLIER | AMPLIFIER

CONCENTRIC CABLE |

TYPE 1124
iMe Ol 100Me
2 o i

CRYSTAL MODE
\
WAVEGUIDE
TUNING :::%

=l

RFC BA,
el W‘*@—‘ﬁil'
[~ —t—%j—m ey ] ADJUST FOR

MAX. HARMONIC
f LEVEL

T | TYFE 1HZA

0.1- 100 Mc
é MULTIPLIER
i

W

!
E
l
\
|

Figure C. Suggested Diode #Mount.

3.3 CONNECTIONS TO A DIODE IN THE WAVE-
GUIDE MOUNT. One of the important uses of the
Type 1112-A and Type 1112-B Standard Frequency
Multipliers is to provide harmonics of the standard
frequencies in the range above 1000 Mc. A suggested
diode mount is sketched in Figure C. The 1008-Mc
output is fed to the diode in a wave-guide mount by
a suitable length of cable so as to develop as large
a voltage onthe diode as pessible. The lower stand-
ard frequencies are combined, as desired, by the
use of paralleled outpurs, The combined outputs
are then fed to the diode through a low-pass filter,
as shown in Figure C. The radio-frequency coil of
the filter should have a high impedance {relative to

Section

OPERATING

4.1 NORMAL OPERATION. Turn on power supply
by throwing the POWER switch to POWER,

In normal operation, after a few seconds delay,
the three panel meters will show deflections with
subsequent slight drifts in indication.

After appmmmatelyrwenty minutes!: operatmn,
the«changes:dn et el g :

. the-readings-remaining cor ;
- slight-drifrasthe: mstrumentwarms up: Ve
: h@urs EREE, ' :
' If the equipment is in normal operatmg con—
i dition, the meter indications should be near. 42
. divisions, corresponding to 4.2 volts on the Type
- 1112-A Standard Fregquency Multiplier except for

T LINE STRETCHER
(TYPE B74~LA or LK)
| E————

L..uw L‘ -

TEE
{TYPE 874-T}

T ol TG
TYPE l12-8 MEASURING
LINE STRETCHER EQUIEMENT
1000 Mc (TYPE B78-L5 or LK} 100 AND 1000Mc
e {ALSO | & 10M0)

SET L, 70 ODD QUARTER WAVELENGTH @ {000Mce
SET L,TO 0DD QUARTER WAVELENGTH @& 100Mc

Figure D. Alternate Method of Driving
Diode Harmenic Generator.

30 ohms) at 1000 Mc but a low impedance at fre-
guencies of 100 Mc and lower.

The r-f choke, variable resistor, and milliam-
meter, as shownin Figure C, provide for adjustment
of the seli-bias-efthediode for favoring maximum
harmonic output and the indication of amplitudes at
desgired settings. =

Anothér method of driving a diode harmonic
generator is ghown in Figure D. The Type 1112-A
is isolated from the Type1112-B Multiplier by mis-
matched transmnission lines. The adjustable~length
Hines should be set to give maximum output power
from each unit at the crystal-dipde harmonic gen-
erator.”

4
PROCEDURE

the 100~ Mc stage (refer to paragraph 2. l) &

100-ke mpgs anc% w1th switch 3193 inthe TEST MULT
posmon ' T

: Cannect to the demred outputs by pilugging the
cabie, or cables, into the appropriate outlets on the
paniel. The: Jevel'of eachoutput is separately adjust-
able by operation of the appropriate INCREASE
OUTPUT control.

Suggestions for connectien of the Type 1112 A
Standard Freguency Multiplier to a crystal diode in
a wave-guide mount are given in paragraph 3.3.
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4.2 CHECKS AND ADJUSTMENTS. The normal op-
eration of the equipment isindicated by the meters.
Normally, these remain near 42 microamperes on
the 1-and 10-Mc phase detector meters, and near 30
microamperes on the 100-Mc meter. Meter read-
ings above midscale are normal on the Type 1112-B
Standard Frequency Multiplier except in the 1000
MC QUTPUT position. Meter drift for the first few
minutes of operation is to be expected. In operation
for several hours, slight changes in meter readings
from the initial values: are also to be expected.

In case the meter reading does not seem to
follow adjustment of the inputlevel control, or if a
meter reading appears o."beat’ or "wobble", or is
otherwise erratic, refér to! the trouble-shooting
procedure {paragraph 5.3% . I operational checks
using a radio receiver to listén to the signals from
the output terminals disclose any wobbling or rough-

Section

AND  MAINTENANCE

SERVICE

5.1 GENERAL. The two-year warranty given with
every General Radio instrument attests the quality
of materials and workmanship in our products. When
difficulties do ocour, our service engineers will
assist in any way possible,

In case of difficulties that cannotbe eliminated
by the use of these service instructions, please write
or phone our Service Department, giving full infor-
mation of the trouble and of sieps taken to remedy
if, Be sure to mention the serial and type numbers
of the instrument.

Before returning an imstrument to General
Radic for service, please write to ocur Service De-
partment or nearest district office(see back cover),
requesting a Returned Material Tag. Use of this
tag will insure proper handling and identification.
For instruments not covered by the warranty, apur-
chase order should be forwarded to avold unneces-
gary delay.

w52 INSTALL ATION ADJUSTMENTS,

20 05.2:1 GENERAL. The equipment as received from

. the factory has been carefully checked and adjusted
- and with one  ¢xception is ready for operation after
proper connectionto'the primary standard. The ex-
ception: is the adjustment of the 100-kc input level
o the:0,1-Mc to 1.0-Mec multiplier. (For operation
rom standard frequencies of 1.0; 2.5, or 5 Mg, re-
. fex to paragraph 5.2.3.) . N

ness of note, refer to trouble-shooting procedyre
under 5.3,

4.3 REDUCTION OF BANDWIDTH FOR FILTERING
PURPOSES. “doreduce 60-cyclefimnoise.on.a.100
kednput-signal,instailand =pdpaperor-plastic CaBa-
aitorsacross: 1;23-,-.:t:ha_t;;---is:_;-i:_g:emee-n;:ie-zmin&is;.1.213% -
blandiground. If the driving signal is at 1, 2.5, or
3 Mc, install the 2-pf capacitor across C2Z22, thatr is
between terminals 222 ~ 241 and ground. Afrey aid-
ing the capacitor, readjust the crystal oscillator
for proper lock. A larger filter capacitor may be
used if desired, but the following effects should be
anticipated:

(1) The captureor lock-in range of the pspil-
lator will be reduced even further:

(2} low-frequency phase instability will bse
increased because of the increased phase lag in the
servo loop.

5

3.2.2. OPERATION FROM A 100-KC SOURCE. Foy
operation from gz standard frequency source of 104
ke, connect plug PL2 to chassis jack ]2 and conpect’
plug PL3 to jack J3. To energize the 100-kc-to-j-
Mc multiplier stage, set switch 3400 to ON, '

5.2.3 ADJUSTMENT OF 100-KC INPUT LEVEL.
This adjustment is made as follows: Connect the [
muitiplier to the frequency standard (refer to Section
3) and to the power line, and set it in operation.. - |
Disconnect.the.platevvoltage. of the-1-Me. crystal AR
-oscilator:..and- ontput amptifiersbythrowing switeh
2188 tothe PESTMULT .pesition. The 1-bc phase
detector meter should now indicate the output lvel . |
of the 1-Mc multiplier stage. Adjust this level to: . .

30 microamperes by means of the input level cgm
trol R102, located in the top right-hand shield can''

of the 1-Mc decade unit. This completes the instal~ "
fation adjustment. Return the switch 8160 to the ~
center {USE) positon.

3.2.4 OPERATION FROM A HIGH FREQUENCY .
SCGURCE. For operation from a standard frequency ' -
source of 1.8, 2.5, or 5.0 Mg, the input cable fxw 2
the input jack, J1, to the chassis must be re-igé:agﬁd
as follows: disconnect plug PL2 from jack J2in ¢
100-kc input circuit, disconnect PL3 from 3, @
insert PL2Z in }3. Since there is no level conty
provided for this imput connection, it is necessa
to adjust the level of the input signal at the soux
to 30 microamperes as indicated on MI with 5208
in the TEST MULT position.
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To drive the multiplier from the Typelil3-4A
Standard Frequency Oscillator, connect the mult-
plier to the jack on the Type 1113-A marked 5 MC
TO 1112-A and adjust the output level by means of
the screw-driver control. It may not be possible o
reduce the level to the 30-uya level indicated at the
phase-detector meter. If the 10-Mc phase-detector
current is 30 pa with switch 5200 at TEST 0OSC,
satisfactory operation can be obtained as follows:

Cbserve the currentin the TEST MULT posi~
tion and then check to see that the resultant current
in the USE position is equal to the sguare root of
the sum of the squares of the two input currents,
inother words, if the meter indicates 40 yaon TEST
MULT and 30 pa on TEST OSC, the proper operating
point is:

6% + @® = Alsoe = s0 ya
This operating point isdesirable inorder to produce
minimum noise by the best useof the halance phase
detector, i.e., near the balance point or zero output
volts.,

Ag a gquick check on the operating point, use a
vacuum-tube voltmeter to measure the voltage from
the lead between terminals 222 - 241 (the output
connection of the phase detector) and ground. This
voltage should be near zero for proper operation.
It is not necessary to have exactly 30 pa from each
input channel to the phase detector as long as the
phase~detector output voltage is zero.

The input sensitivityef 3 is such thatat 5 Mc
an rms voitage between 0.3 and 0.4 volt should pro-
duce adequate drive {(at least 30 pa on the meter).

When driving signals from external sources
of 1, 2.5, and 5 Mc are used, the drive level should
be adiusted at the source. At 1 Mc an input level of
1.0 volt rms is usually adequate to produce the re-
guired minimum current of 30 pa on the phase-de-
tector meter. At 5 Mc, as mentioned above, 0.3 to
0.4 volt rms should be adequate. Tuned adjustments
in the input stage {V200) should not be disturbed if
input at I Mc or 5 Mc is used.

With an input signal at 2.5 Mc, it may be nec-
essary to retune C202 slightly fo obtain adequate
sensitivity. Since this capacitor is wsually set for
2 Mg, only a small adjustment is necessary. Under
ne circumstances should this circuit (C202 - L20G)
be tuned to resonate above 5 Mc, as the triode stage
rhen becomes regenerative, and noisy or improper
operation results. If unstable operation appears to
cccur with a 2.5-Mc input after readjustment of this
capacitor, reset the capacitor for maximum capaci-
tance {minimum freguency) and then slowly reduce
capacitgnce until adeguate sensitivity Is obtained.
The level of the 2.5-Mc signal should be at least 0.4
volt rms.

Switch 5400 shuts off heater and plate power
to the 100-kc-to-1-Mc stage when this stage is not
being used. For 100-kc operation, refer to para-
graph 5.2.2.

5.3 TROUBLE SHOOTING, The TypelilZ-A Stand~
ard Freguency Multiplier will probabiy operate
normally if it has not been damaged mechanically
or if vacuum-tube characteristics are not outside
normallimits, Before carrying out alignment adjust-
ments, make sure that all tubes areingood condition.
In case of difficulty, refer to the treuble-shooting
table.

5.4 ALIGMNMENT PROCEDURE.

5.4.1 GENERAL QUTLINE OF ADJUSTMENT PRO-
CEDURE. Before starting any extensive alignment
procedure, make sure thatthetubes inthe instrument
are well within the specifications. Also, check the
supply voltages. The plate supply voltage should be
+200 velts dc, and the heater voltage approximately
6.3 volts dc. Regulated plate voltage is adjusted by
R548

Because of the fairiy narrow frequency range
over wihich the multiplier chain will lock properly
without retuning, it is advisableto use only crystal-
controlled oscillators for test and alignment of the
multiplier. These test signals should be within about
+3 parts per million of the correct {standard) fre-
quency, and it is highly desirable to have these test
sources exactly on standard freguency.

The alignment table outlines the adjustiment
procedure for realignment of the entire strument.
Since the instrument has already been calibrated at
the factory, the adjustrments should be near the
optimum settings unless they have been disturbed.
It is assumed that any personnel carrying out this
alignment are familiar with radio~frequency align-
ment technique. The tableis divided into the logical
sections and groups convenient for alignment proce-
duare,

5.4.2 BQUIPMENT. For complete alignment of this
instrument the following test equipment will be in-
volved.

a. Necessary Instruments

Volt - ohm - milliammeter, such as Simpson
Model 268, Triplett Model 630-A, or Weston
Model 980 (20,000 ohms per volt). Vacuum-
Tube Voltmeter {VEVM), such as General
Radio Type 1806-A, Modulated Signal Gener-
ator 100kcto 10 Mc. Radio Receiver (to cover

-at least 1 torl0:Mc).

- booDesirable Instruments {Increase Ease of
- Adjustivient)
Grid-Dip Osgcillator, such as Measurements
Corporation, Boonton, New Jersey, Model 59
and 59-LF (both needed to cover range of 100
ke to 100 Mc).  Sensitive Audio Voltmeter,
such as General Radio Type 1932-A. S
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TROUBLE -53HOOQTING TABLE

Symptom

Circuits

Test Conditions

Adjugtment

Remarks

1-Mc meter indication
constant at approx 30
wa {1-Mg oscillator
iree running)

Multiplier stages
{V100, ¥101)

Phase detector
{3120, D121, V120)

Crystal Gacillator
{Vi40}

8100 in USE

5100 in TEST MULT

5100 in TEST MULT

3100 in TEST MULT

5100 in TEST 08C

5100 in TEST 0SC

5100 in USE

None

Ri02

BiDZ

C12

Cl140

Ci40

145

No input signal. Connect to

106-ke signal source.

Set meter to 30 pa, then set
3100 to USE.

if R102 has no effect, check
level of 100-ke input signal,
Check operation of multi-
pler and phase detectior
{see below).

Tune for maximum, Sei RiO2
for 30 pa. Set 8100 to USE,

Set G140 for 30 pa. Set 5140
to USE,

Set C140 for 30 va. Set 3100
to USE,

Set C149 for 42 pa on MIGE
{M1) after checking level as
above. Check that meter
reading varies as C149 is
adjusted {use insulated screw-
driver.}

1~Mc meter "beats”
or "pumps” constantly

Mulrdplier stages
{V100, V101

Dscillator ~Reactance
Tube {V140)

8100 in USE

35100 in TEST MULT

5100 in TEST OSC

5100 in USE

5100 in USE

None

R162
None

140

C149

145

Insufficient output
power at 1-Mc jack
{J104)

Amplifier (V160)

5100 in USE

R100
{Cutpur)

See above,

Set level to 30 ya.

Check for adequate input
signal level from 10G-ke
source, using VIVM.

Set level to 30 ya. Return
5100 1o USE.

Check that meter indication
follows variation of {149 in~
side lock range, and that
beating occurs outside ends
of lock range. {Use a radio
receiver as monitor.) Set ©149
inside lock range for meter
reading of 42 ya., Use insulated
screwdriver.

11 output level does not follow

| adiusttnent of R100, check amp-

lifier stage using VIVM. Meter
MI1DG should read normaily.
See above.

13-Mc stage meter
abnormal

i0-Mc stage

See above
{Use 5200, etc.)

See above
{UJse appro-
priate con-
trols}

Technigue similar to that for 1~
Mc stage. Read M300 {or Mi
plugged into 100-Mc stage) and
VTIVM as above, Use 0251 10
set input level, Meter should
zead 30 pa when lock is es-
tabiished. {See abovej.

NOTES: Use M100, M200, M300 {or M1) as indicator except where VIVM is prescribed.

Proper operation requires good tubes. Before proceeding with elaborate
adjustments, make sure that tubes are within iolerance.

This is an abbreviated procedure. For detatled instructions, vefer to
: p_a‘ragraph 5.4,




TYPE 1112-A STANDARD FREGQUENCY WULTIPLIER

ALIGNMENT TABLE

1. 100-ke to 1-Mc Cirouits (Group 100) Apply 100-ke driving signal at Ji

Circuit Indicator Position
Seguence Element Circuit Used of 3100 Purpose of Adjustment | Remarks
1 Ri0Z 108-kc to 1-Mc M) fplugged | TEST MULT | Adjusts 100-ke drive Set for 30 pa.
Multiptier into 1-Mc level,
stage}
C105 " " " Resonate 1o 100 kc. Peak for maximum.
gLz v " " Besonate to 1 Mc, Pezk for maximum.
2 121 Phase Detector M1 " Resonate to 1 M. Pegk for maximum,
3 Ci51 1-Mc Oscil- Frequency TEST O8C Fine frequency Set to 1 Mc {free
lator Srandard adjustment. running}.
Ci49 " " Coarse frequency v
adjustnent.
{140 " M1 {plugged v Fine level adjustment, | Set for 30 pa.
inte 1-Mc
stage)
1353 " . h " Coarse level adjustment "
G145 h ™ USE Center of Lock Set for 42 ya.
Range,
Cl4l 1-Mc React- Frequency " This conirol is 2
ance Tube Standard factory-set adjust-
ment.
4 C164 1-Mc Cuput VTVM 50~ - Resonate to 1 Mo, Peak for maximmmn
ohiy Joad . {at Ieast 1.5 volts)
with K100 set fully
clockwise.
5 C121 1-Mc Phage M1 {plugged | TEST MULT | Resonate 1o 1 Mc, Peak for maximum,
Detector into 1-Mc
gtage}
R121 " D-CVTYM | TEST MULT | FPhase-detector load Adjust for zero d-c
at AT, 122 and balance {a~m rejec- wolts at both 5100
TEST OSC ton controll. positions.
Cr22 " " ® " Balance depends on
proper setting of
Ri21 and €127,
[, 1-Mgc to 10-Mc Circuit {Group 200) Set 5100 to USE
Circuit Indicator Position
Sequence Element Circuit Used of 52G0 Purpose of Adjustment | Remaxks
1 202 Frequency Grid-Dip TEST MULT | Resonateto 2 Mc. Peak for maximum,
Doubler Meter and
M1 {plugged
into 10-Mc
stage)
C206 X5 Multipiier " " Resonate 1o 10 Mc. v
C220 Phase Detector " " v "
£152 i-Mc Drive M1 " Bet 10-Mc level, Set 1o 30 pa.
{located
in 1-Me
channel) ] :
2 €252 10-Mc Oscil- b TEST O50 Coarse level Set 1o 30 ya.
lator adjustinent.
C240 * " " | Pine level adjust~ "
'm_ent’-.
£249 " Frequency - Frequency adjustment. | Set to 10 Mc.
Standard:
0248 " . - a “
{249 " ME UBE Center of lock range. Set to 42 pa.
G241 10-Mc React-~ " " Reactance tube slope Factory setting.
ance Tube adjustment,
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ALIGNMENT TARLE (CONT)

H. 1-Mc to 180-Mc Cireuit {Group 200) {Continued)

Ciroult Indicatoz Position
Seguence Element Clrcuit Used of S260 Purpose of Adjustment | Remarks

3 0220 10-Mg¢ Phase " TEST MULT | Resonate to 10 Mc, {See Group 100.)
Detector

£221 VTVM at TEST MULT | Capacitance balance, Adjust for zero
AT, 222 and d-¢ volts at both

TEST OsC 5200 positions.

1220 " " Inductance balance, "

R221 " Sengitive TEST MULT Phase detector load Adiust for best null
a-c volt- balance {a-m rejec- with 1-Mc 30% a-m
meter at tion control}. signal on J3. Re-
AT, 222 check 220, €221,

L2314,

4 €263 19-Mc outpug - VTVM 50- USE Resonate 1o 10 Mc, Set for maximum,
ampiifier ochm load

C267 10~-Me output | R " 10-Mc Coupling Set for maximum

Network, {isclates 1-Me
stage when paralleled
with other stages).
HI. 10-Mc to 100-Mc Circuits {Group 300) Set S200 1o USHE
Cireuit Indicator Position
Sequence Element CiTcult Used of 5300 Purpose of Adjustment | Remarks
1 €303 Frequency Grid-Dip TEST MULT | Resonate 1o 20 Mc, Peak for meximum,
Doubler Meter and
MI plugged
into 1060-Mc
stage
305 X5 Multplier " " Resonate to 100 Mc. "
C320 100-Mc Phase " " "
Detector
€308 Multiplier Ml " Adjust coupling to Set for near mini-
Coupling 100-Mc phase mum capacitance.
detector, s

C251 10-Mc Drive " " Coarse level control Set for 30 pa {(ad-

{Located just C308 untl

in 10-Mc this is possible).

channel)

2 2350 Qverione Grid-Dip 1.344, C350 Tune out ¢crystal Resonate tank cir-
¢rystal cir- Meter and Q300 holder capacitance cuit te crystal at
cuit disconnected | {factory adjusted), 100 Mc. Reconnect

from circuit. Q300, L344, £330,
Instrument
OFF,
C346 160-Mc Tank Grid dipper | TEST OSC Resonate grid circuit | Tune for maximum
Cirouit &M1 plugged| {Reconnect to 100 Mc. reading on M1 after
into 100-Mc | Q300, L344, grid-dip check,
stage C350)
Cis® 100-Mc M1 TEST O5C Set C349 and 352 Note: C331 should
Oscillator for 30-upa level while be set near 2/3 ca~’
maintaining fre- pacitance. Repeak i
quency at 100 Mc, {346 and check ©349,
using €351, 352, and €351, :
Casz " v T "
C351 100-Mc “ v .
Ogciliator
Main Frequency
Adjstment

n

Set for approximately
30 ua center of lock

range.




TYPE 1112-A STANDARD FREQUENCY MULTIPLIER

ALIGNMENT TABLE {(CONT)

HI. 10-Mc to 100-Mc Circuits {Group 300) {Continued)

Circuit Indicator Positon
Sequence Element Circuit Uged of 8100 Purpose of Adjustment | Remaxks
3 C364 180-Me output VIVM and UsE Resonate to 100 Me, Peak for maximum.
50-~ohi
load
L361 " " " Cutput coupling. Move coupling coil - |
approximately 1
volt into 30-ohm
load,
G369 160-Me output : Resvnate to 100 Me. Peak for maximum,
{gain controtled
amplitude)}
L363 " " Set to 30-ohm Move coupling coil -
impedance, approximately 1
volt inte 50-chm
load.
NOTE: All voltages measured with respect to ground unless ctherwise specified.
TABLE OF YVOLTAGES
TUBE TUBE TUEBE
(rvpmy | PIN | DCVOLTS | ooon | PIN | DCVOLTS | (rves) | PN, | DCVOLTS
V100 1 o V200 1 +0.9 V340 ST +140
{6ALIG) 2 +1.5 (6X8) 2 -3.8 {5ANS} 2 -0,25
3 & 3 116 . : 3 9
4 46,1 4 40,1 4 G
5 +200 5 g 5 +6.1
6 +150 & +0.9 & +200
7 +1.5 7 -4,2 7 +165
8 +73 8 ~2,2
Vint 1 J *
(6AU6) 2 +0,85 9 150 9 +0.2
3 +6,1 V220 1,5 +260 V3s) 1 -0,65
4 0 {6C4) 3 46,1 {6BCS; 2,7 +1.2
3 +150 4 0 3 +6,1 "
6 +123 6 +20 4 9
7 +0,85 7 +28 5 +200
V120 1 +200 V240 1 +130 6 #1130
{6043 3 +6,1 {6ANS) 2 -2.8 V361 1 -9,65
4 0 3 G (6BC3) 2,7 +1.2
3 +200 4 0 3 +6.1
6 +20.0 3 -6,1 4 0
7 +26,0 & +200 3 +200
V140 1 +135 7 +200 6 +130
{6ANE) 2 -0.7 8 ~3.25 V501 1,4 | +180
3 i ¢ +2.0 (6080) | 2,5 | +260
4 ] V260 1 g 3,6 +200
5 +6.1 {6BC3) 2 +1.7 7.8 +130
5 +200 3 0 V502 1 +180
7 +200 4 +6.1 (124%7) | - 2 +155
8 { 5 +190 il g b 1160
9 +4,6 6 +150 459 | 30
Vien 1 0 V300 1,6 +1.5 .6 +160)
{6BCS) 2,7 +2.0 {6X8} 2 0 -7 +30
3 0 3 +110 . .8 +82
4 padl 4 0.1 V503 1,5 +82
5 +1%0 3 o (5651 | 2.4,7 0
4 +140 7 -0.2
2 +130
9 +190

NOTE: Voltages measured with VIVM and are with respect
to ground. Switches 5100, 5200, and 5300 set in USE position,
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TYPE 1112-A STANDARD FREQUENCY MULTIPLIER

PARTS Li5T

i CAPACITORS CAPACITORS
Ref No Part Mo Ref No Part No
gi Q 28 ﬁff C266 Air, 575 pf 43300500
- Cteen | 0207 Ceramic, D.G1wpf %20% S00 v 4406-3109
Cig  Blestrolytie, 5, 430V 124180 | oor o G001 pf 4100% -0% 500 v 4400-1800
1o 30 pf C209 Ceramic, 100 pf *5% 500+ 4404-110%
C2a 1500 pf €220 Adr, 6-100 pf 4380-0800
C2B  Electrolytic, 730 uf  10v 445G-0700 | €221 Air, 2.3-14.2 pf 4380-2700
GzC 750 pf €222 Ceramic, 0.0 pf #20% 500 v 4406-3109
c3 Ceramic, (.01 pf *20% 500 v 4406-3100 | C223  Electrolytic, 60uf +100% -10% 25 v 44502900
C4 Ceramic, 0.0t uf £20% 300 v 4406-3109 | ©224 Ceramic, 0.0 pf 220% 500 v 4406-3169
C180  Mica, 5i0pf 25% 300 v 4680-2600 | CZ25 Mica, 500 pf 5% 360v 4630~ 2500
Q101 Mica, 150 pf 5% 500v 4680-1700 | ©226 Ceramic, 0.01 pf 220% 500 v 4406-3109
Ci32  Ceramic, 0.01 pf #20% 500 v 4406-3109 | €227 Ceramic, 0.001 pf +100% -0% S00v 4400-1800
C103  Ceramic, 0.01 uf *20% 500w 4406-3100 | ©228 Ceramic, 0.00L pf +100% -0% 500 v 4400-1800
Cl104 Ceramic, 0.01 pf 220% 500 v 4406-3108 | C229 Wax, L.0pf Z10% 100v 5010-3700
C105  Air, 7-140pf 4380-1000 | C240 Trimmer, 3-12pf 4910-0600
C106 Mica, 33 pf 5% 500v 4680-0500 | C241  Trimmer 1.5-7 pf 4210-0300
C1O7A Mica, .00t pf +5% 300v 4680-3200 | ©242 Mica, 310 pf 3% 300v 4680-2600
C107B Mica, 680 pf 5% 300w 4680-2800 | ©243 Ceramic, 0.01 pf z20% 300+ 4406-3109
C108  Ceramic, 001 pf £20% 500 v 4406-3109 | €244 Ceramic, 0.001 pf +H00% -0% S00v 4400-1500
Cl109  Ceramic, 0.0% uf £20% 500v 4406-3109 | ©245 Ceramic, 0.01 pf £20% 500 v 4406-3109
C110  Ceramic, 0.0% uf #20% S00v 4406-3109 | €246 Mica, 0.001 uf 5% 500w 4680-3200
C112  Air, 2.7-19.6 pf 4380-3700 | ©247 Mica, 60 pf 5% 500+ 4680-1100
C1i3  Mica, 68 or 75 pf #5% 500 v C248  Alr, 2.7-19.6 pf 4380~3700
Cii4 Ceramic, .00 pf +100% -0% 500+ £400-1800 | C24%  Air, 2.7-19.6 pf 4380-3700
C115  Ceramic, 0,001 pf +100% -0% 506 v 4400-1800 | €250 Mica, 15 pf 5% 500w 4680~0400
C120 Mica, 150 pf 25% 300w 4680-1700 | €251  Air, 2.7-19.6 pf 4330-3700
G121 Air, 4-50 pf 4380-0400 | C252  Air, 4-50pf 4386-0300
0122 Air, 2.3-14.2 pf 4380-2700 | ©2%3 Ceramic, 0.001 pf +00% -0% 500+ 4460-1800
C123  Wax, 0.1 pf £10% 100v 5010-2700 | C254 Ceramic, 0.001 pf +100%-0% 500 v 4400-1800
C124 Ceramic, 9.0 pf 220% 500 v 4406-3100 | ©255 Ceramic, 0.01 pf *20% 500 44063109
C12%  Mica, 0.001 pf +5% 300 v 4680-3200 | C256 Mica, 15 pf %57 500w 4686-0400
G126 Ceramic, G.01 uf *20% 500 v £406-3100 | C260 Ceramic, 1.0pf :10% 500w 4400~0100
C127  Ceramic, 0.001 uf 4+100% -0% 500 v 4400-1800 | C261 Ceramic, 0.01 uf #20% 500 v 4406-3109
G128  Ceramic, 0.001 pf +100% -0% 500 v 4400-1300 | C2862 Ceramic, 0.01 pf #20% 500+ 4406- 3109
126 Flectroiytic, 60 25+ 4450-2%00 | €263  Air, 5-75pf 4380-0500
C130 Mica, 10pf #5% 500 v 4680-0300 | C264 Ceramic, 0.01 uf #20% S5S00v 4406-310%
C140  Air, 1.4-5.0pf 4380-3500 | C265 Ceramic, 0.001 pf +100% ~0% 500+ 4400-1800
Cl4l Trimmer, 3-12 pf 4510-0600 | ©266 Ceramic, 0.001 pf +100% -8% 500+v 4400-1800
Cl42 Mica, 510 pf #5% 300 v £680-2600 | C267  Air, 2.9-35pf 4380-3100
C143  Ceramic, 0.01 pf #20% 500 v 4406-3109 | C300 Ceramic, 0.001 jf +100% -0% 500 v 4400-1800
Cl44 Ceramic, .01 pf £20% 500 v 4406-3109 | ©301 Ceramic, 9.0p pf *20% 500+ 4406-310%
C145 Ceramic, 0.001 uf +L00% -0% 500+ £400-1800 | C©302 Ceramic, 0.01 pf #20% 500 v 4406-3109
Ci46 Mica, 240 pf 5% 500v 4680-2000 | €303  Air, 2.6-10.7 pf 4380-2400
Cl47 Mica, 330 pf 5% 300v 4680-2100 | €304 Ceramic, 0.0022 pf *20% 500 v 4405-2229
CI48  Mica, 24 pf #53% 500 v 4680-0700 | C305  Air, 1.7-8.7 pf 43803600
C149  Air, 2.7-19.6 pf 4380-3700 | C306 Ceramic, 0.0022 uf £20% 500v 44052229
C150 Mica, 22 pf 5% 500+ 4580-0800 | C397 Cevamic, 1.0 pf z10% 508w 4400-0100
151  Air, 2.7-19.6 pf 4380-3700 | ©308 Trimmer, 1.5-7 pf 4910-0300
152 Tyimmer, L1.5-7.0pf 4910-0300 | €309 Ceramic, G.001 uf +100% -0% 500 v 4400-1800
Ci53  Air, 7-140 pf 4380-1100 | ©310 Mica, 51 pf 5% 4680-1000
Cl55 Ceramic, 0.001 pf +100% -0% 500+ 4400-1800 | €320  Air, 2.6-10.7 pf 4380-2500
C156 Ceramic, 0.001 uf +100% -0% 500 v 4400-1800 | (321 Mica, 51 pf #3% 500 v 4680-1000
157 Ceramic, 0.014:f 220% 500 v 4406-310% | (322 Mica, 24 pf 5% 500+ 4680-0800
C160  Ceramic, 2.2 pf 110% 500v 4400-0200 | (323 Hlectrolytic, 60uf 25v 44502900
161 Ceramic, 0.01 pf #20% 500 v 4406-3109 | €340 Trimmer, 1.5-7 pf 4910-0300
“ 0162 Ceramie, 0.01 pf £20% 500 v 4406-3109 | (341 Trimmer, 1.5-7 pf 4916-0300
L3163 Ceramic, 0,01 pf *20% 500 v 4406-3109 €342 Mica, 51 pf *5% S00v 4680-1000
o164 Alx, 5-75 pf £20% 4380-0500 | C343 Ceramic, 0.0022pf *20% 500v 4405-222%
 C365  Ceramic, 0.00L pf +100% -0% 500 v 4400-1800 | C344 Ceramic, 0.0022 uf *20% 300 v 4405-2229
G166 Ceramic, 0.001 pf +100% -0% 300 v 4400-1800' | (345 Ceramic, 22 pf 5% NPO 500+ 4400-3500
LCL67  Mica, 47 pf £10% 500v 4660-1800 | C346 Air, 1.4-5.0pf 4380-3500
G168 Ceramic, 0.01 uf +20% 500 v 4406-3109 | C347 Cexamic, 10 pf *19% NPFO 300v 44002999
G300 Ceramic, 0.001 wf +100% -0% 500 v £400-1800 | C348 Ceramic, 3.3 pf *10% NPO S00v 4400-2650
0208 Ceramic, 0.01 pf 2209% 500 v 4406-3109 | C349 Alr, L.4-5.0pf 4380~ 3500
202 Aiv, 6-100pf £380-0706 | C350 Air, 1.7-8.7 pf 4380-3600
€203 Mica, 51 pf #5% 500 v 4680-1000 | C351  Air, 2.9-35pf 4380-3000
‘G204 Ceramic, 0.01 pf ©20% 500+ 4406-3109 | 352  Alr, 1.4-5.0pf 4380-3500
Ceramic, 0.01 pf $20% 500 v 4406-3100 | 0353 Ceramic, G.00F pf +100% -0% 4400-1800

C205
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Ref No CAPACITORS Part No Ref No RESISTORS

G354 Ceramic, 0,001 uf +100% -0% 4400-1800 R202  Composition, 1 MS2 8B% 1/7w H100-510%
C355  Ceramic, 3.3 pf +10% NPD 500+ 4400-2650 | R203  Composition, 22 k2 5% 1w 6110~3225
C2360  Ceramic, 3.3 pf £10% 300+ 4400-0400 R204 Composition, 130 5% 1/7 w BI0OG-1155
€361  Ceramic, 0.0022 pf £20% 500 v 4405-2229 | R2053 Composition, 1 MR 5% 1/2w 6100-5105
C362  Ceramic, 0.0022uf 20 300 v 4405-2229 | R206 Composition, 360 k& 3% 12w H100-4565
C363  Ceramic, 0.0022 pf £20% 300 v 4405-2229 | R207 Composition, 1.2k8 5% 172w a14-2125
C364  Alr, L1.7-8.7 pf 43803600 | R220 Composition, 75 k@ 5% 1/7 w G100-3735

$365  Ceramic, 3.3 pf #10% 500v 4400-0400 | R221 POTENTIOMETER, Composition, 530 k&2
C366 Ceramic, 0.0022 if 220% 3500 v 44(55-2229 *10% HULO- 1400
C367  Ceramic, $4.0022 pf #20% 500 v 4405-2229 | R222 Composition, 75 k2 R 172w Bl0G-3755
C368  Ceramic, 0.0022 pf $20% 500 v 4403-2229 ¢ R223  Composition, 680 @ 5% 1/2w G100-1685
C36%  Air, 1.7-8.7 pf 4380-3600 | R224 Composidon, 2.7 k&2 5% 172w 8100-2275
L3706 Ceramic, 0.001 pf +160% -0% 500 v 44006-1800 | R225 Composition, 1.0 MO 5% L/2w 61005105
€371 Ceramic, 0.001 pf +100% -0% S00v 4400-1800 | R226 Compositicn, 15 k& % 1/2 w 6100-3133%
G372 Mica, 24 pf 5% 300 v 4680-0800 | R240 Wive-wound, 220 8 8% 1/2w 6T60-1225
C373  Ceramic, 0.0022 uf 220% 500 v 4405-2229 | R241 Composition, 100 k2 BT 12w 6100-43105
CH38  Wax, 0.1 pf 2109 400+ 5020-8700 R242 Composition, 470 2 =5E 1/2w 6100-1475
CH9A . . 10t Lemga R243 Composition, 470k9 T /2w 6100-44735
Cspgp Slestrelytic, G4 . 450 O100-5505 | poss  Composition, 100 8 +5% 175 w B100-1105
C510  Ceramic, 0.001 uf 220% 500 v 4404-210% | R245 Composition, 6.8 k2 23% 1 w 6110-2683%
C311 Oil, 00047 puf 210% 600 v 4510~-4300 | R246  Composition, 100 k52 5% 12w 6100-4105
R260  Composidon, 1 M2 £5% 1/2w 61005105
R261  Compositon, 1308 £5% 1/2w 6106-1135
R262  Composition, 100k2 #53% 1/2w G100-410%
R263 Compositgon, 27 k2 £5% 1/2 w 6100-3275
R264 Composidon, 1.2k8Q #3% 1/2w G100-2125

R300 POTENTIOMETER, Composition, 5k
£10% S000- 0500
RESISTORS R301  Composition, 100 & 3% 12w BL00-13105
R302 Composition, 1 M2 230 1/2w 6100-3105
, R303 Composition, 22 k2 5% 1w B114-3225
RI Power, 47 & 5% 5w 6660-0475 | R304 Composidon, 150 Q@ 25% 1/2 w £100-1155
Rz Power, 47 0 3% 5w 6660~0475 | R30S Composition, 1 M 3% 1/2w 6100-5155
R3 Power, 47 Q@ 5% 5w 8660-0475 | R306 Composition, 75 k0 5% 1/2w 6100-3755
R100 POTENTIOMETER, Composition, 5k £10% 6000-0500 R307 Composition, 1.2 k8 5% 1 /2w GLOG-2125
Ri101  Composition, 3.3k8 5% 1/2w 6100-2335 | R320 Composition, 100k £53% 1/7 w 610G-4105
R102 POTENTIOMETER, Composition, 10 kR R340 Composition, 51 € 3% 1/2w 6100-0515
*¥10% GOLO-0800 R341 Composition, 100 kQ 5% 1/7w 6100-4105
RI103  Composidon, 1368 £35% 12w 6100~1155 | R34z Composition, 68 2 8% /2w G10O0-0883
Ri104 Compositon, 27 kR #53% 1/2w 6100-3275 | R343 Composition, 18 kR 3% 1/ 2w 61003183
Ri103  Composition, 100 2 5% 1/2w 6100-1105 | R344 Composition, 3.3 k@ 5% 2w £120-2335
Ri06 Composition, 1 M® #53% 1/2w 6100-5105 | R345 Composition, 47 k1 5% 1/2 w 6100-3475
R107 Composition, 1002 #5% 1/2w 8100-1105 | R346 Composition, 1.5k 5% 1/2w 6106~-2155
R108  Composition, 27 k&I 5% 1/2w 6100-3275 | R360 Composition, 1 M& #5% 1/2 w 6100-5105
RI09 Composition, 1.2k8 5% 1/2w 6100-2125 | R3s1 Compesition, 150 8 5% 1/2 w 6100-1155
R120  Composition, 75 k@ #5% 1/2w 6100-3735 | R362 Composition, 27 k@ 5% 1/2w 5100-3275
Ri21 POTENTIOMETER, Composition, 30 kil R363 Compositon, 1 M2 #5% 1/7w 6100-5105
10% 6010-140C | R364 Composition, 150 9 5% 1/2w 6180-1155
R122  Composition, 75 k% #5% 1/2w 6100-3755 | R365 Composition, 27 kQ 5% 1/2 w 6100-3275
Ri23 Composidon, 680 R 5% 1/2w 6100-1685 | R366 Composidon, 100 k8 5% 1 /7w HI00-4103
R124 Compositon, 2.7k2 #3% 1/2w 6100-2275 | R367 Composition, 220 & 5% 172w 6100-1225
R125 Compositon, 1 M2 5% 1/2w 6100-5105 | R368 Compositon, 2208 5% 1/2w 681001225
R140 Composition, 100k 5% 1/2 w 6100-2105 | RS0  Composition, 1 MQ +i0% 1/2 w 6100-5109
R141  Composition, 1.5kR 35% 1/2w 6100-2155 | R502 Composition, 2.4 MQ 25% 1,2 6100-5245
Ri42 Compositon, 100kQ 35% 142w £100-4105 R303  Film, 36kQ +1% 1/4 w 6350-3360
R143 Composition, 470 O #53% 1/2w 6100-1475 | RS04 Film, 12kQ #1F 1w aR50-31 28
Rl44 Composition, 6.8kQ 3% 1w 6110-2685 | R505 Film, 35 ki 2 1/M4w 6350~3360
R145  Composition, 1008 5% 1/2w 6100-1105 | R506 Compositon, 470 k& 5% 1/2w 6100-4475
R146 Compositon, 470k 353% 1/2w 6100-4475 | R307 Film, 39 k9 % 1/4w 6350-3320

R147 Composition, 100k& 5% 1/2w 6100-4165 | R508 POTENTIOMETER, Composition, 10 k&
R160  Composition, 1 MR +5% 1/2w BLOG-5105 Z10% S0~ 0000
Ri161 Composidon, 1508 5% 1/2w 5100-11535 | R50% Composition, 5.6 MO %1 0% 1/2w 6100-5565
Ri62 Composition, 27 k2 45% 1/2w 6100-3275 | R310 Composition, 100 © 210% 1/2 w 6100-210%
R163 Composition, 100 k&% #3% 1/2 w 6100-4105 | R511  Composition, 100 2 #10% 1/2 w 6100-2109
R164 Composition, 1.2k% #5% 1/2w 6100-2125 | R512 Composition, 470 k82 +BE 1/2w 61004475
R200 POTENTIOMETER, Composition, 5 k@ R513 Compositien, 620k 5% 12w 6100-4625
+10% 6000-0500 | R514 Compositon, 120k2 5% 1/2w 6100-4125

14




TYPE 1112-A STANDARD FREQUENCY MULTIPLIER

PARTS LI5T {cont)

Ref No INDUCTORS Part INo Ref No MISCELLANECUS Part No
L1 Choke 0485-4001 | T CONNECTOR, Coaxial, STD INPUT 08744542
.00 Ceoil Assembly 1112-2000 12 JACK 4230-2300
L101  Coil Assembly 11123010 | J3 TACK 4230-2300
L120  Coil Assembly 1120-2020 | 14 CONNECTOR, Coaxial, 100 MC TO 1112-B 0874~4547
1140 Air Choke 2.5 mh R.F.C. 4290-4600 100 JACK 4260-0400
L14] Air Choke 2.5 mbh R.F.C. 4290-4600 | TL01  CONNECTOR, Coaxial 1 MC 08744552
L1600  Coil Assembly 1112-2030 1200 1ACK £260-D400
1200 Coil Assembly 1112-2040 | J201  CONNECTOR, Coaxial, 10 MC 0874-4552
L2001 Coll Assembly 11124010 | J300  JACK £260-5400
£202  Metal Choke 680 ph £300-4600 | 1301 CONNECTOR, Coaxial, 100 MC 0874-4552
ij% Ige.w‘l Choke 100 ph 4300°0392 1\l METER, 0-100us, 1.0k 5730-0790
oil Assembly 1112-2200 e . P Q 3730-0950
1,240 Air Choke 2.5 mh R.F.C. 4290-4600 | MIU0 MBETER, 0-100ua, 1.0k 5730-195
1241 Air Choke 2.5 mh R.E.C. 4290-4600 | M200 METER, 0-100pa, 1.0kC 5730-0950
24. b o M300 METER, 0-100 pa, 1.0k8 5730~ 0950
1242 Metal Choke 8.2 uh R.F.C 4300-21.00 ' 2
L260 Coil Assembly 1112-0410 | PL1  PLUG, Power SR & d~080 0 part of 1112-0350
L261  Air Choke 4290-0200 PLZ  PLUG part of 1112-0350
1300 Coil Assembly 1112-p420 PL3 PLUG part of 1112-0300
1301 Coil Assembiy 1112-0430 | PL4  PLUC 1112-4070
%320  Coil Assembly HUIZ-0440 1 ) b GUARTZ PLATE, & Mc 1112-4040
1,340 Choke Assembly 1112-2050 ;. ' = b
; P Q00 QUARTZ PLATE, 10 Mc 1112-4030
L341  Air Choke 4290-1300 | Sa00 QUARTZ PLATE 1112-4060
1,342  Air Choke 4290-1300 Q
1343 Coil 1312-4020 | R¥1 RECTIFIER, Type 1N3255 6081 -1003
L344 Coil 1112-0450 | RX2 RECTIFIER, Type 1N3255 5081-1003
1345 Coil 1112-0460 | RX5 RECTIFIER, Type IN3660R 6081 -1006
L360  Coil 1112-0430 | RX6 RECTIFIER, Type 1N3660R 6081 -1006
k361 Con MIZ-8280 ) g1 SWITCH, Toggle, POWER 7916-1300
; il 1311203430 .
Caes ood 1128550 | S100 SWITCH, 7910-0600
$200  SWITCH 7910-0600
3300  SWITCH 7910-0600
$400 SWITCH 7910-1300
Ti  TRANSFORMER 0365-4890
V100 TUBE, Type 6AUG 8360-2100
V10l TUBE, Type 6AUS 8360-2100
Vi20 TUBE, Type 6C4 8360-3800
Vi40 TUBE, Type 6ANS RCA 8360-1300
V160 TUBE, Type 6BCS §360-2900
V200 TUBH, Type 6X8 8360-8400
V220 TUBE, Type 6C4 8360-3800
V240 TUBE, Type 6ANS RCA 8360-1300
V260 TUBE, Type 6BCS 8360-2900
V300 TUBE, Type 6X8 8360-8400
V340 TUBE, Type 6ANS RCA 8360-1300
V360 TUBE, Type 6CYS 83604426
V36l TUBE, Type 6CYS 8360-4426
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TYPE 1112-B
SPECIFICATIONS

SPURIDUS SIGHALS Unwanted harmonics of the input frequency are ot lemst 100 db

below the desired output frequency.

FREQUENCY MODULATION Less than +1 x 107 residual noise.

MOISE
INPUT 20 mw, 100 Mc, sine wave from Type 1112-A,
DUTPUT 1000-Mc sine wave; 250mw into 50-ohm loud; 50-ohm cutput

impedance,

LOCKING RANGE 100 ke ot the input frequency.

-:ﬁANZ,)WigTH Alfowable frequency deviation rate is 100,000 cps ot the in-

: put frequancy.
_?@WER SUPPLY 105-125 {270-250) v, 50-60 cps, 120 watts. Power input accepts
' either Z-wire (Type CAP-35) or 3-wire (Type CAP-22, furnished)

Power Cord.

D ﬁéE?‘éS%GNS Reloy-rackpanel width 19 in., height 12-1/4 in. (485 by 330 mm).

Over-oll depth 11-1/2 in. (265 mm).

35 1b. 116 kq).

ased by Radio Corporation of Americo. Potent numbers sup-
dupon request. Licensed only for use in medgsuring or fesf-
electronics devices, electron tube circuits, ports of such
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TYPE
STANDARD

1112-0
FRE

MULTIPLIER

(1000

1.1 PURPOSE. The Type 1112-B Standard Frequency
Multiplier (Figure 1) provides a 1000-Mc signal
when suppiied with a suitable 100-Mc input. Such
an input is most conveniently derived from a com-
-~ paniom instrument, the Type 1112-A Standard Fre-
© guency Multiplier, which in turn can be driven by a
- frequency standard oscillator such as the General
Radic Type 1113-A or 1115-B.

W DESCRIFTION,
©1.3.1 CONTROLS., The table below lists the con~
trols on the front panel of the Type 1112-B Stand-
- grd Frequency Muitiplier,

1.2,2 CONNECTORS. The Type 874 Coaxial Con-
nector on the front panel is the 1000-Mo rf output

Mc)

Section 1

INTRODUCTION

connecior. On the rear of the instrumentarea Type
%74 Comnector for the 100-Mc input and a three-
terminal male power Cconneclor.

1.2.3 METERS. The MONITOR AND TEST meter
indicates limiter grid current, diode current in the
900-Mc multiplier, mixer diode current, or output
tevel, depending on the setting of the switch below
the meter. Meter calibration is from 0 to 100 mi-
crogmperes.

The REPELLER VOLTAGE meter indicates
current proportional to repeller voltage. The indi-
cation has been seton scale by means of an internal
calibration adjustment. Meter calibration is from
0 1o 100 microamperes.

TABLE OF CONTROLS

Name

Description

FUNCTION

POWER

MOMTOR AND TEST
switch

REPELLER VOLTAGE
PUSH TO CHECK LOCK | Push button

INCREASE OUTPUT.

Toggle switch

4-position selector

rotary control

Continuous rotary control

Turns instrument on oy off,

! Determines function of
MONITOR AND TEST
meter., ~Continuous moni-
toring positions are’ -
marked by e oo

_ Controls repeller voit-

- Lage static value.

I Acmates detuning device
in kiystron cavity.

Controls gain of 1600-Mc
amplifier,
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Section 2

PRINCIPLES OF OPERATION

2.1 GENERAL. The circuitof the Type 1112-B (gee
Figure 2) comprisesa kiystronescillator-and triede
amplifier-operating:at F000: Mt and:controleircuits
forestablishing and. mwaintaining a tight: phase lock.
of-the.wwseillator. frequency.to the tenth-harmonic of
Ehe 103»Mc_mpat fremuency. The use of a locked
oscillator as a selector eliminates the confusing
spurious output signals often found in conventional
multipliers,

The instrument reguires an input of at least
20 milliwatts at 100 Mc, Theavailable output-powes.
at-1000 - Meds-avleast 250 millivatis:

2.2 INPUT AMPLIFIER AND MULTIPLIERS. The
100-Mc input-signal-te-amplified in-a-6AGS pentode
stage -and thes multiplied t0:900:Mc by-twe-triplexr
stages. The first tripler is a 6J6 push-pull tricde,
the second a pair of germanium diodes. Part of the
ouiput from the input amplifier is used to drive a
6AGS buffer stage, which supplies the reference-
phase signal to a 100-Mc phase detector,

As a check on the over-all operation of the
muitiplier stages, the rectified dc in the diode trip-
ler stage is metered, and may be read on the MON-
ITOR AND TEST meter with the switch set at 900
MO MULTIPLIER,

Z,3 OFFSET LOCKING SYSTEM. The 9@8 =ie outs
put-of-the-second-tripler:$tageisfed to e
exzalong with the 1000-Me sipnab fromethe: kiystmn
pseillator, producing.a-beat: f‘requency of 1@{} Me,
"FhisdB0- Mc-'._ ntermediatefre :

b dz:: vekage that a_nes mth:.the rei nve phase ot
the two input-signals. This dc signal drives a 5AU6
dc amplifier, which varies the kKlystron repeller
voltage, thus varying the oscillator frequency. When
the frequency is near zero beat with the 1000-Mc
target frequency, the phase-detector output signal
causes the repeller voltage to lock the klvstron on
frequency. The output frequency is thus stabilized
at a value of 1000 Mc.

2.4 DIODE MIXER. The IN21B diode mixer stage
comprises an input parallel - tuned circuit {L1i8,
C135 in Figure 2) at 1000 Mc, and a series-tuned
circuit {1120, C137} for the %00-Mc input. The in-
ductance L119 acts as an rf choke, furnishing a de
return for the diode current, The mixer diode cur-
rentcan be read o the MONITOR AND TEST meter

22

with the switch set at 900-1000 MC MIXER. The
output circuitof the mixer is the series-tuned input
circuit of VIS (C136, 1121, and C ok of V1035; C139
is a blocking capacitor), This mrcmt is runed by
adiustment of L.121.

2.8 1I-¥ AMPLIFIER LIMITER. The i-f amplifier
limiter comprises V103 and V106 as amplifiers, and
V107 as a limiter stage. The pass band of this am-
plifier is at about 100 £1,7 Mc¢. The 100-Mc ampli-
tude -limited output signal is supplied to the input of
the 100-Mc phasge detector.

2.6 PHASE DETECTOR. The 100-Mc phase detec-
tor compares the reference-phase signal from the
6AGS buffer with the "variable-phase” signal from
the amplifier limiter. The reference-phase input
signalis applied to a tunedinput circuit (1113, C121),
balanced to xf "ground” by means of C127 and 128,
The "variable phase” signal is applied to a tuned
circuir {1115, £126), with one side at rf Yground”.
Thiscircuit is broad-banded by theloading resistor
R113.

The vector sum of the "variable phase” volt-
age across C126and one-half of the reference-phase
voltage across L.113 (one side of C121) produces
vopltages which are rectified by diodes D103 and
D104, I the "variable phase” voltage is at a 90~
degree angle to the reference - phase voltage, the
summation voltages are equal, and the rectified
voltages developed by diodes Di03 and D104 are
equal and opposite in sign with respect to the slider
arm of R114. The arm of R114 must be carefully
centered to compensate for rectification character-
istics of the diodes. This procedure is described
in paragraph 5.2.4.

WARNING

The zf chassis of the 100-Mc phase
detector and the phase-detector cir~
cuits are -625 volts off dc ground.
Do not touch the adjustments or use
a volt - ghmmeter on these circuits
while normal operating voltages are
applied,

In normal operation the phase-detector dc output
voltage varies on both sides of zero, driving the
gridof thedc amplifier V104, and causingthe repel-
ler voltage to change in order to keep the kiystron
in the phase-locked condition. Repeller voltage can
be read on the front-panel REPELLER VOLTAGE
meter.




TYPE 1112-B STANDARD FREQUF

2,7 OSCILLATOR AND AMPLIFIER. The 1000-Mco
kiystron oscillator {(V108) and pencil-tricde ampli-
fier (Vi09) are mounted on a removable subasgem-
bly, which isfastened to brackets on the rear of the
panel. In order to facilitate tube changes, this sub-
agssembly can be removed from the brackets with
cable connections left undisturbed. The klystron is
mounted ina quarter-wavelength coaxial cavity, and
operates in the 1-3/4 mode. The 5876 grounded-
grid amplifier provides gainand isolation to protect
the control circuit and klystron tuning from the ef -
fects of external signals and variation of locad im-
pedance, A PUSH TO CHECK LOCK button on the
front panel provides a means of introducing a smail
detuning effect in the klystron resonator. Pressing
this button produces a deviation of the klystron cav-

3.1 INSTALLATION. The Type 1112-B should be
installed as close as convenience permits io the
‘place where measurements are to be made. Dis-
._tance from the driving source should also be kept
‘to 2 minimum, to reduce cable losses and ensure
-'f:he necegsary 20-milliwatt input signal.

Before connecting power to the insirument,
check that the fuses and power transformer con-
nections are correct for the operating voltage to be
used. Power fuses are mounted at the rear of the
istrument, just above the power connector. The
oitage for which the power transformer is con-
ected is indicated on the nameplate near the power
put connector. When changing transformer con-
ections, reversethis nameplate and substitute fuses
f the proper rating, as listed in the Parts List at
e rear of this manual.

- The 100-Mc input should be connected to the
ype 874 Coaxial Connector on the right rear of the
insttument. The output cable should be comnected
tothe Type 874 OUTPUT coaxial connector on the
-rsntpanel A B0-ohm coaxial cableis recommended,
- Make certain that all wbes are in their prop-
sockets. Under some circumstances, the klystron
1d possibly the pencil triode (V109) maybe shipped
eparately

: SETTING MULTIPLIER IN OPERATION. After
ing the checks described in paragraph 3.1, place
:Standard Frequency Multiplier in operation as
Hows:

. ‘Connect the power cord to the male power
_ r.‘on the rear of the Multiplier and to a suit-
power source, Snap the POWER switch on.
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ity tuning, which causes the control circuit to read-
justthe repeiler voltage to maintain phase lock, The
resulting deviation in the repsller voltage can then
be read on the REPELLER VOLTAGE mster.

2.8 POWER SUPPLY. The power supply operates
from 105-125 {or 210-250% volts, 50-60 cps alternat -
ing current, and uses 120 warts. The power-trans-
former primary may be connected for either 105-
123 0r 210-250 volts asindicated in IFigure 4. Three
high-voltage regulating circuits are provided, one
to gperate the conventional circuits with the nega-
tive side grounded o the chassis, a second for the
main klystron supply, and a thivd for the klysiron
repeller~voltage control clrcuit, The klystron uses
a rectified heater supply.

Section 32

OPERATING PROCEDURE

b, Ser the MONITOR AND TEST switch 10
900 MC MULTIPLIER. Check for a meter deflec-
tion of about half scale (50ua), representing dc rec-
tified by the dicde tripler stage,

c. Check for input to the mixer by setfing the
MONITOR AND TEST switchto 2001000 MC MIXER.
The meter deflection should be about half scale or
less,

d. Set the MONITOR AND TEST switch to 100
MC LIMITER. I the klystron and its control cir-
culls are operating properxly, there will be grid cur-
rent in the limiter stage.

e. Set the MONITOR AND TEST switch 1o 1000
MO QUTPUT, and check the available cutput power
at 1000 Mc by turning the INCREASE CUTPUT con-
1rol cloeckwise and noting increasing current on the
meter,

i, To check that the klystron is locked, first
rotate the REPELLER VOLTAGE control. The RE-
PELLER VOLTAGE meter indication should be with-
in about 15 divisions of midscale, and should hold
sieady as the control is rotated through much of itg
range. Set the control withinthe range marked SET.
Then pusgh the FUUSH TO CHECK LOCK button. The
REPELLERVYOLTAGE meter shoulddeflect slightly.
Only if these two checks are made successiully is
the klystron locked, Under normal conditions, the
entire multiplier should stabilize and lock after five
minutes of warm-up.

g. H the kKlystron fails to lock properly, it
may be necessary to adjust the oscillator frequency
by means of the adjusiment {(C157)on the side of the
resonater. Refer to paragraph 3.2.7.
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h. For normal operation, the MONITOR AND
TEST swirch should be left in one of the positions
marked with a dot, because the meter will then in-
dicate a2 sudden change in operating mode. The 100
MC LIMITER current reading indicates that the
kiystron beat note is within the i-f amplifier pass

band, with adequate level, and that the klystron is
probably locked. The 1000 MO OUTPUT current in-
dicates cutput level, and thus over-all performance,
However, this may be misleading if external signals
are fed into the OUTPUT compectoy or if the IN-
CREASE QUTPUT control is sef for low output.

Section 4

CHECKS AND ADJUSTMENTS

4.1 KLYSTRON LOCK, If proper lock is estab-
lished, changing the INCREASE QUTPUT setting will
cause the REPELLER VOLTAGE meter reading to
vary only slightly from its normal midscale posi-
tion. However, the 100-MC LIMITER current {as
read on the MONITOR AND TEST meter with the

switch at 100 MC LIMITER) should not charge ag

the INCREASE QUTPUT setting is varied.

A check with a beterodyne oscillator will im-
mediately detect a properly locked condition if the
input signal is crystal-controlied {as from a Type
1112-A Standard Frequency Multiplier). When the
klystron is thus properly locked at 1000 Mce, the
output signal sounds like that of a crystal oscillator,
assuming the controlling source is adequately stable.

If the resonator cavity needs retuning, the
process will be simplified with the aid of g hetero-
dyne oscillator to observe effects of tuning adjusi-
ments. A combination of the General Radio Type
1218-A Unit Oscillator, Type 874-MR Mixer-Recti-
fier and a suitable audio amplifier is recommended.

4.2 INCORRECT KLYSTRON MODE. The klystron
repelier - voltage conirol circuit may accidentally

lock the frequency at 31000 Mc in the 2-3/4 mode,
instead of theproper 1-3/4 mode {refertoparagraph
2.73. 'This is most lkely if power is interrupted
after the instrument is warmed up. When locked in
the 2-3/4 mode, the kKlystrondelivers only afraction
of its normal cutput power. The REPELLER VOL.T-

T AGE meter will read between Dand 20 ua{about -20
to -30 volts de on the repeller). To restore proper
operation in the 1-3/4 mode, rotate the REPELLER
VOLTAGE contrel through the SET sector, then re-
set it in the SET sector.

4.3 FALSE LOCK. The kilystron may sometimesg
generate a sideband that locks at 1000 Mc, leaving
the main kiystroncarrier frequency unlocked. When
this pccurs, the 100-Mc LIMITER meter will indi-
cate well below midscale, and a check with a heter-
odyne oscillator -detector will disclose a weak clean
signal at 1000 Mc, a strong, rough signal either sbove
or below 1000 Mc, and an additional sideband oxr se-
ries of sidebands on the other side of the carrier.
Rotating the REPELLER YVOLTAGE control counter-
clockwise and returning it to the SET sector usually
restores proper lock. X this readjustment does not
restore proper lock, retune 1124 {refer toparagraph
5.2.9).

Section 5

SERVICE AND MAINTENANCE

5.1 GENERAL. Refer to paragraph 5.1, page 6.
5.2 ALIGNMENT PROCEDURE,

WARNING
High voltage is applied continvously
to the subchassis of the 100-Mc
phase - detector unit during the op-
eration of the instrument. This sub-
chassis, covered by a shield can

marked WARNING HEGH VOLT AGE,
should not normally require adjust~
ment.,

5.2.1 GENERAL. TFor a complete alignment, sev-
eral items of fest equipment will be neseded:
Required [tems:
a, Volt-chm-milliammeter, 20,000 chms/volt,
{5cales to cover up to at least 850 volts dc.)
b, Grid-dip escillator, 100-300 Mc.
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¢c. Vacuam - tube voltmeter {(General Radio
Type 1806-4).

d. Heterodyne test oscillator {A combination
of a Type 1218-A Unit Oscillator, Type 374-MR
Mixer-Rectifier, and a suitable audio amplier).

Desirable Items:
e, UHF grid-dip oscillator (900-1000 Mc}.
f. VHF signal generator {GR Type 1021-AV).

5.2.2 100-900-MC MULTIPLIER ADJUSTMENT, To
check the alignment of this section, set the MONI-
TOR AND TEST switch to 900 MC MULTIPLIER and
check that C101, C187, C112, and C113 are set for
maximum meter current. 1f these adjustments seem
to be correct, and if the klystron oscillator seems
to be functioning properly, set the MOMITOR AND
TEST switch to 100 MC LIMITER. The Mmitercur-
rent will then be directly affected by the settings of
C101, €107, C112, C113, C114, and C137. The 900-
1000 Mc mixer is driven by the multiplier chain
and by the klystron, but since the magnitude of the
klystronsignal is much larger than that of the mui-
tiplier-chain output, the beat-note amplitude iscon-
trolled principally by the amplitude of the 200-Mc
signal, Thus the 100 MC LIMITER current is an
index of the effectiveness of the multiplier chain.

For a further check on the 100-%00 Mc mul-
tiplier chain, it is possible to check the tuning of
the chain by setting the MONETOR AND TEST switch
to 900-1000 MC MIXER, disabling the klystron os-
cillator by pulling out the rf unit power cable plug
{PL101)}, and checking for maximum mixer current
while trimaming €10}, C107, Ci12, C113, €114, and
£137. The setting of C137 is broad, and depends on
correctadjustment of C135, €137 should not be re-
adjusted under normal circumstances.

CAUTION
Before weinderting. the-power: phag
«forthe ziunitsswitch-the-entire-in-
struentioff toaveid danger-of-dam-
aging: thezklystron.

in view of the check afforded by the 100 MC LIM-
ITER current, it should seldom, if ever, be neces-
sary to carry out a complete check by disabling the
klystron.

To check operation of the diode harmonic gen-
- erators {Di01, D102), measure the dc voltage from
~ the center tap of L107 (R109) to ground, This should

"~ Befrom 10 to 19 volts measured with a vacuum-tube
“or 20,000 ohm fvolt meter, With some diodes, prop-
“'er operation may be obtained with slightly lower dc
voltage developed.

Eachstage canbe aligned for proper operation
-___easxfiy with a grid-dip oscillator {such as Measure-
ments Corp. Model 59 Megacycle Meter) for C101~
Ll_Oi C197-1.102, C112-1.105, and C113-L107. Ad-
o j_us'tment 0fC114-L108 requires a 300-Mcwavemeter
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{with meter indicator) or a uhf grid-dip oscillator
{guch as the PBoonton Hlectronics Model 101 C137
musgt be setr for maximum 900~1000 MIXER curvent
afrer adjustment of the 900-Mc muldplier circults
and after proper setting of 135 {(refer toparagraph
5.2.6}.

3.2.3 100-MC AMPLIFIER-LIMITER ADJUSTMENT.
The two 100-Mc amplifier stages and the 100-Mc
limiter stage are mounted in 2 shielded subchassis.
Aligmment of these stages is easy to check, up to
the Hmiter grid current. Set the MONITOR AND
TEST switch to 100 MC LIMITER and peak gridcur-
rent with U121, 1L.122, and L.123. For this test, the
beat note from the normally operating signal sys-
tem will be adequate. A test signal can be injected
{for troubls-shooting) at €130 {cxystal mixer diode
socket) if the 100-Mc test signal is connected a-
cross $136 to ground. When normal operation is
resumed, L121 may require slight readjustment 1o
peak up the input cizrcuit,

Adjustment of the 100-Mc limiter requires
reference to the 100-Mc phase-detector output cir-
cuit. Before beginning this adjustment, digable the
klystron power supplies by removing the series-
regulator tubes {V301B, V501C) from the voltage -
regulator circuits to avoid danger of damaging the
phase - detector diodes, Check the tuning of L124
by measuring the dc output voltage between slider
and either end of R114 with a vacuum -tube volt-
meter. Set L124 for maximum output voltage, using
the 100-Mc reference standardinjected across C136,
Then detune 1124 about one turn clockwise, (Refer
to paragraph 5.2.9.

5.2.4 100-MC PHASE-DETECTOR ADJUSTMENT.

5.2.4.1 General.

WARNING

The phase-detector subchassis, R114,
and circuits associated with Vi04
are norinally at -6235 volts do. Avoid
bodily contact with components 1o
prevent personal injury. Avoidshort-
circuiting any of the terminals of R114
and R115 1o ground, even momentar-
ily, ag such a short will damage the
phase-detector diodes (D103, D104).
Carry out the following adjustments
with extreme caution.

Adjustment of the 100-Mc phase detector re-
guires adeguate test equipment for proper results.
The principal reason for readjustment would be
failure of the dicde rectifiers (D103, D104) caused
by accidental short-circuiting of the phase-detector
output circuil to ground, or other component fail-
ure having similar effect on these diodes. Undex
normal circumstances, the phase-detector circuits
will not require adjustment.
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Before any realignment of the phase detector
is undertaken, it is necessary to change the power-
supply circuits in order to ground the phase detec-
tor and 1o remove the accelerating voltage from the
kiystron, To make this change, first unsolder the
leadiblack with Ted tracer) from the terminal ar the
bottom rear of the middle etched-circuit regulator
board in the power-supply section (this lead goes to
pin 3 of V501B), Then solder this lead to anchor
terminal 117, which is the solder terminal mounted
over the supporting post at the top edge of the bot-
tom etched - circuit regulator board. This wiring
change is shown in Figure 4, near the multipoint
connector. When this change is made, the phase-
detector chassis is comnected to do chassis ground.
Check this with an chmmeter before proceeding
further. With the power supply thus rewired the dc
arnpiifier tube (V104) and the REPELLER VOLTAGE
meter can be used as a vacuum -tube-voltmeter null
detector t¢ determine that the phase detector is
balanced, Co

9.2.4.2  Adjustment of Unbalanced Phase (CI126-
Liis,

2. Hewire the power supply as described in
paragraph 3.2.4.1 ro ground the phase-detector chas-
sis.

b, Apply a 100-Mc signal across C136 to
ground ($00-1000-Mc mixer socket), and check the
de voltage berween the slider and each end of R114
with a vacuum-tube voltmeter. The dc voltage be-
tween center and either end should be from 2 to 10
volts, and the two voltages should be egual 10%
when the slider is set to the center of its resistance
range,

©. Since the voltages from the slider 10 each
of the load resistors are the same and add in opposi-
tion, the voltage across R114 should be zerp when
the circuitis working properly with imput to the un-
balanced-phase input circuit only. The input to the
balanced-phass circuit can be completely removed
{by removal of V103), but it is usually sufficient to
remove the driving power from the input comnector
on the rear of the instrument.

5.2.4.3 Adiustment of Balanced Phase (C121-1.113,
C127-C128),

a, Rewire the power supply as described in
paragraph 5.2.4.1 to ground the phase -detector
chassis.

b. Apply a 100-Mc signal to the Type 874 in-
put connector at the rear of the instrument.

c. Adjust Ci061, €147, L1110, and Ci21 for
maximum dc veltage bertween slider and etther end
0fR114, as measured witha vacuum -tube voltmeter,
The voltage should be between 1.5 and 3 volts be-
tween slider and each end of R114, These voltages
add in opposition to produce zero volts {null) across
R114 when the circuit is properly balanced,
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o, Balancing of the entire phase-detector ciz-
cuit requires that each of several elements be se-
lected andadjusted to provide the best possible null
across R114, withthe input signal supplied to either
the balanced-phase input {(1.112) or the unbalanced-
phase input {L116}. The crirical balancing adjust-
menis are K114, C127, and C128. The balancing
procedure is as follows:

{1} Make sure that the diodes (Di03, 3104}
have not been damaged and that none of the circuit
components is shorted out (especially €127 and
C128). These diodes have been selected for bal-
ance; if it is ever necessary to replace them, be
sure to select a palr near balance, or use the di-
odes sold paired {(e.g, IN35). If any dc voltage ig
developed across both halves of R114, diodes are
probably satisfactory and should not require re-
placement, If no dc owtput voltage appears between
slider and either end of B114, unsolder the leads to
the slider and the counterclockwise end of Ril4
{junction with R115), and check the forward and re-
verse resistances of the dicdes with an chmmeter,
Forward resistance should be between 50 and 100
ohms (4.5 volts applied); reverse resistance should
be over 300,000 ohms, and preferably over 500,000
ohms {4,5 volts applied). Both diodes should show
similar reading. This check is not necessary if the
diodes in use are the original dicdes and the de out-
put voltage is approximately the same from each
side.

{2) Checkthat C127 and C128 are not shorted.

(3} Center the slider of R114, using an ohm-
meter. It is not necessary 1o unsclder leads if the
negative terminal of the ohmmeter ig applied to the
glider,

{4) Align the rfcircuitsfor maximum dcvolt-
age between slider and each end of R114 (refer to
preceding step), using input to unbalanced phase
only.

{3} Comnect a dc vacuum-iube voltmerer a-
cross R114 from end to end, or across test points
TPl and TP3. If the voltmeter indicates zero, the
phase detector is balanced, ¥ the voltmeter indica-
tion is very near {£0.1 volt) zero, adjust R114 for
nid],

{6) Remove the input from the unbalanced
phase, apply input to the balanced phase, and ad-
just €128 for null as indicated by a dc vacuum-tube
voltmeter across R114. Ifa null cannot be obtained,
readjust C127 by bending the tab attached to C121,
and then reset T128 for null,

{7) The REPELLER VOLTAGE meter may be
uged as a null indicator as follows: first establish
the reading of this meter with a short circuit (i.e.,
a clip lead) between the ends of R114, and then re-
move the short circuit. When the phase detector is
balanced, the meter reading will be the same as it
was with the short-circuit in place.
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{8y After completion of the alignment adjust-
ments outlined sbove, the phase detector should be
balanced for both balavced-phase and unbalanced-
phase input signals, taken one at a time. Never at-
tempt to adjust phase - detector balance with both
sides energized.

{9) Rewire the power supply as it was orig-
inally connected.

5.2.5 DC AMPLIFIER ADJUSTMENT. The dc am-
plifier adjustment R116 should be set so that, with-
put rf input at the coaxial input commector, a de voli-
age of about -105 volts appears between the klys-
tron cathode {pin 3, V108) and klystron repeller {pin
5, Vi04)., This setting, which should be inside the
zone marked SET on the front-panel REPELLER
YOLTAGE control, is evidenced by a REFELLER
VOLTAGE meter reading slightly above midscale
{approximately 60 pa).

CAUTION
Both of these check points are at high
negative voltage with respect to the
chassis ground.

5,2,6 S00-1000 MC MIXER TUNING ADJUSTMENT.
The 900-1000-Mc mixer iz adjusted at the factory,
and should require little or no attention under nor-
mal conditions., Proper operation is evidenced by a
MOMITOR AND TEST meter reading near midscale
with the switch at 900-1000 MC MIXER. This cur-
rent indication is affected principally by rectifica-
tion of the 1000-Mc input signal from the klystron.
If it is certain that trouble exists in the 1000-Mc
tuned circuit {(C135-L118), €135 should be adjusted
to peak the circuit. Improper adjustment of €135
may peak the meter indication at a frequency other
- than 1000 Mc, and may lead to misadijustment of the
" klystron for maximum output on an incorrect fre-
—guency. Such misalignment of the mixer may pre-
“went the klystron from locking to the correct fre-
SQUency.
To readjustthe mixer, first set C135for max-
Jimum currvent with the kiystron operating at 1000
~Me. Then set C137 for maximum 160 MC LIMITER
‘current, with the entire instrument operating and
“the klystron locked.

It is also possible tocheck the settng of C137
bydisabling the klystron and carrying out the checks

described in paragraph 5.2.2.

To replace the IN21B mixer diode (D105}, re-
- move shield can from mixer, swing the spring clip
. toone side, lift out the diode and insert the replace-
ment, securing it by returning the gpring clip, Re-
“‘Biace the shield can,

52,7 KLYSTRONOSCILLATOR ADJUSTMENT. The
clvstron oscillator frequency adjustment is C157, a
crew-type adjustment set in the side of the oscil-
ator resonator. It will be necessary to reset this
idiustment after replacement of the klystron, and it
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may benecessary 1o reset it to re-establish proper
locking conditions after aging of the circuit ele-
ments. In the absence of a 100-Mc control signal
at the iyput connector, use a heterodyne frequency
meter o establish the frequency of the klystron neax
1000 Mo, Then adjust the oscillator frequency by
turning the tuning screw. Once the klystronis tuned
to the corrvect frequency, lock the screw by taking
up on the check nut. Caution is advised 1o prevent
personal contact with the series-reguiator tubes in
the power supply to avoid burns,

Adjustmment of the tuning screw will have a
pronounced effect on the REPELLERVOLTAGE me-
ter indication if the klystron is locked at 1008 Mc
with a 100-Mc signal at the input comnector. If the
klystron is not locked there will be no appreciable
effect. it may be hecessary to irim C157 after the
instrument warms up in order to operate the klys-
tron at -~105~volt repeller voltage, the optimum re-
peller voltage value,

To replace the kiystron (V108), unscrew the
support plate holding the klystron socket, pull the
entive tube out of the resonator, and insert the re-
placement Type 6BM6 klystron. It'is desirable to
insert the klystron into the resonator and to seat it
againgt the internal stop~ring before installing the
socket on the base of the klystron. Replacement of
the kiystron may necessifate retuning of the reso-
nator {C157).

5.2.8 1000-Mc AMPLIFIER ADJTUSTMENT. The tun-
ing adjustment of the 1000-Mc amplifier is C201,0n
the side of the amplifier chassis. The capacitor
knob canbe turned withthe fingers,ora screw driy-
er can be inserted in the slot and used as anadjust-
ing lever. A few degrees of shaft rotation covers
the entire range of adjustment, C201 should be get
for maximum 1000 MC OUTPUT current as indicated
on the MONITOR AND TEST meter,

To replace the 1000-Mc amplifier wbe (Vi09),
proceed as follows:

a. Remove r-fchagsis from brackets in rear
of instrument.

b. Remove the screws that attach the cover
of the amplifier chassis, and remove the cover.

¢. Loosen the two screws holding the cxoss~
baxr in place at the center partition, The crossbarx
holds the grid flange of the pencil tube captive by
filling the gap in the circle of the spring contacts.

d. Remove the crossbar, withdrawing with it
the spring fingers that hold the grid flange in its
circular contact spring,

2. Pull off the heater -lead socket at the cath~
ode end of the tube just far enough to release the
heater leads. It1is necessary 1o bend the rf choke
leads slightly to do this,

f, Lift the grid flange, and i necessary, the
cathode cylinder, of the pencil tube, The tube should
come out easily,
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g. To insert the replacement Type 5876 tube,
first push the grid flange into the spring contact in
the centexr partition {with crossbar removed), The
cathode cylinder will engage the two-pronged cath-
ode contact spring and snap into position when the
tube is inserted properly. The anode cylinder should
not bind at any point, but should make good contact
with the spring fingers inside the trough (plate tun-
ing inductance).

b, Orient the tube sothat the two small heater
leads can be ingerted in the appropriate holes in the
socket., Insert leads and push socket on until it
touches cathode cylinder {as far as it will go).

i, Replace the crossbar, making sure that
the springfingers grip both sides of the grid flange.
Tighten screws holding the crossbar in place,

J. Replace the cover, tightening all screws.

k. Check the tuning by advancing the IN-
CREASE QUTPUT control and peaking the tuning
adjustment {C201) for maximum 1000 MC QUTPUT
current.

To replace the monitor diode {D201); remove
the screw holding the retaining spring, and remove
the diode., Insert the new IN21B, and replace the
spring and screw, 1f the 1000 MC OQUTPUT current
is muchbeyond full scale whenthe INCREASE OUT-

PUT control is fully advanced with no load, rotate
the mounting of the diode coupling loop slightly to
reduce coupling and lower the meter reading, To
make this adjustment, loosen the nut {ingide the am-
plifier chassis) holding the diode pickup loop, and
tighten the nut while holding the loop mounting bush-
ing at & proper angle. This adjustment should not
be necessaryunless the replacement 1N21B1is mark-
edly different from the original diode.

5.2,9 ADJUSTMENT TO OPTIMIZE LOCK RANGE,
In order to obtain the optimum locking character-
istics, it i8 necessary to detune 1.124 from the set-
ting that gives maximum output voltage at the phase
detector, With the instrument in operation, turn the
tuning slug of 1124 slowly clockwise while swinging
the REPELLER VOLTAGE controlover a wide angle.
The optimum setting of L124 is that which permits
the REPELLER VOLTAGE control setting to be
varied most without losing lock, The amount that
the slug of 1124 must be detuned will normally be
from 1/2 to 4 turns from its “peaked” setting,

Under normal conditions, the REPELLER
VOLTAGE control should be left set inside the SET
range. For further details onthe adjustment of L124,
refer to paragraph 5,2.3.

TABLE OF VOLTAGES

TUBH ; TUBE ; TUBE
(TYPE) PIN DC VOLTS Tyem) PIN D YOLTS (TYP) PIN | DQVOLTS
V5014 1 +240 V501G 1 -355 V104 1 -625
(HAUS) 3 +250 (6AUS) 3 -330 {6AU6) | 2,7 -625
5 +355 5 -180 3,4 -625
8 +355 g -189 5 -430
2,7 +125 2,7 -490 6 525
Y5024 1 +240 V5020 H -355 Vi0s 1 0
(1ZAXT) 2 +135 {124X7) | 2 -471 (BAKS) | 2,7 2.1
3 +158 3 468 3 6.5 ac
4,3,9 +123 4,5,9 -450 4 O
6 +158 6 -468 5 +124
7 + 78 7 -540 & +124
8 + B4 8 -5360 106 z )
V034 1,5 + 84 V5030 1,3 ~560 {64KS) | 2,7 +2.90
(5651) 2,4,7 0 {3651) 2,47 -625 5 5.5 ac
V5018 H - 21 - V101 1 0 4 ]
(6A1T5) 3 0. (6AGS) | 2,7 +2.1 5 +130
5 +140 3 6.5 ac & +130
8 +140 4 0 V107 1 -0.4
2,7 -183 ] +225 {6AGS) 2,7 i
V5028 1 - 21 6 +i35 3 6,5 ac
{12AXT) 2 -132 vigz 1 +220 4 g
3 -155 (616} 2 4220 g +122
4,59 -185 3 8.5 ac & +116
6 ~-155 4 ¢l Vi0s 1 G
7 -240 5 0 {6BM6} P) -318.%
8 ~ 245 & ¢ 3 -335%
V5038 1,5 -245 7 e 4 -323
{5651) 2,4,7 -330 Y103 1 Iy cap - 430
(6AGS) | 2,7 2.1 V109 L.204 6.5 ac
3 6.5 ac {5876} | L205 o
4 0 cath, | +1to+16
5 +240 grid 0
E 8 +143 plate | 4240

NCTE: Voltages measured with vacuum-tube voltmeter,
with Multiplier in locked condition,
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PARTS LIBY
Rot No CAPACITORS st No N CAPACITORS Part Mo
Cis S0 142  Cevamic, 470 pf ®20% 500+ 4404-1479
CiB  Elecerolytic, 25 uf 450 v 4450-0800 | ©143 Ceramic, 470 pf 2209 S00v 4400- 2000
Clg a5 pf Ci44  Ceramic, 47 pf £10% N750 500 v 4400-4300
CZA 50 pf €145  Ceramic, 470 pf £20% 500+ 44041479
: Electrolytic, 25 uf 450 v 4450-0800 | (146 Ceramic, 470 pf +20% 500 v 4404-1479
25 puf C147 Ceramic, 470 of 2209 500 v 4404-1479
59 pf 148 Ceramic, 470 pf +20% 500 ¥ 448041479
Electrolytic, 25 puf 450 v 4430-0800 149 Ceramic, 470 pf +20% 500 v 4400-2000
25 pf G150 Ceramic, 47 pf #10% 500« 4400~ 4300
30 pf €151  Ceramic, 470 pf 220% 500 v 4400-2000
Blectrelytic, 25 uf 450 v 4430-0800 Ci52  Ceramic, 4.7 pf *10% 300v 4400-0700
25 uf ©153  Ceramic, 15 pf =10% 500+ 4400-3300
1500 ué Q154 Ceramic, 470 pf £20% 500w 44041479
Electrolytic, 750 pf 4450-0700 | €155  Ceramic, 470 pf $£20% 500 v 4404-1479
750 pf C156 GCeramic, 470 pf #20% 500 v 4400-2000
1500 pf C157  Primmer, Built-In
Hlectrolytic, 750 pf 4430-0700 | CI58  Ceramic, 470 pf £26% 500 v 4400-2000
750 pf C159  Ceramic, 470 pf *20% 500 v £400- 2000
1500 pf €161  Ceramic, 470 pf 220% S00 v 4404-1479
Electrolytic, 750 uf 4450-0700 | C20@  Alr, 1.4-5.0 4380-3500
750 pf £207  Bution Mica, 200pf +10% 500 v 4920-0400
30 pf C203  Button Mica, 200 pf £10% S00 v 4520-0400
Electrolytic, 25 pf 450 v 4450~0800 | G204 Bution Mica, 200 pf £10% 500 v 4920-0400
25 pt C205 Ceramic, 3.3 pf #10% S00v 4400- G400
S0 pf C206  Insulator : ' 0874-0740
Eiectrolytic, 25 uf 450 v 4430-0800 CR08A o
25 uf CS088 Wax, 0.1 pf 2109 400v 5020-0700
Air, 4-50 pf 4380-0400 | CS08C
Ceramiec, 47 pf 210% N730 500 v £400-4300 5094 10 uf
Ceramic, 470 pf x20% 300 v 4400~1300 C3098 Electrolytic, 10 uf 450 v 4450-0300
Ceramic, 470 pi 220% 500 v 4400-1300 CE00 10 uf
Ceramic, 470pf £20% 500 v 4400-1500 €510 Ceramic, 0.00L pf =20% 500 v 4404-2109
Ceramic, 470 pf 209 3500 v 4400-1300 | €811 Oil, G.0047 pf £10% 800 v 4510-4300
Alr, 2.7-10.8 pf 4380-~2300
Ceramic, 47 pf +10% N750 500+ 4400-4300
Cerarnic, 47 pf 2310% N750 500 v 4400-4300
Ceramic, 470 pf +20% 300 v 4£400-1500
Ceramic, 470 pf #20% 500 v 4400-1300 RESISTORS
Air, 2.2-8.5 pf 4380-2200
AlT, 2.2-8.5 pf 4380-2200 R100 POTENTIOMETER, Wire-wound. 5 k@ 3% 0971-3913
Air, 1.5~3.1 pf 4380-2000 R101 Composition, 10 k8 *5% 1/2w 6100-3105
Ceramic, 470 pf z20% 500 v 4404-1479 R102  Compoesition, 220 2 3% 1/2w 6100-1225
Ceramic, 470 pf +20% 500 v 4404-1479 R103  Compoesition, 56 k@ 25% 1/2 w 6100-3563
Ceramic, 470 pf *20% 3500 v 4404-147% R104 Composition, 3.3k2 #5% 1w 6110-2333
Ceramic, 470 pf +20% 500 v £400-2000 R105 Composidon, 33k8 5% 1/2w 6100-3335
Ceramic, 470 pf 220% 500 v £400~2000 R136 Composition, 33 k0 5% 1/2w 6100-3335
H-F By-Pass, Built-In 11317-8450 R107 Composition, 1%k% =% 1 w 6110-2105
Alr, 2.7-10.8 pf 4380-2300 | R108 Composition, 1.8 k8 25% 2w 6120-2185
Ceramic, 470 pf *20% 500 v £400-2000 R109 Composidon, 22 k2 5% 1/2w 6100-3225
Ceramic, 470 pf *20% 500 v 4400~2000 R110 Composition, 220 Q 3% 1/2w £100-1225
Ceramic, 4.7 pf :10% 500 v 4400-0700 Rill Compositdon, 56 k& 5% 1/2w 6100-3563
Ceramic, 470 pf #20% 500 v 4400-1500 Ril2 Composidon, 1 kR 5% 12w 6100-2105
Air, 2.7-19.6 pt 4380~3700 R113 Composition, 2.2 k8 5% i/2w 5100-223%
Trimmer 1117-8080 | Rii4 POTENTIOMETER, Wire-wound, 2k 5% 0971-4130
Trimmer, Adjustable 1117-8080 R115 Compositden, 1082 #5%1/2w 6106-0103
H-F By-Pass, Built-in 1117-8440 | R1i6 POTENTIOMETER, Wire-wound, I k2 5% 0971-3911
Ceramic, 470 pf 320% 500 v 4404-1479 R117 Compositon, 22kQ 5% Zw 6120-3225
Qil, 0.01 pf *10% 600 v 4510-4400 R1i8 Compositdon, 33 k& £5% 2w 61203335
Mica, 760 pf *5% 300w 4580-3000 | R1i% Composition, 36 k2 3% 1/2w 61003565
Gif, 0.01 uf *£10% 600 v 4510-4400 R120  Compogition, 1 k2 #5% 1/2w 6100-2105
Ceramic, 0.01 pf #20% 500 v 4406-3109 R121 Composition, 3.3 k8 *5% 1w 6EO0-2335
Air, 1.5-3.1 pf 43%0-2000 | RI122 Compositon, 1008 3% 1/2w 6100-1105
H~F By-Pass, 35 pf *8pf 1117-8510 R123 Composition, 470k% 25% 1/2w 6L00-4475
Air, 2.2-8.0pf 4386-2000 R124 Composition, 2208 #3839 172w 6100-1225
Ceramic, 470 pf x20% 560 v 4400-2000 R125 Composition, 536 k8 25% 1/2w 6100-2565
Ceramic, 47 pf *10% N750 500+ 4400-4300 R126 Power, 13 ki 5% Sw 6660-3135
Ceramic, 470 pf ®20% 3500v 4404-1479 R127 Composition, 470k8 #5% /2w 6100-4475
4404~1479 R128 Composidon, 2208 5% 1/2w 4100-1225

Ceramic, 470 pf *20% 500 v




PARTS LIST {cont)

GENERAL RADMO COMPANY

Ref No RESISTORS Part No Raf Mo INDUCTORS Part No
R129 Compositon, 108 5% 1/2w GEOU-ULUS L1061 Inductoy 1170-82472
B130 Power, 13k2 £5% Sw 6660-3135 L1002  Inductor 13170-0253
R13F Composition, 10 k8 5% i/2w 6100-310% L1003  Inductor 1117-8010
R132 Composition, 104 5% 1/2w 6L00-0105 Lif4  Cheoke, Air, 10 ph 4250-0500
R133 Power, 13kQ #5% Sw 8660-3135 L105  Inductor 1170~8110
R134 Composition, 100 2 5% /2w 6100-1165 LiG6 Choke, Alr, 2uh 4290-1460
RE33 Value to be determined by Lab, L1167  Inductor 1170-8030
Ri36 Composition, 75 € 5% 1/2w 6100-0755 L108  Inducior L170- 3406
R137  Compositon, 47 @ 5% L/2w 6100-0475 | L110 Inductor Assembly 1317-2010
R138% Composition, 75 82 5% 1/2w 6160-0755 1,111 Inductor 1117-8020
RI13% Composition, 832 2 #B5% 12w 6100-0825 L1172 Built-in loop
R140*% Compositon, 5.1 k% 5% 1/2w 0100-2515 1113 Coil Assembly 1117-4010
R142 Composition, 68 k& #10% 2w 6120-3689 L1134 Coil Assembly 1137-4012
R143 Composidon, 3.3k8 *10% 1w 6110-2339 L114 Choke, Air, 2 uh 4290~1400
Rl44 L115 Coil Assembly 1117 -0420
through Composition, 100 kI 2w 61204109 L116  Built-in loop part of 1117-2200
?&ég P 70 5% 10 5670-0475 Lil7  Built-in loop 1117-8090
ower, ¢ Lok w - L118 Inductor 1117-8540
R151 Power, 47 £ 5% 10w 6670-0475 LI1%  Inductor 1117-8530
R152 Power, 47 @ 5% i0w 66700475 L1200 Inductor 1117-8520
R153 Power, 0.7 £ x10% 10w 6670-8709 1121 Inductor Assembly 1117-2210
R134 Power, .02 3% 10w 6670-9185 | L122 Inducter Assembly 1117-2220
R185 Power, 1.8 8 #10% 10w 6670-9189 1,123 Inductor Assembly 1117-2250
Ri536 Composition, 360k2 #5% 1/2w 6100-4565 L124 Inductor Assembly 1117-2010
R157 Composidon, 360k8Q 5% 12w 6100~4565 1.325 Built~in loop ’ part of 1117-2200
R138 Composition, 360kQ 5% 1/2w 6100-4565 1126 Coupling Loop
R159 <Composition, Lk& 5% 12w 6100-2105 1127 Coupling Loop
RS01A Composinon, 1 MQ x10% 1/2w 6100-5105 1128  Choke, Air, 4290-0600
R501B Composition, I MR 210% 1/2w 616G-5105 1129 Built-in loop
R301C Composition, 1 M x10% 1/2w 6100-5105 L£201  Buile~-in loop 1117-8250
R502A Compositon, 2.4 M 5% 1/2w 6100-5245 | 1202 Built-in loop 1117-1130
R302B Composidon, 2.4 MR £5% 1/2w 6100-5245 1203  Choke, Air, 2 uph 4290-1400
R5302C Composition, 2.4 Mt 3% 1/2 w 6100-5245 L1204 Choke, Air, 2 ph 4290-1400
R503A Film, 36 k82 1% 1/4w 6350-2360 L3205 Cheke, Air, Zuh 4290-1408
R303B Film, 36kL 1% 14w £¢350-2360 1.206  Choke, Air, 2uh 43290-1400
R503C Film, 36k& 1% 14 w 6350-2360 L1207  Built-in hxductance 13117-1110
R504A Film, 260 k& 1% 1w 6550-2260 1,208  Inductor 1112-829¢
R505A Film, 36 k% #2% 1/4w H5350~2360
R305B Film, 360 kR ®1% 1/4w 6350-2360
R505C Film, 36k4 #1% 1/4w 6350-2360
R506A Composition, 470k8 5% 1/2w 6100-4475
R3036B Composition, 470k £5% 1/2w 61004475 MISCELLANEDLS
R5G66C Composition, 470kQ 5% 12w 6100-4475
ggg;’g gomP°§}9°ﬂ’ 39 k2 1% 1/4w 6350-2350 1 1101 DIODE, Type 1N344 {s) 6082-1003
ompositon, 39 kR 1% 1/4w 6350-2390 D102 DIODE. T : -
L / : . Type 1N344 {s) 6082~1003
R307C Composition., 39 k& 21% 1/4w 635(-2390 D103 DIiODE, Type IN35A (s) 6082 -1004
R508B POTENTICMETER, Wire-wound, 10k & £10% 6050-1800 D105% Di{}DE’ T‘,}P 1N21B 60841001
RS08C POTENTICMETER, Wire~wound, 10k +10% 6050~1800 D201 DIODE’ Type IN21B
R509A Composition, 5.6 M2 ¥10% 1/2 w 6100~5565 - Lype 6084-1001
R5098 Composition, 3.6 MO £0% 1/2w 6100-5585 1 FLSE 115 v, 1l.6a 5330-1700
R50%C Compesidon, 5.6 M2 210% 1/2w 6100-5565 * 230 v, 0.8a 5330-1200
R5104 Composition, 100 £ 10% 1/2w 8100-1105 Fo FLSE 1i5 v, 1.6a 3330-1700
R5108 Composition, 1008 #10% 1/2w 6100-1105 ' 230 v, {.8a 5330-1208
R510C Composition, 100'% *10% 1/2w 6100-1105 | 1100 gpioided Cable Ser 1170300
R511A Composition, 1009 +10% 1/2w 610G0-1105 101 CONNECTOR, Coaxial =
R511B Composition, 100 2 $10% 1/2w 6100-1105 | J P oREL 0874-4505
R511C Composition, 100 €2 210% 1/2w 6100-1105 M1 METER 5730-{R30
R512A Composition, 470k 253% 1/2w 8100-:105 M2 METER 5730-0950
RA512B Composition, 470k 5% 1/2 w 6100-4475
R312C Composition, 470 k@ 5% 1/2 w 6100-4475 | pino oDor FOveT pRERro
R5134A Composition, 620k9 +5% 1/2w 6100-4625
R513B Composition, 020k 5% 1/2 w 6100-4625 RX1
R313C Composition, 620k £5% 1/2 w 6100-4625 through RECTIFIER, Type 1N3253 6081 -1003
R5314A Composidon, 120%k8 5% 1/2w 6100-4125 RX6
R514B Composition, 120k8 +5% 1/2w £100-4125 R¥13 RECTIFIER, Type 1N3253 6081 1001
R514C Composition, 120k& 5% 1/2w 6100-41235 RX14 RECTIFIER, Type IN3253 6081-1001
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MISCELLANEOUS

PARTS LIST {cen?)

MISCELLANECUS
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Ref No Part No Ref MNo Part Mo
81 SWITCH 7910-1300 | V107 TUBE, Tvpe 6AG5 8360~ 0400
52 SWITCH, Rotary Wafer 7890-1540 | V108 TUBE, Type®BN&: 8360-3300
. . , , V109 TUBE, Type 5876 8380-5876
50101 SOCKET 4230-8700 1 ys014 TUBE, Type 64USCT 8360-2000
Tl TRANS FORMER 0685-4000 | VS01B TUBE, Type 6AUSGT 8360-2000
V501C TUBE, Type 6AUSGT 836(-2000
V101 TUBE, Type 6AGS 8360-0400 | VS02A TUBE, Type 12AX7 8370-0900
V102 TUBE, Type 6)6 B360-5500 Y5028 TUBE, Type 12AX7 8370-0900
V103 TUBE, Type 6AGS §360-0400 | VS02C TUBE, Type 124X7 8370-0900
ViD4d TUBE, Type 6AUG 8360-2100 | V5034 TUBE, Type 5651 8380-5651
V105 TUBE, Type 6AKS 8360-0700 | VS03B TUBE, Type 5651 B380-5651
TUBE, Type 6AKS 8360-0700 | V503C TUBE, Type 5651 538G-5651
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