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Special Request to the User of this Instrument:

We believe that the most effective way to make our pro­

ducts more useful is to learn from the experience and opinions of

those who use them. The resulting better products will benefit our

customers as well as ourselves.

Your answers to the questions below, based on your ex­

perience in using this instrument, will be of great value to

General Radio engineers and other personnel concerned with new pro­

ducts. Such comments will have a strong influence on the direction

of future development work.

This questionnaire is self-mailing, requiring no envelope

or postage. Any information you supply will not go outside our

company without your specific, advance authorization. May we have

your opinions?

GENERAL RADIO COMPANY
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TYPE 1112-A

SPURIOUS SIGNALS

FREQUENCY-MODULATION
NOISE

LOCKING RANGE

SPECIFICAliONS

Unwanted harmonics of the input frequency are at least 100 db
below the desired output frequency.

Less than ±1 x 10-9 residual noi se.

The input signal can drift ±15 ppm before the locked osci Itator
goes out of control.

BANDWIDTH (Expressed as
allowable frequency-deviation
rate)

Decade

100 kc - 1 Mc
1 Mc - 10 Mc

10 Mc - 100 Mc

Approx Bandwidth in cps
at Input Frequency

50
500
5000

INPUT

OUTPUT

TERMINALS

POWER SUPPLY

DIMENSIONS

WEIGHT

l-volt, 100-kc sine wave from standard-frequency oscillator.
Can also be driven at input frequencies of 1, 2.5, and 5 Mc.
Required input approx 5 volts. Wi II run free with no input sig­
nal, but absolute frequency will be in error by several ppm
unless standardized.

Four channels; one each of 1 Mc and 10 Mc, and two of 100 Mc.
cSine wave, 50 ohms. 20 mw max into 50 ohms.

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

105-125 (or 210-250) volts, 50-60 cps, 110 watts. Power input
receptacle accepts either 2-wire (Type CAP-35, furnished) or
3-wire (Type CAP-15) power cord.

Relay-rack panel, 19 by 12-114 in., over-all depth 11-112 in.

25 lb.

General Radio BXPERIMENTER reference: Vol 32, No. 14, July 1958.

U.S. Patent No. 2,548,457.

This apparatus uses inventions of United States Patents li­
censed by Radio Corporation of America. Patent numbers sup­
plied upon request. Licensed only for use in measuring or test­
ing electronics devices, electron tube circuits, parts of such
devices and circuits, and elements for use in such devices.and
circuits.
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Figure A. Type 11l2-A Standard Frequency Multiplier.



TYPE 1112-A

5TANDARD FREQUENCY

MULTIPLIER
(1, 10, 100 Me)

Section 1

INTRODUCTION

1.1 PURPOSE. The Type ll12-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 SO -ohm impedance,
and are adjustable in level by individual panel con­
troIs. If the input signal is 1, 2.5,or 5 Mc, then out­
put signals are available only at 10 and 100 Mc. The
output power is 20 mw or more. A companion in­
strument' the Type 1112-B Standard FrequencyMul­
tiplier, 100 Mc to 1000 Mc, is designed to multiply
the 100-Mc output of the Type l1l2-A Standard Fre­
quency Multiplier by la, producing a highly accu­
rate 1000-Mc output. The outputs of both instru­
ments\ii'ffiay be applied to a diode mounted in a wave­
guideS'ystem to prOVide higher multiples above 1000

Mc. Both instruments are equipped with built - in
power supplies.

When the frequency multiplier is used to pro­
duce standard frequencies for measurement pur­
poses, the residual fin noise added to the fm noise
already present in the signal from the driving os­
cillator is usually less than ±l x 10-9 deviation.
When the multiplier is used in comparing stable os­
cillators for stability measurements, it will directly
follow fin on the input signal up to modulating ire­
quencies of 50 cps on the 100-kc input, or SOD cps
on the 1-, 2.5-, or 5-Mc input, if the phase devia­
tion is less than ±1 radian. If the phase deviation
is very muchless than ±1 radian, .themultiplier will
follow somewhat higher modulating frequencies.

1.2 DESCRIPTION.
1.2.1 CONNECTORS. The following connectors are
on the front panel of the Type 1112-A Standard Fre­
quency Multiplier:

Name Type Function

OUTPUT - 1 Mc Type 874 Connector RF output connection

OUTPUT - 10 Me Type 874 Connector RF output connection

OUTPUT - 100 Mc Type 874 Connector RF output connection



GENERAL RADIO COMPANY

The following connectors are at the rear of the Type l1I2-A
Standard Frequency Multiplier:

Name Type Function

INPUT - 100 kc Type 874 Connector Input to instrument from
(alternative 1, 100-kc highly accurate
2.5, or 5 Mc standard (or 1-, 2.5-, or
refer to para- 5-Mc standard)
graph 3.1)

100 Mc OUT Type 874 Connector Output to connect to input
of Type 1112-B Standard
Frequency Multiplier

POWER Power-cord plug Power input connection

1.2.2 CONTROLS. The following controls are on the panel
of the Type 1I12-A Standard Frequency Multiplier:

Name Type Function

POWER Two-position Energizes power supply
toggle switch

INCREASE OUTPUT - 1 Mc Rotary control Regulates output at l-Mc
terminal

INCREASE OUTPUT - 10 Mc Rotary control Regulates output at 10-Mc
terminal

INCREASE OUTPUT - 100 Mc Rotary control Regulates output at 100-Mc
terminal

On the rear of the Multiplier chassis are many
screw-driver adjustments, jacks, switches, fuses,
etc, whose locations are shownin Figure E. Adjust­
ments are color-coded red, yellow, or green to in­
dicate their relative importance. Controls coded
red are critical and cannot be adjusted without af­
fecting accuracy or calibration. Those coded yel­
low are somewhat less critical, but deserve caution.
Green-coded adjustments may be varied when the
occasion warrants.

1.2.3 METERS. Three meters are mounted in a
row across the upper part of the panel of the Type
l112-A Standard Frequency Multiplier. These me­
ters indicate the approximate dc voltage developed
in Dne-half of the output load resistor of the bal­
anced phase detectors at 1 and 10 Mc, and the full
output of the lOO-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) With both crystal oscillator and multiplier stages

2

in operatj.on in either the 1- or lO-Mc channel._ the
meter should indicate approximately 30 -.f2=42
microamperes when the crystal is operating near
the center of its normal lock range. Whenthe tun­
ing of the crystal oscillators is changed, the meter
indications normally will vary from very nearly zero
to 60 microamperes. Note that the midrange setting
is at a phase difference of approximately 900. (c) The
phase detector in the 100-Mc stage is an unbalanced
phase detector. The meter reading is proportional
to the dc output voltage, and will normally be about
30 microamperes with switch S300 set in either of
the two TEST positions or in the USE position. (Re­
fer to paragraph 2.1.)

A meter is mounted on the rear of the chassis,
along with cord and plug to connect to the phase­
detector circuit during adjustment procedure.

1.2.4 FUSES. Line fuses accessible from the rear
are 1.2-ampere "slow blow" fuses for lIS-volt line
voltage, and 0.6-ampere "slow blow" fuses for 230­
volt line voltage.
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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-frequency input drives a selec­
tive amplifier and harmonic amplifier, giving an 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 frequency 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 900 when the voltage across
each half of the output load resistor of the phase de­
tector is about 4.2 volts (42 microamperes on the
meter). The meter deflection may be between 0 and
60 microamperes as the relative phase difference
swings ±900. Normal alignment gives operation near
900 phase difference, thus producing the best sup­
pression of amplitude modulation in the phase de­
tector.

The dc voltage output of tl].e phase detector is
applied to the control grid of the reactance tube in
the correct sign to lock the crystal oscillator in
fixed phase. The normal control range is approxi­
mately plus or minus 20 parts per million for a
±3-volt range of control voltage. Since none· of the
lower multiples of the 100-kc standard frequency
appears in the control circuits, the crystal oscil­
lator output is entirely free from unwanted lower­
frequency comJX)nents.

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
oscillator has been kept to a low value.

The crystal oscillator output is amplified in
a tuned pentode amplifier with a 50-ohm output cir­
cuit terminating at a panel connector. The gain of
the amplifier is adjustable by means of the panel
INCREASE OUTPUT control.

Multiplication to 10 Mc is accomplished in a
manner similar to that used for the 1-Mc multiplier,
but at 10 times the frequencies.

The operation of the 100-Mc channel is simi­
lar tothat of the two lower-frequency channels, ex­
cept that (a) an unbalanced phase detector is used,
and (b) two output amplifiers are provided. One out­
put amplifier supplies the signal to 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 Me.

As a result of the use of the unbalanced phase
detector, the meter indication .may differ slightly
from that for 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 region near 1200 phase differ­
ence.

Section 3

INSTALLATION

3.1 MOUNTING. It is desirable to mount the Type
1112-A and 1112-B Standard Frequency Multipliers
so that cable lengths between the multipliers and the
work a are kept short. A length of 100-ohm ca-
ble s enough to sustain adequate drive level

ed between the frequency standard and

3

The driving signal from the Type 1l00-A Fre­
quency Standard should be obtained directly from the
Type 1l0l-A Piezoelectric Oscillator. Currentpro­
duction mopels of this oscillator provide a connec­
tor which supplies this driVing signal. On earlier
models, it is necessary to install a cable connector
in the manner outlined below.
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REAR PANEL OF

TYPE 1I01-A PlEZO-ELECTRIC OSCILLATOR

Figure B. Modification of Type 110l-A Oscillator to Drive
Type 1112-A Standard Frequency Multiplier.

Connect the Type 1112- A Standard FJ1!equency
MultiplieJ1! to the poweJ1! line by means of/the poweJ1!
COJ1!d pJ1!ovided.

If it is desiJ1!ed to use a standaJ1!d fJ1!equency
control signal of 1, 2.5, OJ1! 5 Mc instead of the nOJ1!­
mal 100-kc input signal, the input signal may be
transfeJ1!red hom the standard 100-kc input position
Q2at VlOO) to the 1-, 2.5-, OJ1! 5-Mc input positionQ3
at V200) by means of a Type BNC connectOJ1! on the
input cable at the chassis end. It is J1!ecommended
that the fiJ1!st channel be made inopeJ1!ative by dis­
connection of the appJ1!opdate multipoint poweJ1! con­
nectOJ1! on the inside of the chassis. Use of this in­
put connection invalidates the 1-Mc output fJ1!equency
fJ1!om the panel connectoJ1!, since the fiJ1!st channel is
no longer contJ1!olled.

Adjustment of the input signal level' is reqUITed
when 100-kc input is used. Set Rl02 (on chassis
J1!eaJ1!) for a 30-micJ1!oampeJ1!e deflection of the meteJ1!
in channel No. 1 with switch S100 in the TEST MULT
position. In the case of 1-, 2.5-, OJ1! 5-Mc input, ap­
pJ1!oximately the same meteJ1! reading should be ob­
tained (channel No.2) but the level of the external
ddving source must be adjusted.

3.2 INSTALLATION AND CONNECTIONS OF TYPE
l1l2-B STANDARD FREQUENCY MULTIPLIER (100
Mc TO 1000 Mc). The Type 1112-B StandaJ1!d FJ1!e­
quency Multiplier should be installed as near the
WOJ1!k area as is pJ1!actical.

a. Connect the 100 MC INPUT (at J1!ear of the
Type 1112-B StandaJ1!d Frequency Multiplier) to the
100 MC OUT connector (at J1!eaJ1! of the Type l1l2-A
StandaJ1!d FJ1!equency MultiplieJ1!) by means of the cable
provided.

b. Connect the 1000 MC OUTPUT of the Type
l1l2-BStandaJ1!d Frequency MultiplieJ1! to the load by
means of cable provided.

c. Connect the Type 1112-B StandaJ1!dFrequen­
cy MultiplieJ1! to the poweJ1! line by means of the pow­
eJ1! COJ1!d pJ1!ovided.

3.3 CONNECTIONS- TO A DIODE IN T_/WAVE­
GUIDE MOUNT. One of the important use's of the
Type l1l2-A and Type 1112-B StandaJ1!d FJ1!equency
MultiplieJ1!s is to pJ1!ovide haJ1!monics of the standaJ1!d
frequencies in the J1!ange above 1000 Mc. A SQ.g­
gested diode mount is sketched in FiguJ1!.e C. The
1000-Mc output is fed to the diode in a wave-guide
mount by a suitable length of cable so as::stQ&develop
as laJ1!ge a voltage on the diode as p The
10weJ1! standard fJ1!equencies are combi de-
siJ1!ed, by the use of paJ1!alleled outputs. com-
bined outputs are then fed to the diode thr low-
pass filteJ1!, as shown in FiguJ1!e C. The -fre-
quency coil of the filteJ1! should have aped­
ance (J1!elative to 50 ohms) at 1000 Mc im.­
pedance at fJ1!equencies of 100 Mc an

The J1!-f choke, vadable resist
ammeter, as shown in FiguJ1!e C, provi

THREAD CABLE THROUGH

RUBBER SLEEVE

~ CONNECT CABLE'
,- CENTER CONDI:JCTOR TO

lO7,SHIELD TO 4lo8.

CURRENT MODELS
INCORPORATE THESE
CHANGES (NO

o __ MODIFICATIO~EDED)

,-~o 0 ~100-kCO~TPUT'
(~~I JACK

r L FINE FREQUENCYo /: ADJU~TMENT I

(Q)'O',_..... ;;V... /
. (.(-))

\~/

TO STD. INPUT

TERMINAL OF

TYPE 11I2-A

(AT REAR)

CABLE SUPPLIED WITH

TYPE 11I2-A STD. FREQ·

MULTIPLIER.

To install the necessary cable connector on
older models of the Type 110l-A Piezoelectric Os­
cillator. proceed as follows: Remove the cover of
the six - point multiple connector (see Figure B).
Thread the end of the piece of concentric, low-loss,
low-capacitance 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
to 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 r-f connector at the end of the cable
into the 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
or more of the panel OUTPUT connectors as desired.
If more than one output frequency is used, the out­
puts may be connected in parallel. Isolating imped­
ances are provided in each output circuit so that con­
nection of one output in paraUel with another does
not impose appreciable loading of one on the other.
No d-c return is provided for diode circuits; thus
an external d-c path m~st be provided if needed.

4
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TYPE 1112-A

IMe lOMe 100Me

TEE
::1J.:(:..:..TY.:..:.P..=.E.:..:.87:.....:4:.....:-T..::...l---i~ IQ.

MEASURING
EQUIPMENT

100 AND IOOOMe
(ALSO I a lOMe)

LINE STRETCHER
(TYPE 874-LA or LK)

LINE STRETCHER
1000 Me (TYPE 874-LA or LK)

TYPE 1112-8

SET L 1TO ODD QUARTER WAVELENGTH @ JOOOMe
SET L2 TO ODD QUARTER WAVELENGTH @ IOOMe

100Ke
STU

I I

i-c- ---,

I {.. II ••••. I--TYPE 11I2A
. O.I-IOOMe

I > I MULTIPLIER
I .,,41
I i}1J~ I

100 Me lOMe I Me
----OUTPUTs---~-

TYPE 11128 ~ -----
IOO-IOOOM~ IOOOMe
MULTIPLIER I AMPLIFIER

CONCENTRIC_C~~ _ : c.==?
CRYSTAL DI~E ~__

~~I~~'D~
=-.......~J""'i9=......_------

Figure C. Suggested Diode Mount.
Figure D. Alternate Method of Driving

Diode Harmonic Generator.

ment of the self-bias of the diode for favoring max­
imum harmonic output and the indication of ampli­
tudes at desired settings.

Another method of driving a diode harmonic
generator is shown in Figure D. The Type 1112-A

is isolated from the Type 1112-B Multiplier by mis­
matched transmission lines. The adjustable-length
lines should be set to give maximum output power
from each unit at the crystal-diode harmonic gen­
erator.

Section 4

OPERATING PROCEDURiE

4.1 NORMAL OPERATION. Tum on power supply
by throwing the roWER switch to POWER.

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

Mter approximately twenty minutes' opera­
tion, the changes in meter deflections should dis­
appear, the readings remaining constant with time
except for slight drift as the instrument warms up
over several hours' time.

If the equipment is in normal operating condi­
tion' the meter indications should be near 42 divi­
sions, corresponding to 4.2 volts on the Type 1112-A
Standard Frequency Multiplier except for the 100-
Mc s (refer to paragraph 2.1). Set the input
level ting R102 to give a reading of 30 mi-
cro on the meter in channel No.1, with a
100- nd with switch S100 in the TEST MULT

the desired outputs by plugging the
LlJiDl:tt::I:h into the appropriate outlets on the

output is separately adjust­
n of the appropriate INCREASE

Suggestions for connection of the Type 1112-A
Standard Frequency Multiplier to a crystal diode in
a wave-guide mount are given in paragraph 3.3.

4.2 CHECKS AND ADJUSTMENTS. The normalop­
eration of the equipment is indicated 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 ourPUT position. Meter drift for the first few
minutes of operation is to be expected. In opera­
tionfor several hours, slight changes in meter read­
ings from the initial values are also to be expected.

In case the meter reading does not seem to
follow adjustment of the input level control, or if a
meter reading appears to "beat" or "wobble", or is
otherwise erratic, refer to the trouble-shooting pro­
cedure (paragraph 5.3). If operational checks using
a radio receiver to listen to the signals from the
output terminals disclose any wobbling or rough­
ness of note, refer to trouble-shooting procedure
under 5.3.

5
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Section 5

SERVICE AND MAINTENANCE

5.1 GENERAL. The two-year warranty given with
every General Radio instrument attests the quality
ofmaterials and workmanship in our products. When
difficulties do occur. 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 steps taken to remedy
.it. Be sure to mention the serial and type numbers
of the instrument.

Before returning an instrument to General
Radio for service, please write to our 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 avoid unneces­
sary delay.

5.2 INSTALLATION ADJUSTMENTS.
5.2.1 GENERAL. The equipment as received from
the factory has been carefully checked and adjusted
and with one exception is ready for operation after
proper connection to the primary standard. The ex­
ception is the adjustment of the 100-kc input level
to the O.l-Mc to I.O-Mc multiplier. (For operation
from standard frequencies of 1.0, 2.5, or 5 Me, re­
fer to paragraph 5.2.3.)

5.2.2 ADJUSTMENT OF 100· KC INPUT LEVEL.
This adjustment is made as follows: Connect the
multiplier to the frequency standard (refer to Sec­
tion 3) and to the power line, and set it in opera­
tion. Disconnect the plate voltage of the I-Me crys­
tal oscillator and output amplifier by throwing switch
SIOO to the TEST MULT position. The I-Me phase
detector meter should now indicate the output level
of the I-Me multiplier stage. Adjust this level to 30
microamperes by means of the input level control
RI02, located in the top right-hand shield can of the
I-Me decade unit. This completes the installation
adjustment. Return the switch Sioo to the center
(USE) position.

5.2.3 OPERATION FROM A HIGH FREQUENCY
SOURCE. For operation from a standard frequency
source of 1.0. 2.5, or 5.0 Me, the input cable from
the input jack, JI, to the chassis must be relocated
as follows: disconnect plug PL2 from jack J2 in the
loo-kc input circuit, disconnect PL2 from. J3, and
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insert PL2 in J3. Since there is no level control
provided for this input connection, it is necessary
to adjust the level of the input signal at the source
to 30 microamperes as indicated on M1 with S200
in the TEST MULT position. To reduce heating
of the instrument and to remove the uncontrolled
I-Me signal from the panel jack, it is desirable to
remove the power plug PL100, located behind 5100
(on the rear of the swinging chassis assembly). To
return to the "normal" 100-kc input operation, re­
verse the above procedure.

5.3 TROUBLE SHOOTING. The Type 1112-A Stand­
ard Frequency Multiplier will probably operate
normally if it has not been damaged mechanically
or if vacuum - tube characteristics are not outside
normal limits. Before carrying out alignment ad­
justments' make sure that all tubes are in good con­
dition. In case of trouble, refer to the trouble­
shooting table on page 7.

5.4 ALIGNMENT PROCEDURE.

5.4.1 GENERAL OUTLINE OF ADJUSTMENT PRO­
CEDURE. Before starting any extensive alignment
procedure, make sure that the tubes in the instru­
ment are well within specifications. Also, check
the supply voltages. The plate supply voltage should
be +200 volts dc, and the heater voltage approxi­
mately 6.3 volts dc. Regulated plate voltage is ad­
justed by R508.

The alignment table outlines the ,g.justment
procedure for realignment of the entire instrument.
Since the instrument has already been calibrated at
the factory, the adjustments should be near the op­
timum settings unless they have been diE!:~rbed. It
is assumed that any personnel carrying/out/this a­
lignment are familiar with radio-frequency align­
ment technique. The table is divided int~(t1le logi­
cal sections and groups convenient for/alignment
procedure.

5.4.2 EQUIPMENT. For completealig~~t of this
instrument the following test equipmept will be in­
volved:

a. Necessary Instruments
Volt - ohm - milliammeter, such as
Model 260, Triplett Model 630-A
Model 980 (20,000 ohms per v
Tube Voltmeter (VTVM), such
dio Type 18oo-B, General Ra
Modulated Signal Generator
Radio Receiver (to cover at
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b. )/mesirable Instruments (Increase Ease of
Adjustment)

Grid- Dip Oscillator, such as Measurements
, Corporation, Boonton, New Jersev, Model 59

and 59-LF (both needed to cover range of 100
kc to 100 Mc). Sensitive Audio Volnneter,
such as General Radio Type 1231-B, or Gen­
eral Radio Type 1932-A.

TROUBLE - SHOOTING TABLE

Phase detector S100 in TEST MULT C121
(0120, 0121, V120)

S100 in TEST OSC Cl40

Crystal oscillator S100 in TEST OSC Cl40
(V140)

S100 in USE C149

Symptom

I-Me meter indication
constant at approx 30
Ila (I-Me oscillator
free running)

Circuits

Multiplier stages
(VlOO, VIOl)

Test Conditions

S100 in USE

S100 in TEST MULT

S100 in TEST MULT

Adjustment

None

Rl02

Rl02

Remarks

No input signaL Connect to
100-kc signal source.

Set meter to 30 \l&. then set
Sloo to USE.

If Rl02 has no effect, check
level of 100-kc input signal.
Check operation of multi­
plier and phase detector
(see below).

Tune for maximum. Set R102
for 30 jJ3.. Set Sloo to USE.

Set Cl40 for 30 jJ3.. Set Sloo
to USE.

Set C140 for 30 \l&. Set Sloo
to USE.

Set C149 for 42 \l& on MlOO
(Ml) after checking level as
above. Check that meter
reading varies as C149 is
adjusted (use insulated screw­
driver.)

I-Me meter "beats" Multiplier stages S100 in USE None
or "pumps" constantly (V100, VIOl)

S100 in TEST MULT RI02

None

Oscillator- Reactance SlOO in TEST OSC Cl40
Tube (V140)

S100 in USE C149

SlOO in USE C149

See above.

Set level to 30 \l&.

Check for adequate input
signal level from 100-kc
source, using VTVM.

Set level to 30 \l&. Return
SlOO to USE.

Check that meter indication
follows variation of C149 in­
side lock range, and that
beating occurs outside ends
of lock range. (Use a radio
receiver as monitor.) Set C149
inside lock range for meter
reading of 42 \l&. Use insulated
screwdriver.

Amplifier (V160)

10-Mc stage

S100 in USE

See above
(Use S200, etc.)

Rloo
(Output)

See above
(Use appro­
priate con­
trols)

If output level does not follow
adjustment of Rloo, check amp­
lifier stage using VTVM. Meter
M100 should read nonnaUy.
See above.

Technique similar to that for 1­
Me stage. Read M300 (or Ml
plugged into loo-Mc stage) and
VTVM as above. Use C25l to
set input level. Meter should
read 30 \l& when lock is es­
tablished. (See above).

IN'~s: Use MlOO, M200, M300 (or Ml) as indicator except where VTVM is prescribed.

Proper operation requires good tubes. Before proceeding with elaborate
a.d!u:atments, make sure that tubes are within tolerance. ..

an abbreviated procedure. For detailed instructions, refer to
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GEN!ERAL RADIO COMPANY

ALIGNMENT TABLE

I. lOO-tc to I-Me Circuits (Group 100) Apply lOO-kc driving signal at Jl

Sequence
Circuit
Element

RI02

Circuit

lOO-ke to I-Me
Multiplier

Indicator
Used

Ml

stage)

Position
of 5100

TESTMULT

Purpose of Adjustment Remarks

Adjusts lOO-ke drive Set for 30 !iL
level.

2

3

ClOS

C1l2

Cl21

ClSI

CH9

CHO

Phase Detector

I-Me Oscil­
lator

Ml

Fre~ency TEST OSC
Standard

MI (pl'ligged
into I-Me
stage)

Resonate to 100 kc.

Resonate to 1 Me.

Resonate to I Me.

Fine frequency
adjusttnent.

Coarse frequency
adjusttnent.

Fine level adjustment.

Peak for maxiDil\BU.

Peak for

Peak for maDmam.

Set to I Me (free
nmnhilg).

Set for 30 !iL

Cl53

C149

CHI I-Me React­
ance Tube

USE

Frequency
Standard

Coarse level adjustment;

Center of Lock Set for ~..!iL
Range.

This control is a
factory-set adjust­
ment.

4

S

I

CIM

Cl21

RI21

CI22

I-Me Output

I-Me Ph3.se
Detector

VTVM 50­
ohm load

MI (plugged
into 1-)'{C

stage)
D-C VTVM
at A.T. 122

TEST MULT

TESTMULT
and

TEST OSC

Resonate to I Me.

Resonate to I Me.

Pbase-detector load
balance (a-m rejec­
tion control).

Peak for
(at least 1.
Vi'i.1!lh 1\.100
clockwise.

Peak for maximwn.

Adjust for
volts
positions.
Balance depends 00
proper setting of
RI21 and Cll2.

n. I-Me to lO-Me Circuit (Group 2(0) Set SlOO to USE

Circuit
Element

C202

C206

CnG

CI52
(located
in I-Me
ehamleel)

Circuit

Frequency
Doubler

X5 Multiplier

Phase Detector

I-Me Drive

Indicator
Used

Grid-Dip
Meter and
Ml (plugged
into IO-Me
stage)

Ml

Position I
of S200 I Purpose of Adjustment

TEST MULT Resonate-to 2 Me.

Resonate to 10 Me.

Set lO-Me level.

Peak for ma...a.

Set to 3O!iL

Setto301JL2 C252

C240

C249

IO-Me Oscil­
lator

Frequency
Standard

TEST a;c Coarse level
adjustment.

Fine level adjust-
ment.

Frequency adjustment. Set to 10 Me.

C248

C249

C241 IO-Me React­
aIlce Tube

Ml USE Center of lock range.

Reactance tube slope
adju-..-t.

Set to ~ IJL



TYPE 1112-A STANDARD FREQUENCY MULTIPLIER

ALIGNMENT TABLE (CON1j

I-Me to IO-Me ~cuit (Group 200) (Continued)

3

Circuit
Ele,ment

C220

C221

L220

R221

Circuit

IO-Mc Phase
Detector

Indicator
Used

VTVM at
A.T. 222

Sensitive
a-c volt­
meter at
A.T.222

Position
of 5200

TEST MULT

TEST MULT Capacitance balance.
and

TEST OSC

Inductance balance.

TEST MULT Phase detector load
balance (a-m rejec­
tion control),

Remarks

(See Group 100.)

Adjust for zero
d-c volts at both
S200 positions.

L220.

to lOO-Mc Circuits (Group 300) Set S200 to USE

4 C263

C267

lO-Mc output
amplifier

lO-Mc output

VTVM 50­
olImload

USE Resonate to 10 Me.

IO-Mc Coupling
Network.

I Set for maximum.

Set for maximum
(isolates lO-Mc
stage when paralleled
with other 8).

L Circuit
Element

C303

Circuit

Frequency
Doubler

Indicator
Used

Grid-Dip
Meter and
Ml plugged
into lOO-Me
stage

Position
of 5300

TEST MULT

Purpose of Adjustment Remarks

Resonate to 20 Mc. Peak for maximum.

C305

C320

C308

C251
(Located
inlO-Mc
channel)

C350

CS46

CM9

X5 Multiplier

lOO-Mc Phase
Detector

Multiplier
Coupling

IO-Mc Drive

Overtone
crystal cir­
cuit

loo-Mc Tank
Circuit

loo-Mc
Oscillator

M1

Grid-Dip
Meter

Grid dipper
&Ml plugged
into l00-Mc
stage

M1

L344, C350
and Q300
disconnected
from circuit.
Instrument
OFF.

TEST OSC
(Reconnect
Q300, L344,
C350)

TEST OSC

Resonate to 100 Me.

Adjust coupling to
l00-Me phase
detector.

Coarse level control

Tune out crystal
holder capacltance
(factory adjusted).

Resonate grid circuit
to 100 Me.

Set C349 and C352
for 3O-1Ul1evel wbile
maintaining fre­
quency at 100 Me,
using C351.

Set for near mini­
mum capacltance.

Set for 30
C308
is possible).

Resonate tank cir­
cuit to crystal at
100 Me. Reconnect
Q300, 1.344, C35O.

Tune for maximum
reading on Ml after
grid-dip check.

Note: C351 should
be set near 2/3 ca­
pacitance. Repeak
CS46 aD! check C349,
C352, and C351.

Cii2

C351 loo-Me
Oecillator
Mram Frequency
Ad""""'ent

USE

9

Set for approximately
30 pa center of lock
range.



GENERAL RADIO COMPANY

ALIGNMENT TABLE (CONT)

m. 10-Mc to lOO-Mc Circuits (Group 300) (Continued)

Circuit Indicator Position
Sequence Element Circuit Used of S100 Purpose of Adjustment Remarks

3 C3M 100-Mc output VTVM and USE Resonate to 100 Mc. Peak for maximum.
50-ohm
load

L361 .. .. .. Output coupling. Move coupling coil -
approximately 1
volt into SO-ohm
load.

C369 100-Mc output " " Resonate to 100 Mc. Peak for maximum.
(gain controlled
amplitude)

L363 " " " Set to SO -ohm Move coupling coil -
impedance~ approximately 1

volt into 50-ohm
load.

NOTE: All voltages measured with respect to ground unless otherwise specified.

T ABLE OF VOLTAGES

TUBE PIN DC VOLTS TUBE PIN DC VOLTS TUBE PIN DC VOLTS(TYPE) (TYPE) (TYPE)

Vloo 1 0 V200 1 -+{J.9 V340 1 +140
(6AU6) 2 +1,5 (6X8) 2 -0.8 (6AN8) 2 -0.25

3 0 3 +110 3 0
4 +6.1 4 +6.1 4 0
5 +200 5 0 5 +6.1
6 +1SO 6 -+{J.9 6 +200
7 +1.5 7 -4.2 7 +165

VIOl 1 0 8 +75 8 -2.2

(6AU6) 2 -+{J.85 9 190 9 +0.2
3 +6.1 V220 1,5 +200 V360 1 -0.65
4 0 (6C4) 3 +6.1 (6BC5) 2,7 +1.2
5 +190 4 0 3 +6.1
6 +125 6 +20 4 0
7 -+{J.85 7 +29 5 +200

V120 1 +200 V240 1 +130 6 +150
(6C4) 3 +6.1 (6AN8) 2 -2.8 V361 1 -0.65

4 0 3 0 (6BC5) 2,7 +1.2
5 +200 4 0 3 +6.1
6 +20.0 5 -6.1 4 0
7 +26.0 6 +200 5 +200

V140 1 +135 7 +200 6 +150
(6AN8) 2 -0.7 8 -3.25 V50l 1,4 +180

3 0 9 +2.0 (6080) 2,5 +260
4 0 V260 1 0 3,6 +200
5 +6.1 (6BC5) 2 +1.7 7,8 +130
6 +200 3 0 V502 1 +180
7 +200 4 +6.1 (12AX7) 2 +155
8 0 5 +190 3 +160
9 +4.6 6 +150 4,5,9 +130

V160 1 0 V300 1,6 +1.5 6 +160
(6BC5) 2,7 +2.0 (6X8) 2 0 7 +80

3 0 3 +110 8 +82
4 +6.1 4 +6.1 V503 1,5 +82
5 +190 5 0 (5651) 2,4,7 0
6 +140 7 -0.2

11 +130
9 +190

NOTE: Voltages measured with VTVM and are with respect
to ground. Switches Sloo, S200, and S300 set in USE position.
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GENERAL RADIO COMPANY

Section 6

PARTS LIST

PART NO. (NUfE A) PART NO. (NUfE A)

tu 47 :15% 5w REPO-43 R302 1M :15% 1/2 w REC-20BF
R2 47 :15% 5w REPO-43 R303 22 k ±5% 1w REC-30BF
R3 47 ±5% 5w REPO-43 R304 ISO :15% 1/2w REC-20BF
Rl00 5 :110% POSC-7 R305 1M ±5% 1/2w REC-20BF
RIO! 3.3 ±5% 1/2w REC-20BF R306 75 k :15% 1/2w REC-20BF
R102 10k ±1O% POSC-ll R307 1.2k ±5% 1/2 w REC-2OBF
RI03 220 :15% 1/2 w REC-20BF R320 100 k ±5% 1/2w REC-20BF
R104 27 k :15% 1/2w REC-20BF R340 51 ±5% 1/2 w REC-20BF
R105 100 ±5% 1/2w REC-2OBF R341 100 k ±5% 1/2w REC-20BF

IR106 M :15% 1/2 w REC-20BF R342 68 ±5% l/2w REC-20BF
R107 100 ±5% 1/2 w REC-20BF R343 18 k ±5% 1/2 w REC-20BF
R108 27 ±5% 1/2 w REC-20BF R344 3.3 k ±5% 2w REC-4IBF

IR109 ±5% 1/2w REC-20BF R345 47 k ±5% 1/2w REC-20BF

IR120 ±5% 1/2w REC-20BF $ R346 1.5k :15% 1/2w REC-20BF
R121 ±10% POSC-ll ILl R360 1M ±5% 1/2 w REC-20BF
R122 ±5% 1/2 w REC-20BF Eo< R361 ISO :15% 1/2w REC-2OBF

IR123 ±5% 1/2 w REC-20BF 0 R362 27 k ±5% 1/2 w REC-20BF
IR124 ±5% 1/2w REC-20BF e R363 1M :15% 1/2 w REC-20BF
R125 ±5% 1/2w REC-20BF tI.l R364 ISO ±5% 1/2w REC-20BF

IR140 100 ±5% 1/2w REC-20BF c:z:: R365 27 k ±5% 1/2w REC-20BF0

I
RI41 1.5 ±5% 1/2w REC-20BF Eo< R366 100 k ±5% 1/2w REC-20BF

100 k :15% 1/2 w REC-20BF
tI.l

R367 220 k :15% 1/2 w REC-2OBFIRl42 ....
tI.l

IRl43 470 ±5% 1/2w REC-20BF ILl R368 220 k ±5% 1/2 w REC-20BF
iRI44 ±5% 1w REC-30BF c:z:: R50l 1M ±1O% 1/2w REC-20BF
IR145 100 ±5% 1/2 w REC-20BF I R502 2.4M ±5% 1/2 w REC-20BF

$ R146 470 k :15% 1/2w REC-20BF
I R503 36 k ±1% 1/4w REF-65

ILl R147 100 k :15% 1/2 w REC-20BF I R504 12 k ±1% 1w REF-75
Eo< Rl60 1M :15% 1/2w REC-20BF

I
R505 36 k ±1% 1/4w REF-65

~ R161 ISO :15% 1/2 w REC-20BF R506 470 k ±5% 1/2 w REC-2OBF
R162 27 k ±5% 1/2 w REC-2OBF R507 39 k ±1% 1/4w REF-65

tI.l Rl63 100 k ±5% 1/2 w REC-20BF R508 10 k ±10% POSC-3c:z::
0 Rl64 1.2 ±5% 1/2 w REC-2OBF R509 5.6M ±10% 1/2w REC-20BF
Eo< R200 k ±10% POSC-7 R510 100 ±1O% 1/2 w REC-20BFtI.l....

R201 100 ±5% 1/2 w REC-20BF I R511 100 ±10% 1/2w REC-2ooFtI.l
ILl R202 1M ±5% 1/2 w REC-20BF I R512 470k ±5% 1/2w REC-20BF~

R203 22 k ±5% lw REC-30BF I R513 620k ±5% 1/2w REC-20BF
R204 ISO :15% 1/2 w REC-20BF i R514 120 k ±5% 1/2 w REC-20B'F
R205 1M :15% 1/2 w REC-20BF
R206 560 k ±5% 1/2 w REC-20BF CIA 40

1R207 1.2 k ±5% 1/2 w REC-20BF C1B 40 450 dcwvR220 75 k :15% 1/2 w REC-20BF C1C 30
R221 SDk :110% POSC-ll

I~
C1D 30

R222 75 k :15% 1/2 w REC-20BF C2A 1~}R223 680 :15% 1/2 w REC-20BF 0 C2B 750 10 dcwv COE"'9
R224 k :15% 1/2 w REC-20BF ILl C2C 750
R225 1.0 M :15% 1/2 w REC-20BF Eo< C3 0.01 +100%-0% 500 dcwv COC-q~

R240 220 ±5% 1/2 w REW-3C 0 C4 0.01 +100%-0% 500 dcwv COC-63
R241 lOOk ±5% 1/2 w REC-20BF e CIOO 510 wt ±5% 300 dcwv COM-2OO
R242 470 ±5% 1/2 w REC-2OBF ge C10l ISO wt ±5% 500 dcwv COM-20D
R243 470 k :15% 1/2 w REC-20BF 0 C102 0.01 +100%-0% 500 dcwv COC-ql
R244 100 :15% 1/2 w REC-20BF E-i CI03 0.01 +100%-0% 500 dcwv COC-ql....
R245 6.8 k ±5% 1w REC-30BF 0 C104 0.01 +100%-0% 500 dcwv COC-63<R246 100 k ±5% 1/2 w REC-20BF Q., C105 7-140 wi COA..5
R260 1M :15% 1/2 w REC-20BF < C106 33 ~lJf ±5% 500 dcwv COM0
R261 ISO ±5% 1/2 w REC-20BF C107A 0.001 ±5% 300 dcwv C
R262 100 k ±5% 1/2 w REC-20BF CI07B • :15% 300dcwv
R263 27 k ±5% 1/2 w REC-20BF CI08 0.01 +100%-0% 500 dcwv
R264 1.2 k ±5% 1/2 w REC-20BF CI09 0.01 +100%-0% 500 dcwv
R300 5k ±1O% POSC-7 ClIO 0.01 +100%-0% 500 dcwv
R30l 100 ±5% 1/2 w REC-20BF C112 2.7-19.6 ~~
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TYPE 1112-A STANDARD FREQUENCY MULTIPLIER

PARTS LIST (CONT)

PART NO. PART NO.

C1l3 *. ±59'0 500 dcwv COM-20D C248 2.7 -19.6 Ililf COA-29-4
C1l4 0.001 +100%-0% 500 dcwv COC-3 C249 2.7-19.6 IlIJf COA-29-4
q~<~5 0.001 +100%-0% 500 dcwv COC-3 C250 15 IlIJf ±59'0 500 dcwv COM-20D
Gtilf?O 150~ ±59'0 500 dcwv COM-20D C251 2.7-19.6 IlIJf COA-29-4
Gt~<?l 4-50 \lIJf COA-2L C252 4-50 IJIJf COA-2
C~rf2 2.3-14.2 IlIJf COA-26-2 C253 0.001 +100%-0% 500 dcwv COC-3
C123 0.1 ±10% 100 dcwv COW-17 C254 0.001 +100%-0% 500 dcwv COC-3
C124 0.01 +100%-0% 1000 dcwv COC-63 C255 0.01 +100%-0% 500 dcwv COC-63
C125 0.001 ±59'0 300 dcwv COM-20D C256 15 IlIJf ±59'0 500 dcwv COM-20D
Cl26 0.01 +100%-0% 1000 dcwv COC-63 C260 1.0 IJIJf ±10% 500 dcwv COC-1
Cl27 0.001 +100%-0% 500 dcwv COC-3 C261 0.01 +100%-0% 500 dcwv COC-63
C128 0.001 +100%-0% 500 dcwv COC-3 C262 0.01 +100%-0% 500 dcwv COC-63
C129 50 15 dcwv COE-47 C263 5-75 IlIJf COA-63
C130 10 IlIJf ±59'0 500 dcwv COM-20D C264 0.01 +100%-0% 500 dcwv COC-63
CI40 1.4-5.0 IJIJf COA-29 C265 0.001 +100%-0% 500 dcwv COC-3
C141 1.5-7.0 IJIJf COT-17 C266 0.001 +100%-0% 500 dcwv COC-3
C142 510 \lIJf ±59'0 300 dcwv COM-20D C267 2.9-35 IlIJf COA~27-35L

C143 0.01 +100%-0% 500 dcwv COC-63 C300 0.001 +100%-0% 500 dcwv COC-3
Cl44 0.01 +100%-0% 500 dcwv COC-63 C301 0.01 +100%-0% 500 dcwv COC-63
C145 0.001 +100%-0% 500 dcwv COC-3 C302 0.01 +100%-0% 500 dcwv COC-63
C146 240 IlIJf ±59'0 500 dcwv COM-20D C303 2.6-10.7 IlIJf COA-25
C147 330 fJ¢ ±5% 500 dcwv COM-20D C304 0.0022 +100%-0% 500 dcwv COC-62
Ci48 24 1l!J1 ±59'0 500 acwv COM-20D C305 1.7-8.7 IlIJf COA-29-2
C149 2.7-;19.6 IlIJf COA-29-4 C306 0.0022 +100%-0% 500 dcwv COC-62
C150 22 IlIJf ±59'0 500 dcwv COM-20D C307 1.0 1l1Jf ±lO9'0 500 dcwv COC-1
C151 2.7-19.6 IlIJf COA-29-4 C308 1.5-7 IlIJf COT-17
C152 1.5-7.0 \lIJf COT-17 C309 0.001 +100%-0% 500 dcwv COC-3

...... C153 7-140 IlIJf COA-5L
6' C310 51 IlIJf ±5% 300 dcwv COM-20D

U C155 0.001 +100%-0% 500 dcwv COC-3 C320 2.6-10.7 IlIJf COA-25L
~ C156 0.001 +100%-0% 500 dcwv COC-3 ~ 'C321 51 IlIJf ±5% 500 dcwv COM-20L5 C157 0.01 +100%-0% 500 dcwv COC-63 5 C322 24 IlIJf ±5% 500 dcwv COM-20D
~ Cl60 2.2 IlIJf ±10% ,500 dcwv COC-1 e C323 50 15 dcwv COE-47

~
C161 0.01 +100%-0% 500 dcwv COC-63

~
C340 1.5-7 IlIJf COT-17

0
C162 0.01 +100%-0% 500 dcwv COC-63

~
C341 1.5-7 IlIJf COT-17

Eo-< C163 0.01 +100%-0% 500 dcwv COC-63 C342 51 IlIJf ±5% 500 dcwv COM-20D
t3 Cl64 5-75 IJIJf COA-3 C343 0.0022 +100%-0% 500 dcwv COC-62
-< C1'65 0.001 +100%-0% 500 dcwv COC-3 -< C344 0.0022 +100%-0% 500 dcwv COC-62P-t

~-< C166 0.001 +100%-0% 500 dcwv COC-3 C345 22 IlIJf ±5% 500 dcwv COC-21NPO
U C167 47 IlIJf ±10% 500 dcwv COM-2oo U , C346 1.4-5.0 IJIJf COA-29

C168 0.01 +100%-0% 500 dcwv COC-63 'C347 101J1Jf ±10% 500 dcwv COC-21NPO
C200 0.001 +100%-0% 500 dcwv COC-3 C348 3.3 IlIJf ±lO9'0 500 dcwv COC-21NPO
CZ01 0.01 +100%-0% 500 dcwv COC-63 C349 1.4-5.0 \lIJf COA-29
G~92 6-100 IlIJf COA-4 C350 1.7-8.7 IlIJf COA-29-2
CZ03 51 IlIJf ±5% 500 dcwv COM-20D C351 2.9-35 IlIJf COA-27-35
C~P4 0.01 +100%-0% 500 dcwv COC-63 C352 1.4-5.0 \lIJf COA-29
CZ05 0.01 +100%-0% 500 dcwv COC-63 C353 0.'001 +100%-0% 500 dcwv COC-3
Ct06 5-75 \lIJf COA-3 C354 0.001 +100%-0% 500 dcwv COC-3
Gt07 0.01 +100%-0% 500 dcwv COC-63 C360 3.3 IlIJf ±10% 500 dcwv COC-1
Ct08 0.001 +100%-0% 500 dcwv COC-3 C361 0.0022 +100%-0% 500 dcwv COC-62
C220 6-100 IlIJf COA-4L C362 0.0022 +100%-0% 500 dcwv COC-62
,e221 2.3-14.2 IlIJf COA-26-2 C363 0.0022 +100%-0% 500 dcwv COC-62
C 0.01 +100%-0% 1000 dcwv COC-63 'C364 1.7-8.7 IlIJI COA-29-2

50 +100%-10% 15 dcwv COE-47 C365 3.3 IlIJf ±10% 500 dcwv COC-1
0.01 +100%-0% 1000 dcwv COC-63 C366 0.0022 +100%-0% 500 dcwv COC-62
500~ ±5% 500 dcwv COM-20D C367 0.0022 +100%-0% 500 dcwv COC-62
0.01 +100%-0% 1000 dcwv COC-63 ' C368 0.0022 +100%-0% 500 dcwv COC-62
0.001 +100%-0% 500 dcwv COC-3 C369 1.7-8.7 IJI.lf COA-29-2
0.001 +100%-0% 500 dcwv COC-3 C370 0.001 IJI.lf +100%-0% 500 dcwv COC-3
3-12 \lIJf COT-23 C371 0.001 IlIJf +100%-0% 500 dcwv COC-3
1.5-7 IlIJf COT-17 C372 24 IlIJf ±59'0 500 dcwv COM-20D
510 \lIJf ±5% 300 dcwv COM-20D C373 0.0022 +100%-0% 500 dcwv COC-62
0.01 +100%-0% 500 <icwV COC-63 C508 0.1 ±lO9'0 400 dcwv COW-25
0.001 +100%-0% 500 dcwv COC-3 C509A 10 450 dcwv COE-25
0.01 +100%-0% 500 dcwv COC-63 C509B 10
0.001 ±59'0 500dcwv COM-20D C510 "0.001 +100%-0% 500 dcwv COC-61
60 IlIJf ±5% 500 dcwv COM-20D C511 0.0047 ±lO9'0 600 dcwv COL-71
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GENERAL RADIO COMPANY

PARTS LIST (CONT)
DESCRIPTION AND PART NO. DESCRIPTION AND PART NO.

Ll 485-4001 J200 JACK CDSJ-lO
LlOO l1l2-A-200 J201 CONNECTOR 874-371
LlO1 l1l2-A-201 J300 JACK CDSJ-lO
Ll20 l1l2-A-202 J301 CONNECTOR 874-371
L140 2.5 mh CHA-597 Ml METER, 0-100 lJ.a, 1.5 k MEDS-79
Ll4l 2.5mh CHA-597 MlOO METER, 0-100 ~, 1.5 k MEDS-95
Ll60 l112-A-203 M200 METER, 0-100~, 1.5 k MEDS-95
L200 l112-A-204 M300 METER, 0-100~, 1.5 k MEDS-95
L201 11l2-A-401 PLI PLUG CDPP-lO
L220 l1l2-A-220 PL2 PLUG CDMP-20
L240 2.5mh CHA-597 PL3 PLUG CDMP-28
L24l 2.5mh CHA-597 PL4 PLUG CDMP-22
L242 8.2mh CHM-l

tI)
PL100 PLUG CDMP-1264-8

L260 l112-A-4l ::J PL200 PLUG CDMP-1264-8
L26l ZCHA-19 0 PL300 PLUG CDMP-1264-8
L300 l1l2-A-42 Ii::l QlOO l-Mc QUARTZ PLATE l112-A-404

~L30l l112-A-43 ...:I Q200 10-McQUARTZ PLATE 11l2-A-403

~ L320 1112-A-44 ...:I Q300 100-Mc QUARTZ PLATE 11l2-A-406
L340 l112-A-205 Ii::l RXl RECTIFIER lN10830 0Ii::l L34l ZCHA-36 tI) RX2 RECTIFIER lNl083

~ L342 ZCHA-36 ~ RX3 RECTIFIER lNl083
...:I L343 l1l2-A-402 RX4 RECTIFIER lNl083
...:I L344 l112-A-45 RX5 RECTIFIER,Ii::l
0 L345 l112-A-46 Transitron Co. TM-7
tI)

~
L360 l112-A-43 RX6 RECTIFIER,
L36l 1112-A-824 Transitron Co. TM-7
L362 Ill2-A-43 Sl SWITCH, dpst SWT-333NP
L363 lU2-A-825 Sloo SWITCH, dp3t SWT-12
0120 DIODE IN35 8200 SWITCH, dp3t SWT-12
0121 DIODE lN35 S300 SWITCH, dp3t SWT-12
D220 DIODE IN35 S0100 SOCKET CDMS-I-8
D221 DIODE lN35 S0200 SOCKET CDMS-I-8
D320 DIODE IN34A S0300 SOCKET CDMS-1-8
Fl FUSE, 1.2 amp (115 v) FUF-l T1 TRANSFORMER 365-489
Fl FUSE, 0.6 amp (230 v) FUF-l
F2 FUSE, 1.2 amp (115 v) FUF-l VI00 ,6AU6 V260 6BC5
F2 FUSE, 0.6 amp (230 v) FUF-l VIOl l'iAU6 V300 6X8
Jl CONNECTOR 874-371 tI) V120 6C4 V340 6AN8Ii::l
J2 JACK CDMS-2l

~
Vl40 6AN8 V360 6BC5

J3 JACK CDMS-21 Vl60 6BC5 V361 6BC5
J4 CONNECTOR 874-371 V200 6X8 V501 6080
JI00 JACK CDMJ-2l V220 6C4 V502 12AX7
JI01 CONNECTOR 874-371 V240 6AN8 V503 5651

NOTES:

(A) Type designations for resistors and capacitors are as follows:

COA - Capacitor, air COW - Capacitor, wax
COC - Capacitor, ceramic POSC - Potentiometer, composition
COE - Capacitor, electrolytic REC - Resistor, composition
COL - Capacitor, oil-impregnated REF - Resistor, film
COM - Capacitor, mica REPO - Resistor, power
COT - Capacitor, trimmer REW - Resistor, wire-wound

(B) All resistances are in ohms unless otherwise designated by k
(kilohms) or M (megohms).

(C) All capacitances are in microfarads unless otherwise designated
by IJ.fJi (micromicrofarads).

Value determined in GR test lab; may be 680, 750, or 820 IJ.fJi.

** Value determined in GR test lab; may be 62, 68, or 75 1J.IJ.f.

When ordering replacement components, be sure to include complete descrip­
tion as well as Part Number. (Example: R85, 51 k ±1O%, 1/2w, REC-20BF.)
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TYPE 1112-8

SPURIOUS SIGNALS

FREQUENCY MODULATION
NOISE

INPUT

OUTPUT

LOCKING RANGE

BANDWIDTH

POWER SUPPLY

DIMENSIONS

WEIGHT

SPECIFICATIONS

Unwanted harmonics of the input frequency are at least 100 db
below the desired output frequency.

Less than ±1 x 10-9 residual noise.

20 mw, 100 Mc, sine wave from Type 11 12-A.

1000-Mc sine wave; 50 mw into 50-ohm load; 50-ohm output
impedance.

±100 kc at the input frequency.

Allowable frequency deviation rate is 100,000 cps at the in­
put frequency.

105-125 (210-250) v, 50-60 cps, 120 watts. Power input accepts
either 2-wire (Type CAP-35, furnished) or 3-wire (Type CAP­
15) Power Cord.

Relay-rack panel width 19 in., height 12-114 in. Over-all depth
11-112 in.

25 lb.

General Radio EXPERIMENTER reference: Vol. 32, No. 10, March 1958.

U.S. Patent No. 2,548,457.

Thi s apparatus uses inventions of United States Patents Ii­
censed by Radio Corporation of America. Patent numbers sup­
plied upon request. Licensed only for use in measuring or test­
ing electronics devices, electron tube circuits, parts of such
devices and circuits, and elements for use in such devices and
circuits.
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TYPE 1112-8

5TANDARD FREQUENCY

MULTIPLIER
(1000 Me)

Section 1

INTRODUCTION

1.1 PURPOSE. The Type 1112-B Standard Frequency
Multiplier (Figure 1) provides a lOOO-Mc signal when
supplied with a suitable lOO-Mc input. Such an in­
put is most conveniently derived from a companion
instrument, the Type 1112-A Standard Frequency
Multiplier, which in turn can be driven by a fre­
quency standard such as the General Radio Type
lIDO-A.

1.2 DESe'RlrnON.
1.2.1 CONTR.OLS. The table below lists the con­
trols on the front panel of the Type llI2-B Stand­
ard Frequency Multiplier.

1.2.2 CONNECTORS. The Type 874 Coaxial Con­
nector on the front panel is the lOOO-Mc rf output

connector. On the rear of the instrument are a Type
874 Connector for the 100-Me input and a three­
terminal male power connector.

1.2.3 METERS. The MONITOR AND TEST meter
indicates limiter grid current, diode current in the
9OO-Mc multiplier, mixer diode current, or output
level, depending on the setting of the switch below
the meter. Meter calibration is from 0 to 100 mi­
croamperes.

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

Name

T ABLE OF CONTROLS

Description FUNCTION

POWER

MONITOR AND TEST

REPELLER VOLTAGE

PUSH TO CHECK LOCK

INCREASE OUTPUT

Toggle switch

4-position selector
switch

rotary control

Push button

Continuous rotary control

19

Turns instrwnent on or off.

Determines function of
MONITOR AND TEST
meter. Continuous moni­
toring positions are
marked by ••

Controls repeller volt­
age static value.

Actuates detuning device
in klystron cavity.

Controls gain of 1000-Mc
amplifier.
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Section 2

PRINCIPLES OF OPERATION

2.1 GENERAL. The circuit of the Type U12-B (see
Figure 2) comprises a klystron oscillator and triode
amplifier operating at 1000 Me, and control circuits
for establishing and maintaining a tight phase lock
of the oscillator frequency to the tenth harmonic of
the 100-Mc input frequency. The use of a locked
oscillator as a selector eliminates the confusing
spurious output signals often found in conventional
multipliers.

The instrument requires an input of at least
20 milliwatts at 100 Me. The available output power
at 1000 Me is at least 50 milliwatts.

2.2 INPUT AMPLIFIER AND MULTIPLIERS. The
100-Mc input signal is amplified in a 6AGS pentode
stage and then multiplied to 900 Me by two tripler
stages. The first tripler is a 6J6 push-pull triode,
the second a pair of germanium diodes. Part of the
output 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
multiplier stages, the rectified de 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
MC MULTIPLIER.

2.3 OFFSET LOCKING SYSTEM. The 900-Mc out­
put of the second tripler stage is fed to a diode mix­
er, along with the 1000-Me signal from the klystron
oscillator, producing a beat frequency of 100 Me.
This 100-Mc intermediate frequency is amplified
and limited ina three-stage amplifier, and supplied
to the "variable phase" input of the 100-Mc phase
detector. The output of the phase detector is mainly
a de voltage that varies with the relative phase of
the two input signals. This de signal drives a 6AU6
de amplifier, which varies the klystron 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 klystron on
frequency. The output frequency is thus stabilized
at a value of 1000 Me.

2.4 DIODE MIXER. The IN2lB diode mixer stage
comprises an input parallel- tuned circuit (LU8,
Cl3S in Figure 2) at 1000 Me, and a series-tuned
circuit (LI20, C137) for the 900-Mc input. The in­
ductance LU9 acts as an rf choke, furnishing a de
return for the diode current. The mixer diode cur­
rent can be read on the MONITOR AND TEST meter
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with the switch set at 900-1000 MC MIXER. The
output circuit of the mixer is the series-tuned input
circuit of VIOS (CI36, L12I, and Cgk of VlOS; Cl39
is a blocking capacitor). This circuit is tuned by
adjustment of Ll21.

2.5 1-F AMPLIFIER LIMITER. The i -f I amplifier
limiter comprises VI05 and Vl06 as amplifiers, and
VI07 as a limiter stage. The pass band of this am­
plifier is at about 100 ±1.7 Me. The 100-Mc ampli­
tude-limited output signal is supplied to the input of
the 100-Mc phase 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
signal is applied to a tuned input circuit (LU3, CI21),
balanced to rf "ground" by means of Cl27 and C128.
The "variable phase" signal is applied to a tuned
circuit (LUS, CI26), with one sid~ at rf "ground".
This circuit is broad-banded by the loading resistor
RU3.

The vector sum of the "variable phase" volt­
age across C126 and one-half of the reference-phase
voltage across L1l3 (one side of C121) produces
voltages which are rectified by diodes 0103 and
0104. If 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 0103 and 0104 are
equal and opposite in sign with respect to the slider
arm of R1l4. The arm of R1l4 must be carefully
centered to compensate for rectification character­
istics of the diodes. This procedure is described
in paragraph 5.204.

WARNING
The rf chassis of the lOO-Mc phase
detector and the phase -detector cir­
cuits are -625 volts off dc ground.
Do not touch the adjustments or use
a volt - ohmmeter on these circuits
while normal operating voltages are
applied.

In normal operation the phase-detector de output
voltage varies on both sides of zero, drivipg the
grid of thedc amplifier V104, and causingtM"ririrepel­
ler voltage to change in order to keep the klystron
in the phase-locked condition. Repeller yQltage can
be read on the front-panel REPELLERV.LTACiE
meter.
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OSCILLATOR AND AMPLIFIER. The lOOO-Mc
on oscillator (V108) and pencil-triode ampli­

(V109) are mounted on a removable subassem­
which is fastened to brackets on the rear of the

panel. In order to facilitate tube changes, this sub­
IiJissembly 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 gainanrl isolation to protect
the control circuit and klystron tuning from the ef­
fects of external signals and variation of load im­
pedance. A PUSH TO CHECK LOCK button on the
front panel prOVides a means of introducing a small
detuning effect in the klystron resonator. Pressing
this button produces a deviation of the klystron cav-

ity tuning, which causes the control circuit to read­
just the repeller voltage to maintain phase lock. The
resulting deviation in the repeller voltage can then
be read on the REPELLER VOLTAGE meter.

2.8 POWER SUPPLY. The power supply operates
from 105-125 (or 210-250) volts, 50-60 cps alternat­
ing current, and uses 120 watts. The power-trans­
former primary may be connected for either 105­
125 or 210-250 volts as indicated in Figure 4. Three
high-voltage regulating circuits are provided, one
to operate the conventional circuits with the nega­
tive side grounded to the chassis, a second for the
main klystron supply, and a third for the klystron
repeller-voltage control circuit. The klystron uses
a rectified heater supply.

Section 3

OPERATING PROCEDURE

3.1 INSTALLATION. The Type 1112-B should be
installed as close as convenience permits to the
place where measurements are to be made. Dis­
tance from the driving source should also be kept
to a minimum, to reduce cable losses and ensure
the necessary 20-milliwatt input signal.

Before connecting power to the instrument,
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
instrument, just above the power connector. The
voltage for which the power transformer is con­
nected is indicated on the nameplate near the power
input connector. When changing transformer con­
nections' reverse this nameplate and substitute fuses
of the proper rating, as listed in the Parts List at
the rear of this manual.

The 100-Mc input should be connected to the
Type 874 Coaxial Connector on the right rear of the
instrument. The output cable should be connected
to the Type 874 OUTPUT coaxial connector on the
front panel. A 5~ohn1 coaxial cable is recommended.

Make certain that all tubes are in their prop­
er sockets. Under some circumstances, the klystron
and possibly the pencil triode (V109) may be shipped
separately.

3.2 SEllING MULTIPLIER IN OPERATION. Mter
makingthe checks described in paragraph 3.1, place
the Standard Frequency Multiplier in operation as
follows:

a. the power cord to the male power
C().~lIu~ctor ear of the Multiplier and to a suit-

power source. Snap the POWER switch on.
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b. Set the MONITOR AND TEST switch to
900 MC MULTIPLIER. Check for a meter deflec­
tion of about half scale (50 \-la), representing dc rec­
tified by the diode tripler stage.

c. Check for input to the mixer by setting the
MONITORAND TESTswitchto90~1000MC MIXER.
The meter deflection should be about half scale or
less.

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

e. Set the MONITOR AND TEST switch to 1000
MC OUTPUT, and check the available output power
at 1000 Me by turning the INCREASE OUTPUT con­
trol clockwise and noting increasing current on the
meter.

f. To check that the klystron is locked, first
rotatethe REPELLER VOLTAGE control. The RE­
PELLER VOLTAGE meter indication should be with­
in about 15 divisions of midscale, and should hold
steady as the control is rotated through much of its
range. Set the control within the range marked SET.
Then push the PUSH TO CHECK LOCK button. The
REPELLERVOLTAGE meter should deflect slightly.
Only if these two checks are made successfully is
the klystron locked. Under normal conditions, the
entire multiplier should stabilize and lock after five
minutes of warm-up.

g. If the klystron fails to lock properly, it
maybe necessary to adjust the oscillator frequency
by means of the adjustment (C157) on the side of the
resonator. Refer to paragraph 5.2.7.
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h. For normal operation, the MONITOR AND
TEST switch should be left in one of the positions
marked with a dot, because the meter will then in­
dicate a sudden change in operating mode. The 100
MC LIMITER current reading indicates that the
klystron beat note is within the i-f amplifier pass

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

Section 4

CHECKS AND ADJUSTMENTS

4.1 KLYSTRON LOCK. If proper lock is estab­
lished, changing the INCREASE OlITPlIT setting will
cause the REPELLER VOLTAGE meter reading to
vary only slightly from its normal midscale posi­
tion. However, the lOO-MC LIMITER current (as
read on the MONITOR AND TEST meter with the
switch at 100 MC LIMITER) should not change as
the INCREASE OUTPlIT setting is varied.

A check with a heterodyne oscillator will im­
mediately detect a properly locked condition if the
input signal is crystal-controlled (as from a Type
1112-A Standard Frequency Multiplier). When the
klystron is thus properly locked at 1000 Mc, 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 a hetero­
dyne oscillator to observe effects of tuning adjust­
ments. The General Radio Type 720 Heterodyne
Frequency Meter or a combination of Type 1218
Unit Oscillator, Type 874-MR Mixer-Rectifier and
a suitable audio amplifier is recommended.

4.2 INCORRECT KLYSTRON MODE. The klystron
repeller - voltage control circuit may accidentally

lock the frequency at 1000 Mc in the 2-S/4 mode,
instead of the proper 1-3/4 mode (refer to paragraph
2.7). This is most likely if power is interrupted
after the instrument is warmed up. When locked in
the 2-3/4 mode, the klystron delivers only a fraction
ofits normal output power. The REPELLER VOLT­
AGE meter will read between 0 and 20 JJa (about -20
to -30 volts dc on the repeller). To restore proper
operation in the 1-3/4 mode, rotate the REPELLER
VOLTAGE control through the SET sector, then re­
set it in the SET sector.

4.3 FALSE LOCK. The klystron may sometimes
generate a sideband that locks at 1000 Mc, leaVing
the mainklystroncarrierfrequency unlocked. When
this occurs, 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 above
or below 1000 Mc, and an additional sideband or se­
ries of sidebands on the other side of the carrier.
Rotating the REPELLER VOLTAGE control counter­
clockwise and returning it to the SET sector usually
restores proper lock. If this readjustment does not
restore proper lock, retune L124 (refer to paragraph
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 continuously
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
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marked WARNING HIGH VOLTAGE,
should not normally require adjust­
ment.

5.2.1 GENERAL. For a complete alignmen~, sev­
eral items of test equipment will be needed:

Required Items:
a. Volt-ohm-milliammeter, 20,OOQ/ohmsjvolt.

(Scales to cover up to at least 650 volts/de:.:)
b. Grid-dip oscillator, 100-300 Mc.
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c. Vacuum-tube voltmeter (GR Type l800-B
~r l803-B).

d. Heterodyne test oscillator (GR Type 720
leterodyne Frequency Meter).

Desir8.ble 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 ClOl, Cl07, C1l2, and C1l3 are set for
maximum meter current. If these adjustments seem
to be correct, and if the klystron oscillator seems
to be functioning properly, set the MONITOR AND
TEST switch to 100 MC LIMITER. The limiter cur­
.rent will then be directly affected by the settings of
ClO1, Cl07, C1l2, C1l3, C1l4, and C137. The 900­
1000 Mc mixer is driven by the multiplier chain
and by the klystron, but since the magnitude of the
klystron signal is much larger than that of the mul­
tiplier"';chain output, the beat-note amplitude is con­
trolled principally by the amplitude of the 900-Mc
signal. Thus the 100 MC LIMITER current is an
index of the effectiveness of the multiplier chain.

For a further check on the 100-900 Mc mul­
tiplier chain, it is possible to check the tuning of
the chain by setting the MONITOR AND TEST switch
to 900-1000 MC MIXER, disabling the klystron os­
cillator by pulling out the rf unit power cable plug
(PLlOI), and checking for maximum mixer current
while trimming ClOl, Cl07, Cll2, C1l3, C1l4, and
C137. The setting of C137 is broad, and depends on
correct adjustment of C135. C137 should not be re­
adjusted under normal circumstances.

CAUTION
Before reinserting the power plug
for the rf units, switch, the entire in­
strument off to avoid danger of dam­
aging the klystron.

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 (DlO1, D102), measure the dc voltage from
the center tap of Ll07 (Rl09) to ground. This should
be from 10 to 19 volts measured with a vacuum-tube
or 20,000 ohm/volt meter. With some diodes, prop­
er operation may be obtained with slightly lower dc
voltage developed.

Each stage can be aligned for proper opera­
easily W· a grid-dip oscillator (such as Meas-
ents Model 59 Megacycle Meter) for

Ll02, C1l2-Ll05, and Cll3-Ll07.
_"''''-Z--.&.I~'VV requires a 900-Mc wave-
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meter such as the GR Type 1140 (with meter indi­
cator) or a uhf grid-dip oscillator (such as the
Boonton Electronics Madel 101). C137 must be set
for maximum 900-1000 MIXER current after adjust­
ment of the 900 - Mc multiplier circuits and after
proper setting of C135 (refer to paragraph 5.2.6).

5.2.3 100-MC AMPLIFIER-LIMITER ADJUSTMENT.
The two 100-Mc amplifier stages and the 100-Mc
limiter stage are mounted in a shielded subchassis.
Alignment of these stages is easy to check, up to
the limiter grid current. Set the MONITOR AND
TEST s·m.tch to 100 MC LIMITER and peak grid cur­
rent with L12l, L122, and L123. For this test, the
beat note from the normally operating signal sys­
tem will be adequate. A test signal can be injected
(for trouble-shooting) at C136 (crystal mixer diode
socket) if the 100-Mc test signal is connected a';:
cross C136 to ground. When normal operation is
resumed, L12l may require slight readjustment to
peak up the input circuit.

Adjustment of the 100-Mc limiter requires
reference to the 100-Mc phase-detector output cir­
cuit. Before beginning this adjustment, disable the
klystron power supplies by removing the series ..
regulator tubes (VSOlB, V50lC) from the voltage­
regulator circuits to avoid danger of damaging the
phase - detector diodes. Check the tuning of Ll24
by measuring the dc output voltage between slider
and either end of Rl14 with a vacuum -tube volt­
meter. Set L124 for mmmum output voltage , using
the 100-Mc reference standard injected across C136.
Then detune L124 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, R1l4,
and circuits associated with Vl04
are normally at -625 volts dc. Avoid
bodily contact with components to
prevent personal injury. Avoid short­
circuiting any of the terminals of R1l4
and Rll5 to ground, even momentar­
ily, as such a short will damage the
phase-detector diodes (Dl03, Dl04).
Carry out the following adjustments
with extreme caution.

Adjustment of the 100-Mc phase detector re­
quires adequate test equipment for proper results.
The principal reason for readjustment would be
failure of the diode rectifiers (0103, Dl04) caused
by accidental short-circuiting of the phase-detector
output circuit to ground, or other component fail­
ure having similar effect on these diodes. Under
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 to remove the accelerating voltage from the
klystron. To make this change, first unsolder the
lead (black with red tracer) from the terminal at the
bottom rear of the middle etched-circuit regulator
board in the power-supply section (this lead goes to
pin 3 of V50lB). 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 connected to dc chassis ground.
Check this with an ohmmeter before proceeding
further. With the power supply thus rewired the dc
amplifier tube (V104) and the REPELLER VOLTAGE
meter can be used as a vacuum-tube-voltmeter null
detector to determine that the phase detector is
balanced.

5.2.4.2 . Adjustment of Unbalanced Phase (C126­
L1l5).

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

b. Apply a 100 - Mc signal across C136 to
ground (900-1000-Mc mixer socket), and check the
dc voltage between the slider and each end of R1l4
with a vacuum-tube voltmeter. The dc voltage be­
tween center and either end should be from 3 to 10
volts, and the two voltages should be equal (±10%)
when the slider is set to the center of its resistance
range.

c. Since the voltages from the slider to each
of the load resistors are the same and add in opposi­
tion' the voltage across R114 should be zero when
the circuitis working properly with input to the un­
balanced-phase input circuit only. The input to the
balanced-phase circuit can be completely removed
(by removal of VI 03), but it is usually sufficient to
remove the driving power from the input connector
on the rear of the instrument.

5.2.4.3 Adjustment of Balanced Phase (C121-L1l3,
C127-CI28).

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 CI01, C107, LllO, and C121 for
maximum dc voltage between slider and either end
ofR1l4, as measured with a 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
R1l4 when the circuit is properly balanced.
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d. Balancing of the entire phase-detector cir­
cuit requires that each of several elements be se­
lected and adjusted to provide the best possible null
across R1l4, with the input signal supplied to either
the balanced-phase input (L1l2) or the unbalanced­
phase input (L1l6). The critical balancing adjust­
ments are R114, C127, and Cl28. The ......balancing
procedure' is as follows:

(1) Make sure that the diodes (D103, D104)
have not been damaged and that none of the circuit
components is shorted out (especially C127 and
CI28). These diodes have been selected for bal­
ance; if it is ever necessary to replace them, be
sure to select a pair near balance, or lIse the di­
odes sold paired (e.g. 1N35). If any dc voltage is
developed across both halves of R1l4, diodes are
probably satisfactory and should not require re­
placement. If no dc output voltage appears between
slider and either end of R1l4, unsolder the leads to
the slider and the counterclockwise end of R1l4
Ounction with R1l5), and check the forward and re­
verse resistances of the diodes with an ohmmeter.
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 diodes and the dc out­
put voltage is approximately the same from each
side.

(2) Check that C127 and C128 are not shorted.

(3) Center the slider of R1l4, using an ohm­
meter. It is not necessary to unsolder leads if the
negative terminal of the ohmmeter is applied to the
slider.

(4) Align the rf circuits for maximum dc volt­
age betWeen slider and each end of R1l4 (refer to
preceding step), using input to unbalanced phase
only.

(5) Connect a dc vacuum-tube voltmeter a­
cross R114 from end to end, or across test points
TP1 and TP3. If the voltmeter indicates zero, the
phase detector is balanced. If the voltmeter indica­
tion is very near (±0.1 volt) zero, adjust R1l4 for
null.

(6) Remove the input from the unbalanced
phase, apply input to the balanced phase, and ad­
just C128 for null as indicated by a dc vacuum-tube
voltmeter across R1l4. If a null cannot beobtained,
readjust C127 by bending the tab attached to C121,
and then reset C128 for null.

(7) The REPELLER VOLTAGE meter may be
used as a null indicator as follows: fir;stestablish
the reading of this meter with a short cirnit (i.e.,
a clip lead) between the ends of R114, an n re~

move the short circuit. When the ph tor i~
balanced, the meter reading will be as it
was with the short-circuit in place.
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rpa.y be necessary to 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 input connector, use a heterodyne frequency
meter to establish the frequency of the klystron near
1000 Me. Then adjust the oscillator frequency by
turningthe tuning screw. Once the klystronis tuned
to the correct frequency, lock the screw by taking
up on the check nut. Caution is advised to prevent
personal contact with the series-regulator tubes in
the power supply to avoid burns.

Adjustment of the tuning screw will have a
pronounced effect on the REPELLER VOLTAGE me­
ter indication if the klystron is locked at 1000 Me
with a 100-Mc signal at the input connector. If the
klystron is not locked there will be no appreciable
effect. It may be necessary to trim C157 after the
instrument warms up in order to operate the klys­
tron at -IDS-volt repeller voltage, the optimum re­
peller voltage value.

To replace the klystron (Vl08), unscrew the
support plate holding the klystron socket, pull the
entire 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
against the internal stop-ring before installing the
socket on the base of the klystron. Replacement of
the klystron may necessitate retuning of the reso­
nator (C157).

5.2.8 lOOO-Mc AMPLIFIER ADJUSTMENT. The tun­
ing adjustment of the 1000-Mc amplifier is C201, on
the side of the amplifier chassis. The capacitor
knobcanbe turned withthe fingers,ora screw driv­
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. C20l should be set
for maximum 1000 MC OUTPUT current as indicated
on the MONITOR AND TEST meter.

To replace the 1000-Mc amplifier tube (Vl09),
proceed as follows:

a. Remove r-f chassis from brackets in rear
of instrument.

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

c. Loosen the two screws holding the cross­
bar in place at the center partition. The crossbar
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.

e. Pull off the heater-lead socket at the cath­
ode end of the tube just far enough to release the
heater leads. "It is necessary to bend the rf choke
leads slightly to do this.

f. Lift the grid flange, and if necessary, the
cathode cylinder, of the pencil tube. The tube should
come out easily.

N OSCILLATOR AOJUSTMENT. The
r frequency adjustment is C157, a

ent set in the side of the oscil­
t/will be necessary to reset this

.j~~_e~~&J.e:t'<:replacementof the klystron, and it

(8) After completion of the alignment adjust­
ts olttlined above, the phase detector should be
nced for both balanced-phase and unbalanced-

se input signals, taken one at a time. Never at­
pt to adjust phase - detector balance with both

es energized.
(9) Rewire the power supply as it was orig­

inally connected.

5.2.5 OC AMPLIFIER ADJUSTMENT. The dc am­
plifier adjustment R1l6 should be set so that, with­
out rf input at the coaxial input connector, a dc volt­
age of about -105 volts appears between the klys­
tron cathode (pin 3, Vl08) and klystron repeller (pin
5, Vl04). This setting, which should be inside the
zone marked SET on the front - panel REPELLER
VOLTAGE control, is evidenced by a REPELLER
VOLT AGE meter reading slightly above midscale
(approximately 60 lla).

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

5.2.6 900-1000 MC MIXER TUNING ADJUSTMENT.
The 900-l000-Mc mixer is adjusted at the factory,
and should require little or no attention under nor­
mal conditions. Proper operation is evidenced by a
MONITOR 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-L1l8), C135 should be adjusted
to peak the circuit. Improper adjustment of C135
may peak the meter indication at a frequency other
than 1000 Mc, and may lead to misadjustment of the
klystron for maximum output on an incorrect fre­
quency. Such misalignment of the mixer may pre­
vent the klystron from locking to the correct fre­
quency.

To readjust the mixer,first set C135for max­
imum current with the klystron operating at 1000
Mc. Then set C137 for maximum 100 MC LIMITER
current, with the entire instrument operating and
the klystron locked.

It is also possible to check the setting of C137
bydisabling the klystron and carrying out the checks
described in paragraph 5.2.2.

To replace the lN2lB mixer diode (0105), re­
move shield can from mixer, swing the spring clip
to one side, lift out the diode and insert the replace­
~~nt, securing it by returning the spring clip. Re-

ce the s· can.

2S
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g. To insert the replacement Type 5876 tube,
first push the grid flange into the spring contact in
the center 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).

h. Orient the tube so that the two small heater
leads can be inserted 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 OUTPUT control and peaking the tuning
adjustment (C201) for maximum 1000 MC OUTPUT
current.

To replace the monitor diode (D201), remove
the screw holding the retaining spring, and remove
the diode. Insert the new lN21B, and replace the
spring and screw. If the 1000 MC OUTPUT current
is muchbeyond full scale wq.enthe 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 (inside the am­
plifier chassis) holding the diode pickup loop, and
tighten the nut while holding the loop mounting bush­
ing at a proper angle. This adjustment should not
be necessary unless the replacement lN21Bis 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 is necessary to detune L124 from the set­
ting that gives maximum output voltage at the phase
detector. With the instrument in operation, turn the
tuning slug of L124 slowly clockwise while swinging
the REPELLERVOLTAGE control over 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 L124 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 on the adjustment of L124,
refer to paragraph 5.2.3.

TABLE OF VOLTAGES

TUBE PIN DC VOLTS TUBE PIN DC VOLTS TUBE PIN DC VOLTS
(TYPE) (TYPE) (TYPE)

V50lA 1 +240 V501C 1 -355 V104 1 -625
(6AU5) 3 +250 (6AU5) 3 -330 (6AU6) 2,7 -625

5 +355 f 5 -180 3,4 -625
8 +355 8 -180 5 -430

2,7 +125 2,7 -490 6 -525
V502A 1 +240 V502C 1 -355 V105 1 0
(12AX7) 2 +155 (12AX7) 2 -471 (6AK5) 2,7 +2.1

3 +158 3 -468 3 6.5 ac
4,5,9 +125 4,5,9 -490 4 0

6 +158 6 -468 5 +124
7 + 78 7 -540 6 +124
8 + 84 8 -560

V106 1 0
V503A 1,5 + 84 V503C 1,5 -560 (6AK5) 2,7 +2.0
(5651) 2,4,7 0 (5651) 2,4,7 -625 3 6.5 ac
V501B 1 - 21 VlOl 1 0 4 0
(6AU5) 3 0 (6AG5) 2,7 +2.1 5 +130

5 +140 3 6.5 ac 6 +130
8 +140 4 0 V107 1 -0.4

2,7 -185 5 +225 (6AG5) 2,7 0
V502B 1 - 21 6 +135 3 6.5 ac
(12AX7) 2 -152 V102 1 +220 4 0

3 -155 (6J6) 2 +220 5 +122
4,5,9 -185 3 6.5 ac 6 +116

6 -155 4 0 V108 1 0
7 -240 5 0 (6BM6) 2 -318.5
8 -245 6 0 3 -325

V503B 1,5 -245 7 +16 4 -325
(5651) 2,4,7 -330 V103 1 0 cap -430

(6AG5) 2,7 +2.1 VI09 L204 6.5 ac
3 6.5 ac (5876) L205 0
4 0 cath. +1 to +16
5 +240 grid 0
6 +145 plate +240

NOTE: Voltages measured with vacuum-tube voltmeter,
with Multiplier in locked condition.
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Section 6

PARTS LIST

PART NO. (NOTE A) PART NO. (NOTE A)

R100 5k ±5% 971-M R501B 1M ±10% 1/2 w REC-20BF
R101 10k ±5% 1/2 w REC-20BF R501C 1M ±10% 1/2 w REC-20BF
R102 220 ±5% 1/2 w REC-20BF R502A 2.4M ±5% 1/2 w REC-20BF
R103 56 k ±S% 1/2 w REC-20BF RS02B 204M ±S% 1/2 w REC-20BF
R104 3.3 k ±S% 1w REC-30BF RS02C 2.4M ±5% 1/2 w REC-20BF
RlOS 33 k ±S% 1/2 w REC-20BF RS03A 36 k ±1% 1/4w REF-6S
R106 33 k ±S% 1/2 w REC-20BF RS03B 36 k ±1% 1/4 w REF-6S
R107 1k ±S% 1w REC-30BF RS03C 36 k ±1% 1/4 w REF-6S
R108 1.8 k ±S% 2w REC-41BF RS04A 26k ±1% 1w REF-7S
R109 22 k ±S% 1/2 w REC-20BF RS04B 43 k ±S% 2w REC-41BF
RUO 220 ±S% 1/2 w REC-20BF RS04C 39 k ±S% 2w REC-41BF
RUI S6 k ±S% 1/2 w REC-20BF RSOSA 36 k ±1% 1/4 w REF-6S
R1l2 1k ±S% 1/2 w REC-20BF RSOSB 36 k ±1% 1/4w REF-6S
R1l3 2.2 k ±5% 1/2 w REC-20BF RSOSC 36 k ±1% 1/4w REF-65
RU4 2k ±S% 971-413 R506A 470 k ±5% 1/2 w REC-20B
R1l5 10 ±5% 1/2 w REC-20BF R506B 470 k ±5% 1/2 w REC-20BF
R1l6 1k ±5% 971-K RS06C 470 k ±5% 1/2 w REC-20BF
R1l7 22 k ±5% 2w REC-41BF $" RS07A 39 k ±1% 1/4 w REF-6S
R1l8 33 k ±5% 2w REC-41BF r.:a R507B 39 k ±1% 1/4w REF-65
R1l9 56 k ±5% 1/2 w REC-20BF 61 RS07C

39 k ±1% 1/4w REF-65
R120 1k ±5% 1/2 w REC-20BF Z RS08A 10k ±10% POSW-3
R121 3.3 k ±5% 1w REC-30BF ~ R508B 10 k ±10% POSW-3
R122 100 ±5% 1/2 w REC-20BF RS08C 10k ±10% POSW-3
R123 470 k ±5% 1/2 w REC-20BF g R509A S.6M ±1O% 1/2 w REC-20BF
R124 220 ±S% 1/2 w REC-20BF ~ R509B 5.6M ±10% 1/2 w REC-20BF

$" R125 5.6 k ±5% 1/2 w REC-20BF f/l RS09C 5.6M ±10% 1/2 w REC-20BF

r.:a R126 13 k ±5% 5w REPO-43 ~ R510A 100 ±10% 1/2 w REC-20BF

t> R127 470 k ±5% 1/2 w REC-20BF R510B 100 ±10% 1/2 w REC-20BF

e R128 220 ±S% 1/2 w REC-20BF RSlOC 100 ±10% 1/2 w REC-20BF
R129 10 ±S% 1/2 w REC-20BF RSllA 100 ±10% 1/2 w REC-20BF

f/l
R130 13 k ±S% 5w REPO-43 RSllB 100 ±1O% 1/2 w REC-20BFex:

0 R131 10 k ±5% 1/2 w REC-20BF R5UC 100 ±1O% 1/2 w REC-20BF
E-<
f/l R132 10 ±S% 1/2 w REC-20BF RS12A 470 k ±5% 1/2 w REC-20BF
U) R133 13 k ±S% Sw REPO-43 R512B . 470 k ±5% 1/2 w REC-20BFr:a
ex: R134 100 ±5% 1/2 w REC-20BF RS12C 470 k ±5% 1/2 w REC-20BF

Rl!JS (NOTE C) ±5% 1/2 w REC-20BF R513A 620 k ±5% 1/2 w REC-20BF
R136 75 ±5% 1/2 w REC-20BF R513B 620 k ±5% 1/2 w REC-20BF
R137 47 ±S% 1/2 w REC-20BF RS13C 620 k ±5% 1/2 w REC-20BF
R13& 7S ±5% 1/2 w REC-20BF R514A 120 k ±S% 1/2 w REC-20BF
R139 82 ±S% 1/2 w REC-20BF R514B 120 k ±5% 1/2 w REC-20BF
R14Q S.l k ±S% ~f2 w REC-20BF RSl4C 120 k ±5% 1/2 w REC-20BF
R142 68 k ±10% 2w REC-41BF RS1SB 330 k ±10% 2w REC-41BF
R143 3.3 k ±10% 1w REC-30BF RS15C 330 k ±10% 2w REC-41BF
R144 100 k ±10% 2w REC-41BF
R14S 100 k ±10% 2w REC-41BF
R146 100 k ±10% 2w REC-41BF CIA SO~ }
R147 100 k ±10% 2w REC-41BF C1B 2S¢ 450 dcwv COE-10
R148 100 k ±10% 2w REC-41BF 6' C1C 25 1.1£
R149 100 k ±10% 2w REC-41BF r.:a C2A so f.d }
~~SO 47 ±10% lOw REPO-44 t> C2B 2S¢ 450 dcwv COE-I0
R1S1 47 ±10% 10 w REPO-44 e C2C 25 Ilf

lS2 47 ±10% lOw REPO-44
~

C3A SO Ilf }
3 0.7 ±10% lOw IlliPO-44 C3B 2S !Jf 450 dcwv COE-10
4 1.0 ±10% lOw REPO-44 0 C3C 2S IlfE-<
S 1.8 ±10% lOw REPO-44 t3 C4A 50!Jf }
6 560 k ±S% 1/2 w REC-20BF

~
C4B 2S jJf 450 dcwv COE-10

S60 k ±5% 1/2 w REC-20BF C4C 25¢
560 k ±5% 1/2 w REC-20BF 0 CSA

1500 ~1lk ±S% 1/2 w REC-20BF CSB 750 !Jf 10 dcwv COE-9
1M ±101 1/2 w REC-20BF C5C 750 !Jf
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PARTS LIST (CONT)

PART NO. PART NO.

C6A 1500 ¢} C149 470 +100%-0 500 dewv COC-3
C6B 750 ¢ 10 dewv COE-9 C150 47 ±10% 500 dewv COC-21
C6C 750 ¢ C151 470 +100%-0 500 dewv COC-3
C7A 1500 ¢} C152 4.7 ±10% 500 dewv COC-1
C7B 750 ¢ 10 dcwv COE-9 C153 15 ±10% 500 dewv COC-21
C7C 750 ¢ C154 470 +100%-0 500 dewv COC-61
C8A 50¢ } C155 470 +100%-0 500 dewv COC-61
C8B 25 1_1£ 450 dewv COE-I0 C156 470 +100%-0 500 dewv COC-3
C8C 25¢ C157 Trimmer Bui~ in
C9A 50¢ } C158 470 +100%-0 500 dewv CO -3
C9B 251..lf 450 dewv COE-10 C159 470 +100%-0 500 dewv COC-3
C9C 25~ - C161 470 +100%-0 500 dewv COC-61
C101 4- COA-2L Q C201 1.4-5.0 COA-29
CI02 47 ±10% 500 dcwv COC-21(N750) IJ::l C202 200 ±10% 500 dewv COU-8-2
C103 470 +100%-0 500 dewv COC-2 E-- C203 200 ±10% 500 dewv COU-8-2
C104 470 +100%-0 500 dewv COC-2 ~ C204 200 ±10% 500 dewv COU-8-2
CI05 470 +100%-0 500 dewv COC-2

~
C205 470 +100%-0 500 dewv COC-61

C106 470 +100%-0 500 dewv COC-2 C206 874-74
C107 2.7-10.8 COA-24A-4 g C508A 0.1 j..1f ±1O% 400 dewv COW-25
C108 47 ±10% 500 dcwv COC-21(N750) U C508B 0.1 j..1f ±10% 400 dewv COW-25
C109 47 ±1O% 500 dewv COC-21(N750) ~ C508C 0.1 j..1f ±1O% 400 dcwv COW-25
ClIO 470 +100%-0 500 dewv COC-2 < C509A 1Oj..1f}
Cl11 470 +100%-0 500 dewv COC-2 U 10 j..1f 450 dewv COE-5

C1l2 2.2-8.5 COA-24A-3 C509B 10¢} 450 dewv COE-5
IC113 2.2-8.5 COA-24A-3 10 j..1f

6' C114 1.5-3.1 COA-24 C509C 10 j..1f}
IJ::l C1l5 470 +100%-0 500 dewv COC-61 10 j..1f 450 dewv COE-5
E-- C116 470 +100%-0 500 dewv COC-61 C510A 0.001 j..1f +100%-0 500 dewv COC-610e C117 470 +100%-0 500 dewv COC-61 C510B 0.001 j..1f +100%-0 500 dewv COC-61
lI.l' C118 470 +100%-0 500 dewv COC-3 C510C 0.001 j..1f +100%-0 500 dewv COC-61
IX: C1l9 470 +100%-0 500 dewv COC-3 C511A 0.0047 j..1f ±l0% 600 dewv COL-710
t: C120 H-F Bypass Built-in C511B 0.0047 j..1f ±10% 600 dewv COL-71
U C121 2.7-10.8 COA-24A-4 C511C 0.0047 j..1f ±1O% 600 dewv COL-71
< C122 470 +100%-0 500 dewv COC-3
~

< C123 470 +100%-0 500 dewv COC-3
U C124 4.7 ±10% 500 dewv COC-1 L101 1170-824-2

C125 470 +100%-0 500 dcwv COC-2 L102 1170-P3-25-3
C126 2.7-19.6 COA-29-4 L103 1112-B-801
C127 Trimmer 1112-B-808 L104 10 I..lh ZCHA-4
C128 Trimmer 1112-B-808 L105 1170-P3-811
C129 H-F Bypass Built in 'L106 2j..1h ZCHA-37
C130 470 +100%-0 500 dewv COC-61 L107 1170-P3-803
C131 0.01 j..1f ±1O% 600 dewv COL-71 L108 1170-P3-34
C132 760 ±5% 300 dewv COM-20D LllO 1112-B-201
C133 0.01 j..1f ±10% 600 dewv COL-71 Lll1 lli2-B-802
C134 0.01 j..1f +100%-0 500 dewv COC-63 ~ L112 Built in
C135 1.5-3.1 COA-24 0 L1l3 1112-B-401
C136 35 ±8 (H-F Bypass) 1112-B-851 E-- L1l3A 1112-B-401-2U
C137 2.2-8.0 COA-24A-3

2r1l4 2j..1h ZCHA-37
C138 470 +100%-0 500 dewv COC-3 L115 1112-B-146
C139 47 ±10% 500 dewv COC-21(N750) .... L1l6 Built in
Cl40 470 +100%-0 500 dewv COC-61 L117 1112-B-809
C141 470 +100%-0 500 dewv COC-61 IL118 1112-B-854
C142 470 +100%-0 500 dewv COC-61 L1l9 1112-B-853
C143 470 +100%-0 500 dewv COC-3 L120 1112-B-852
C144 47 ±10% 500 dewv COC-21(N750) L121 1112-~~~21

C145 470 +100%-0 500 dewv COC-61 L122 1112-8';'222
C146 470 +100%-0 500 dcwv COC-61 L123 1112-lj-2~2

C147 470 +100%-0 500 dewv COC-61 L124 1112-B-201
CUB 470 +100%-0 500 dewv COC-61 L125 Built/in



TYPE 1112-8 STANDARD FREQUENCY MULTIPLIER

CAPACITANCE VALU:
IN MICROFARADS U

~ SCREW DRIVER ADJUST

o CONTROL

* VALUE

8HZ
IK
I'"

L->-ir~*_+~_If,~_-lIJ4~b
CIIB CI/9
470 0:- 470

11136
T5

R/23
"'TOX

RID5
J3K

CI08
4T

Ll04

RI04
3JK
IW

RFUNIT

2ND RESONATOR
1ST RESONATOR

___1'"

II

." Cl22

)~

:1
Ii fF--~

,--1,
I II
I
I
I CI5T

REFLECT~I ~

"_'N 1-:-----.

I""'"

5-2

50-101
1>12

tOOMe LIMITER ~

900Mc MULTIPLlER ___

900-IOOOM. MIXER --- /

1000 Me OUTPUT -J"
S-2 ENGRAVING

MONITOR +
AND TEST

lN34-A
lN34-A

matched pair IN35
1N35 TYPE TYPE
IN21-B
IN2l-B VIOl 6AG5 V501A 6AUSGT

0-810 Type PUF-l V102 6J6 V501B 6AUSGT
)

'"
V103 6AG5 V501C 6AUSGT

0-810 Type FUF-l 11I VI04 6AU6 V502A 12AX7
)

~
V105 6AK5 V502B l2AX7

o-Blo Type FUF-l V106 6AKS VS02C 12AX7
) V107 6AG5 V503A 5651
0-810 Type FUF-l V108 6BM6 V503B I 5651
) VI09 5876 V5~~J_~6~!

PARTS LIST (CONT)

PART NO. PART NO. I
1112-8-330 METER MEDS-79

I
METER MEDS-79

ZCHA-9
Built '" RECTIFIER IN1083 I

Built in 8
I

ZCHA-37 I"l RECTIFIER IN536
ZCHA-37 ~ RECTIFIER IN536
ZCHA-37 ..... SWITCH, dpst SWT-333NP I.....
ZCHA-37 I>l SWITCH SWRW-154
Built 111 TRANSFORMER 685-400

::E

(B) All resistances are in ohms, except as otherwise Indicated by
k (kilohms) or M (megohms).

(C) Value determined during laboratory testing.

(0) All capacitances are In micromlcrofarads. except as otherwise
Indicated by ~ (microfarads).

NOTES

(A) Type desIgnations for resistors and capacitors are as follows:
COA - Capacitor, air COW - Capacitor. wax
cae - Capacitor. ceramic POSW - Potentiometer.
COE - Capacitor, electrolytic wire-wound
COL - Capacitor, 011 REC • Resistor, composition
COM - Capacitor, mica REF - Resistpr, film
COO - Capacitor, unclassified REPO - Resistor, power

When ordering replacement components, be sure to include complete descrip­
tion as well as Part Number. (Example: R8S. 51K ±IO%, 1/2w. REC-2OBF.)

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
FUSE, 1.5 amp SI

3AG (for 115 v
FUSE, 0.8 amp Sl

3AG (for 230 v
FUSE. 1.5 amp Sl

, 3AG (for US vI FUSE.• 0.8 amp Sl
3AG (for 230 v

29
L- ----'=~_+_I ~ I

L------- ....._---------....w
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OUTPUT ~REFERENCE
IOOMe CONTROL;:-- AMPLIFIER

INPUT
SIGNAL <)20mw.> 5876 ~

l IOOOMe

PUSH - PULL GERMANIUM IOOOMc
AMPLIFIER IOOMc_ TRIODE 300Me DIODE 900Me MIXER JOOOMe KLYSTRON

TRIPLER TRIPLER OSCILLATOR

6AG5 6J6 2-IN34A IN21B 6BM6 REPEL

!IOOMe
IOOMe ~2Mc

2-IN34A
BEAT NOTE

BUFFER IOOMe
BALANCED

lOOMc±2Me 3-STAGE
PHASE f4-

AMPLIFIER REFERENCE LIMITED AMPLIFIER- LIMITER
SIGNAL

DETECTOR
BEAT NOTE

6AG5 2 6AK5
I 6AG5

CONTROL SIGNAL D-C
D-C a TRANSIENTS D-C CONTROL

(INVERSE FEEDBACK)
p

AMPLIFIER SIGNAL

6AU6

Figure 3. Block Diagram, Type 1112-B

IOOOMe
OUTPUT

( 50mw)
MAX.

LER



Figure 4. Powe, Supply Schemolic Diog,om, Type 1112-B.

I ([JOTTED SHOWS
I AL CONNECTION
! FOR TEST ONLY)
~

120/-41J(;

1__-··....•..

I I
! 5/OC R-5TTC I

I Ritb't/ r-4mc :::- 100 I

I ~~ l~K me I
~6~03CI ~:-5O!C '1::n: C-509CO I
I/4W

1

( • 565/ ("j@ ~~:08C lOP( II
~ 10K

-625v

IW6CCW
(on panel)

r-/} f,SA.FOR 115V
F-2 O.8A,FOR230V

NOTE T-I
FOP 115V CONNECT
T-I #, TO T-I#3 AND
T-I *2 TO T-I.4
FOR 230V CONNECT
T-I <12 TO T-I#3

RESISTANCE 1/2 WATT UNLESS OTHERWISE SPEClrl£O

l/£SISTANCE IN OHM5I1NLESS OTHERWISE SPECIFIED
1(0/000 OHMS M·IME60HM

cAPA!I;4~VALUES ONE AN1I OVER IN MICRO MICRO­
FARA ,,,. L $ TIiANtWE If! /tIle_ARAIIS, IINLESS
o1H€i ,,15 SP£ClFIEO

00I(NOII CtWTROL







WEST CONCORD. MASSACHUSETTS

EMerson 9-4400

GE E AL RADIO COMPA

CLear., •••••-

y

00

DISTRICT OFFICES

NEW YORK
Broad Ave. at Linden, Ridgefield, N. 1.
Telephone N.Y. WOrth 4-2722

N.J. WHitney 3-3' 40

PHILADELPHIA
, '50 York Rd., A~ington, Penna.
Telephone HA'ncock 4-74' 9

WASHINGTON
8055 '3th St., Silver Spring, Md.
Telephone JUniper 5-' 088

CHICAGO
6605 West North Ave., Oak Pork, III.
Telephone Village 8-9400

LOS ANGELES
'000 N. Seward St., L.os Angeles 38, Calif.
Telephone HOllywood 9-620J

SAN FRANCISCO
J 786 Los Altos Ave., Los Altos, Calif.
Telephone WHitecliU8-8233

CANADA
99 Floral Pkwy., Toronto J5, Onto
Telephone CHerry 6-2J 7J

REPAIR SERVICES

EAST COAST

General Radio Company
Service Deportment
22 Boker Ave., W. Concord, Moss.
Telephone EMerson 9-4400

NEW YORK

General Radio Company
Service Deportment
Broad Ave. at Linden, Ridgefield, N. J.
Telephone N.Y. WOrth 4-272

N.J. WHitney 3-3J40

MIDWEST

Genera} Radio Company
Service Deportment
6605 West North Ave., Oalc Parle, nJ.
Telephone Village 8-9400

WEST COAST
General Radio Compony
Service Deportment
J000 N. Seward St.
Los Angeles 38, Calif.
Telephone HOllywood 9-620J

CANADA
Bayly Engineering, Ud.
First Street, Ajax, Ontario
Telephone Toronto EMpire 2-37.4J
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