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(V-104, V-105) ,9·

R.F MULTIPLIERS...; 4th,5th and 6th STAGES
(V-602, V- r03, 0-701, 0-702)

CHECK BY: Wavemeter Internally

CRYSTAL OSCILLATOR, BUFFER, 1st MULTIPLIER
(V-3, V-4)

CHECK BY: Deviation Meter, (Check Crystal)

R.F. MULTIPLIERS: 2nd and 3rd STAGES
(V-2, V-6, V-601, V-701, V-702)

CH ECK BY: VTVM at R.F. Output Jack or Wavemeter Internally

POWER SUPPLY
(V-30f-V-308)

CHECK BY: Pi lot Lamps, Tube Heaters, Fuses, Relay Operation@
POWER

Q---+---
KILOCYCLES
DEVIATION f'--------------------------------r

@
CRYSTAL OVEN CONTROL CIRCUITS

----+-- (REL-301 Thermostat)

CHECK BY: Heat Lamp, Thermometer Fusible Link
HEAT CYCLE

1.F: AMPLIFIERS,MIXERS ~8
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UWAVEMETER OR GRID DIP
OSCILLATOR

VTVMQ R.E OUTPUT
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DIP OSCILLATOR t'----------------------------r

THE 1-170-8 FREQUENCY DEVIATION MONITOR
A DELICATELY BALANCED INSTRUMENT

A GUIDE FOR THE TROUBLESHOOTER
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SERVICE AND MAINTENANCE

for

INSTRUCTiONS

TYPE 1170-8 AND TYPE 1170-BT

FREQUENCY-MODULATION MONITORS

1.0 FOREWORD

1.1 These Service Instructions together with the
information given in the Operating Instructions should
enable the user to locate and corre ct ordinary diffi
culties resulting from normal usage.

1.2 Most of the components mentioned in these in
structions can be located by referring to the photo
graphs, Figures S-l through S-6.

1.3 Major service problems should be referred to
the Service Departmentwhich will cooperate as far as
possible by furnishing information and instructions,
as well as by shipping any replacement parts which
may be required. If the instrument is more than one
year old, a reasonable charge may be expected for
replacement parts or for complete reconditioning if
the instrument is returned.

1.4 Changes of transmitter frequencies which re
quire shifting of channel or offset operation should be
considered a major problem, and the Service Depart
ment should be consulted for detailed information.

1.5 Detailed facts giving type and serial numbers
of the instrument and parts, present channel of oper
ation, changes in frequency desired, as well as oper
ating conditions should always be included in your
report to the Service Department.

1.6 The Type 1170-BT model is used for moni
toring the sound transmitters of television stations.
The operating procedure is the same for all models,
and any differences are noted in the instructions.
Otherwise, reference will be made to the Type 1170-B
for brevity.

2.0 SPARE PARTS

2.1 Tubes:

2.11 It is recommended that the following spare
tube types be kept in reserve since they are some
times difficult to obtain on short notice:

1 - Type 815 1 - Type 2050
2 - Type 3 - 4 Amperite 1 - Type 6SU7 -GTY
1 - Type 6AS7-G 1 - Type 5964

1 - Type 9005 (for UHF only)

S-1

2.12 At transmitter installations where other
equipment does not already require additional spare
tubes sufficient to satisfy F.C.C. requirements under
Rule 3.687 (h)(l), the following spare tubes are re
quired:

Number Type Spares Number Type Spares
Used Required Used Required

1 12AU7 1 2 6C4 1
1 6AK6 1 1 815 1
2 6AG7 1 2 OD3/VR 150 1
1 6AC7 1 1 5964 1
1 6SN7-GT 1 2 6SU7-GTY 1
1 6AG5 1 1 991 1
2 2050 1 1 6SK7 1
2 6817 1 1 6AS7-G 1
6 6AL5 3 1 OC3/VR 150 1
2 6SL7-GT 1 2 3-4 1

Number Type Spares
Used Required

6BE6
~ }Type 1170-Pl R-F Tuning Unit;

6AG5 Used in Type 1170-BT1

6BE6
~ } Type 1170 - P2 R - F Tuning Unit;

6AG5 Used in Type 1170-BT2

3 6AG5

~ }Type 1170-P3 R-F Tuning Unit;1 6J6
1 9005

Used in Type 1170-BT3

2.2 Rectifiers:

The selenium rectifier elements, RX-304 through
RX-311, used in the plate voltage supply are standard
units and may be obtained locally, or directly from
the General Radio Company. If replacements are nec
essary, use the same type as supplied with the moni
tor. The type used is:

*Seletron #5Q1, GR #2RE-7
(rated 250 mao d. C. - 130 v. rms)

2.3 Fuses:

2.31 A stock' of spare fuses should always be
on hand. Refer to Instruction Book for ratings.

2.32 Fusible links (GR #547-50), used to pro
tect the crystal oven against overheating, should al-

*Radio Receptor Company, Ne\v York, New York.
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ways be on hand. Order replacements directly from
the General Radio.. Companyc

3.0 RECOMMENDED TEST EQUIPMENT

3.1 Suitable test equipment is required for check
ing and servicing the monitor. This equipment may
be divided into two major categories; equipment es
sential to adequate testing, and auxiliary equipment
which is extremely helpful:

3.12 Essential equipment

Vacuum-Tube Voltlneter (Such as General Ra
dio Type 1800-A)

Grid-Dip Oscillator
Volt-Ohm Milliammeter (20,000 ohm per volt

d .. c. preferred)

3.13 Auxiliary equipment

Oscilloscope
Test Oscillator 130 to 170 kc
Audio Oscillator 50 to 15,000 cycles (Such as

General Radio Type 1301-A, Type 1304-A,
Type 1302-A)

4.0 LOCALIZING FAILURES

If there is a failure:

Refer immediately to the BLOCK DIAGRAM lo
cated inside the front coyer. The trouble must be a
tube or circuit component which when replaced will
restore normal operation.

If any block fails, all blocks resting on it will
be out of order. Conversely if any block is operating
properly, (as evidenced by any indicator resting upon
it), all blocks on which it rests down to and including
the crystal oscillator block, but not ne ce ssarily in
cluding the crystal oven heat control circuit and the
power supply, must be operating properly.

Therefore, to locate the blocks in which the
trouble exists, note ALL the blocks that have failed
(as evidenced by indicators resting upon them). The
trouble will be in the lowest block above which every
thing has failed, or in some section of the power sup
ply. Once the ,block is located, refer to the section of
the service notes as indicated on the block in ques
tion.

4.1 Examples in the use of the Block Diagrams

4.12 EXAMPLE NUMBER 1
4.121 If an audio program monitoring output

is present at the 600-ohm AUDIO OUTPUT jack on
the front panel but no audio is available tu operate the
Distortion and Noise Meter at terminafs No. 9 and
NoD 12 (ground) on the lower Jones Plug located near
the upper left corner on the rear of the instrument,
the Block Diagram indicates the following condition:

S-2

4.122 The de-emphasis network, the cathode
follower tube V-106 (6C4) and the 30-kc low-pass
filter circuit are operating properly.

4.123 The trouble must be in the Distortion
measuring output circuit V-103 (6SL7-GT) or its
components.

4..13 EXAlvlP LE NUMBER 2
4.131 If the Deviation VTVM indicator reads

off scale with no switches engaged, but the audio cir
cuits are normal, the Block Diagram shows the fol
lowing to be true:

1. All the blocks below the audio output down
to and including the crystal oscillator are functioning.

2. The thermometer will indicate whether
the crystal oven circuits are functioning.

3. Engaging the CHECK ZERO button will
indicatewhether V-104 (6SU7-GTY) and V-lOS (6SU7
GTY) circuits are functioning properly. If they are
working correctly, then,

4. The trouble must be in either the Center
Frequency D-C Bucking Voltage circuits, the Ampli
tude Correction D-C Voltage circuits, or the Dis
criminator D-C Output circuits, refer to Section 19
or 20 as indicated on the block in question.

5.0 ROUTINE MAINTENP.\.NCE

Scheduled tube checking should take place every
six months and defective tubes discarded.

5.1 Regulated B+ Voltage. The regulated B+ volt
age must be 300 volts d.c.

5.11 R-317, located on the power supply chassis
between the high-voltage rectifier stack and V-301
(6AS7-G), can be adjusted to satisfy this condition.

5.12 Regulated B+ voltage may be measured
from terminals No. 3 or No.6 of V-301 (6AS7 -G) to
ground.

5.2 Discriminator Input Tube Heater Supply.

The heater voltage of the limiter amplifier tube
V-108 (815) must be maintained between 6.3 and 6.9
volts d.co with 115 (or 230) volts a-c input. This may
be measured across C-314 which is located on the
power supply just below the time delay relay.

5.21 R-341 shunts R-320 and can be changed to
satisfy these conditions. Location is just below the
time delay relay (S-301). '"

5.22 If the tube is changed, the heater voltage
must be measured and possibly adjustedo

5.23 Drifting or erratic readings of the KILO
CYC LES DEVIATION meter and noise in the Distor
tion measuring output can be caused by this tube.

5.3 Audio Heater Supply.

The heater voltage on the cathode follower stage
tube V-106 (6C4) and the audio amplifier tube V-103
(6SL7) should be between 6 aad 6.6 volts d.c.
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5.31 This voltage can be measured across C -308
located in the power supply section to the right of
T-302.

5.32 R-307 can be shunted or R-340 can be re
duced in value to adjust this voltage.

600 GENERAL

7.7 R-F input meter, M-1, cannot be set to 100
with r-f signal applied; refer to Section 14.0.

7.8 R-F input meter, M-1, can be set to 100 with
r-f signal applied but SIGN.A_L lamp and KILOCYCLES
DEVIATION meter lamps do not burn brightly; refer
to'Section 15.0.

If the monitor becomes inoperative, a few simple
checks should be made before removing the instru
ment.:'Itom;the :rack.. All pilot lamps can be replaced
from the front panel. The meter illuminating lamps
can' 'De' reached by re,moving the meter front, cover by
means of the two screws.

6.1J:Make certain that the voltage and frequency of
the power line source are correct, and that no surges
oriie:rraticconditions are present.

602 Test the power supply line cords for open cir
cuits or for poor contacts in the power outlets.

6.3 Check the fuses, F-301, F-302, F-303, and
F-304, mounted at the rear of the instruluent for open
circuits" andl11ake certain that they are tight in their
clips.

6~4 'Make certain that the EXTERNAL 'METER
cable connector socket SO-103 has connections be
tween pins* #7 and #10 and between pins* #9 and #12
andifsnltitin~fwithplugPL"'103.'IF THIS 'C:ONNECTOI{
IS' !N.OT'IIN"PIiACE, "THE,·· KILOCYCLES "DEVIATION
AND MODULATION METERS WILL' BE' INOPERA
T'lVE~')l·'. ,",.,.

702 HEA T CYC LE tHnnpdoesnot operate' normally;
refer to Section 9.0.

7.9 SIGNA L lamp lights to full brilliance with no
r-f signal applied; refer to Section 16.0.

7.10 SIGNALand KILOCYC LES DEVIATION meter
lamps light to full brilliance, panel ZERO adjustment
can be set, DEVIATION meter on scale but panel
meters otherwise inoperative; refer to Section 17.0.

7.11 SIGN.A.L lamp lights to full brilliance, KILO
eye LES DEVIA. TION meter reads off scale low,
MODULATION meter does not read; refer to Section
18.00

7012 KILOCYCLES DEVIATION meter erratic,
monitor operating normally otherwise; refer to Sec
tion 19.0.

7.13 KILOCYC LES DEVIATION meter off scale
high with r-f signal applied, MODULA TION meter op
erating norlnally; refer to Section 20.0.

7.14 MODULATION meter does not indicate, no
audio signal available at AUDIO OUTPUT jack nor at
plug PL-104, KILOCYCLES DEVIATION meter indi
cates properly; refer to Section 21.0.

7.15 No audio monitoring signal available at PiUDIO
OUTPUT jack, monitor operating normally otherwise;
refer to Section 22.0.

7.16 No audio signal at AUDIO OUTPUT plug for
distortion measurement, monitor operating normally
other\vise; refer to Section 23. o.

7.17 Neither MODULATION meter nor OVER
MODULATION lalnp indicates but an audio signal is
present at the AUDIO OUTPUT jack; refer to Section
24.0.

7.18 OVER MODULATION lamp operates normal
ly but MODULATION meter does notwork on any po
sition of MODULATION PEAKS switch; refer to
Section 25. O.

7.20 MODU LATION mete r doe s not indi cate on the
FULL WAVE"positionofMODULATION' P'EAKS switch
only,' 'monitor operating' norll1a11yothe rwi'se5~efert()
Section 27.0.

7.19 MODULATION meter" does not indicate on the
POSitive position of MODULATION PEAKS switch ang
shows 1/2 sensitivity on. FULL WA.V~P?sition~.mon

itor operating normally otherwis'e;'re:fer to Section
26.0.

*curi:leig§<l~:xt€'rri:a!IJm;eteTsafeused~, Leads to external
,met!eft§ t\vill;jt'h~n{fJ'e [#:rt' ahd#S"and#11 and #12,re-
spectfV~iy:) "; /;X;'!;L;

7.3 Neither MONITOR pilot lamp nor MODULA
TION meter~: iIfampts;'li'ght "when MONITOR switch is
turned on; refer to Section 1000.

':d7.5(·'KI,!iD'CYCUES DEVIATION meter does not in
dteat~::t()'~~redyatIie'or'beybndwhen CHECK CRYSTAL
sWit'chtiS(engaged~i reter:to'Se,'ction 1'2. O.

7.6 Crystal Oscillator does not provi.de signal at
R-F,rp-q1;EMJ "j,~G~,:J-)·"i:J~601orJ-701;reJer to Sec-
tion'i3~O-.'· '; .' " .,

')7'~4J::)HEA1p ;ahd iMONITOR, pilot lamps light but the
l\10N1TOR('1;s',conlplelt:rly inoperative; refer to Section
.11.0. I
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7021 MODULATION meter does not indicate on the
NEGativepositiorrof the MODULATION PEAKS switch

. and shows 1/2 sensitivity of the FULL WAVE position,
monitor operating normally otherwise; refer to Sec
tion 28.00

7... 22 ZERO SET adjustment does not affect MOD
ULATION meter zero reading, ll10nitor operating
normally otherwise; refer to Section 29000

7023 MODULATION ll1eter reads upscale with no
modulation applied to transll1itter; refer to Section
30000

7.24 MODULATION meter does not indicate mod
ulation percentages correctly; refer to Section 31.0.

7.25 OVER MODULATION lamp fails to flash,
MODULATION meter indicates normally; refer to
Section 32. o.

7026 OVER MODULATION lamp remains lighted
all the time, MODULATION meter indicates normally;
refer to Section 33.0.

7.27 OVER MODULATION lamp flashes errati
cally, MODU LA TION Ineter indicates normally; refer
to Section 34.0..

7.28 Setting of MODU LATION PEAKS dial dis
agrees with reading of MODULA TION meter and/or
OVER MODULATION lamp; refer to Section 35000

7.29 Power Supply inoperati ve; refer to Se ction
36.00

7030 Monitor blows fuses; refer to Section 3700..

7.31 Table of Power Supply Voltages; refer to Sec
tion 3800 ..

7,32 Resistance Chart, Power Supply Circuits;
refer to Section 3900.

7.. 33 NQise or distortion level excessive when used
with external distortion and noise meter, n10nitor
normal otherwise; refer to Section 4000.

7.34 Tube microphonic noise excessive on distor
tion and noise output; refer to Section 41.0.

7035 Service adjustments; refer to Section 42.0.

7036 Effects of replacing tubes; refer to Section
4300 ..

7<37 Vacuum-tube data; refer to Section 44.0.

7<38 Table of intermediate frequency voltages,
discriminator section; refer to Sectioh'~5.0.

7039 Table of r-m-s audio signal voltages, dis
crilninator and modulation meter sections; refer to
Section 46.0.

S-4

7.40 Table of d-c test voltages, modulation meter
section; refer to Section 47.0.

8.0 HEAT Li\MP DOES NOT LIGHT

8.1 Test HEAT lamp P-402 and thermometer il
luminating lamp P-403 behind thermometer window
plate for open filaments. THESE LAMPS ARE SER
IES OPERATED.

8.2 Test fuses F-303 and F-304 for open circuits.

8.. 3 Check that HEP.i.T switch, S-404, operates
properlyc

8.. 4 Test resistor, R-411, for an open circuit.

805 Test transforn1er T-302 between pins #7 and
#8 for continuity and for proper voltage. Refer to
Section 38000

9.. 0 HEAT CYCLE LAMP DOES NOT OPERATE
NORMALLY.

901 Test HEAT CYCLE lamp, P-404, for an open
filament~ and short to ground; also R-415.

9.2 Check fusible link located inside the crystal
oveno

9021 Due to the cold flowing of the soft metal
used. the lllounting scre'ws of the link should be tight
ened occasionallyo

9022 CAUTION: Do nolJ;_~place the fusible link
with a substitute. Serious damage to the oven, crys
taL thermometer, and thermostat will result. Always
keep a few spare fusible links on hand. Replacement
links can be shipped prornptly from the factory when
those supplied with the instrument are exhausted. The
part number of the link is 547-50.

9.3 Test fuses F-303 and F-304 for open circuits.

904 Test operation of thermostat S-405.

9.41 Breaks inthell1ercury colulnn can be cor
rected by carefully heating the bulb so that some of
the mercury is driven into the top well. When the heat
is removed, the colull1n should then be intact.

9.42 Proper operation of the thermostat should
be checked by connecting a d-c voltmeter across the
coil of the relay and noting that the voltage across this
coil drops to .05 volt or less when the thermostat op
erates. Never use an ohmmeter to test the thermostat
Lor continuity.

9.5 Check relay REL-301 for proper operation.

9.51 Test coil for an open circuit. The d-c coil
resistance should be approximately 1000 ohms.

9.52 Check operation of armature. About 3.5
volts d.c. should appear between terminals #3 and #4, ~
when the therlnostat contacts are open circuited..
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9.53 Relay contacts should be clean and free
from pitting. These may be cleaned using crocus
cloth.

9.6 Check resistance between pins #1 and #2 in
plug PL-302 with the plug removed. This resistance
should be 105 ohms + 100/0 and will check the condi
tion of the oven heater resistors as well as the fusible
linle

9.7 Test resistor R-321 for an open circuit.

9.8 Test resistors R-337 and R-338 for open or
short circuits and proper values.

9.9 Test capacitors C-322, C-323, and C-324 for
open or short circuits.

9010 Test transformer T-302 between pins #5 and
#10 and pins #7 and #8 for continuity and proper volt
ages. Refer to Section 38.00

9.11 Check output of rectifier RX-303. This should
be -14.0 v. d.c~ +10% from the negative terminal to
ground. -

9.12 Check condition of thermometer. Refer to
procedure of Section 9.41.

10.0 NEITHER MONITOR PILOT LAMP NOR MOD
ULATION METER LAMPS UGHT WHEN MONITOR
SWITCH IS TURNED ON.

10.1 Check that all tube heaters are burning.

10.2 Check MONITOR fuses F-301 and F-302 for
open circuits.

10.3 Check that MONITOR switch, S-403, operates
properly.

10.4 Test transformer T-301 between pins #9 and
#18 for proper voltage and continuity. Refer to Sec
tion 38.0.

10.5 Test lamps P-401 (MONITOR) and P-40B (in
side MODU LATION meter) for open fi18 mentso

10.6 Test resistors R-410 and R-414 for open cir
cuits.

11.0 HEAT P...ND MONITOR PILOT LAMPS IJGHT
BUT THE MONITOR IS COMPLETELY INOPERA
TIVE.

NOTE: This condition can be verified by ob
servation of V-303 (OD 3 - VR/150) (in the Power Sup
ply Section) which should glow when B+ is applied
through the time delay relay S-301; r-f meter (M-1)
will not show a deflection; engaging CHECK CRYSTA L
sWitch, S-402, will not cause KILOCYC LES DEVIA
TIoN meter to show a reading.

8-5

11.1 Check operation of time delay relay S-301.
This should operate withi.n one minute or less of the
time the MONITOR switch, S-403, is turned ono

11.2 Refer to Sections 3600. 37 .. 0, and 3800.

12.0 KILO~YCLES pEVIATION METER DOES NOT
INDICATE TO RED LINE OR BEYOND WHEN
CHECK CRYSTAL SWITCH IS ENGAGED.

NOTE: The CHECK CRYSTAL switch located
on the panel connects the panel n1eter into the grid
circuit of the second multifier stage V -2 (6AG7)0 By
measuring the 'grid current at this point, the output of
the crystal is indirectly determined. hence it is nec
essary that the crystal be oscillating and that the first
multiplier stage be correctly tuned, to obtain a de
flection.

12.1 Meter does not deflect at all:

12.11 Check that the crystal Q-1 is plugged into
its jacks in the oveno

12.12 Check tubes V-2 (6AG7), V-3 (6AC7) and
V-4 (12AU7) and operating voltageso Refer to Sections
43.0 and 44.0.

12.13 Connect an a-c vacuurn-tube voltmeter
from the stator of C-22 to ground. A voltage at this
point of approxin1ately 3 volts indicates that the crys
tal is oscillating.

12.14 Test resistors R-8 through R-21, R-32
and R-33 for open or short circuits and proper values.

12.15 Test capacitors C-9 through C-23 and
C -42 (in crystal oven) for open or short circuits and
leakage.

12.16 Test inductors L-3. L-4, and L- 5 for open
or short circuitso

12.17 Check condition of KILOCYCLES DEVIA
TION meter M-401o

12.171 Full-scale senSItivity is lUO - 0 - 100
microamperes doC. The internal resistance is 45d
ohms +201.10.

-12.172 Refer to Section 140320
12.18 Make certain that CHECK CRYSTAL

switch S-,402 operates properlyo
12.19 Test resistor I~-162 for open or short

circuit.

12.2 Meter deflects, but not far enough:

12.21 Check adjustment of capacitor C-13; re
fer to Section 42.23.

12.22 Try replacing tubes V-2 (6AG7), V-3
(6AC7), and/or V-4 (12AU7); refer to Sections 42.0
and 44.0.

12.23 Test resistors R-l'J and R-l1 for open
or short circuits and proper valuesc

12.24 Test eapacitor C-l1 for an open or short
circuit.

12.25 Check eoncbtion of KILOC<YCLES DEVIA
TION n1eter M-401o
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13.0 CRYSTAL OSCILLATOR DOES NOT PROVIDE
SIGNAL AT R-F~OUTPUTJACK J-1, J-601 OR J-701 ..

NOTE: The R-F drive from the third multi
plier stage, regardless of frequency or channel, may
be measured with a VTVM at the R-F OUTPUT.. jack
J-1, J-601, or J-701.

13.1 Check the following crystal harmonic mul
tiplier tubes and their associated components, V - 2
(6AG7), V-3 (6AC7), V-6 (6AG5),V-601 (6AG5), V-701
(6AG5), and V-702 (6AG5). Refer to Section 43.0 and
44 .. 0.

13 .. 2 With MONITOR power switch OFF, check
tuned circuits C-13, L-3 and C-7, C-8, and L-2 using
a grid-dip oscillator. The indications obtained should
check the frequency and sharpness of resonance of
the tuned circuits. If the indication obtained by check
ing C-7, C-8, and L-2 does not give a sharp reso
nance dip at the frequency, shown for the second mul
tiplier stage in Table I in the Instruction Book, C-8
(button - mica feed-through capacitor) is probably
defective. This defective component shouldbere
placed before attempting further checks. (See Sec
tion 42.23.) Low output from V-2 (6AG7), with adequate
deflectiononCHECK CRYSTALmeter, is an indication
of the necessity for this test.

1400 R-F INPUT METER, M-1, CANNOT BE SET
TO 100 WITH R-F SIGNAL APPLIED.

14.1 'Make certain that the r-f input signal level
is adequate. This should be greater than 1 volt r.f.

14.2 This nleter responds directly to the ampli
tude of the i -f signal delivered to the input of the
discriminator section. When the monitor circuits are
normal, this signal level will be proportional to the
r-f input signal level.

14021 Check the i-f amplifier tube V-1 (6AK6)
and its associated circuit.

14.22 Check the crystal diode rectifier D-I03
(Discriminator Se ction).

14.221 Forward resistance should be 300
ohms, or less. Back resistance should be 100 kilohms,
or greater. An ohmmeter may be used to determine
t.hese resistance values ..

14.3 Check condition of meter M-1.

14.31 Full-scale sensitivity is 200 microam
peres d.c. +2%. The internal resistance is 500 ohms
+20%. -
- 14.32 If the meter is defective, a replacement
may be ordered from the Service Department. The
General Radio Company will not assume responsibil
ity for any local repairs to this meter. Substitution
of any standard 200 tJ.a meter can be~made for test
purposes.

14.4 Check the R-F Tuning Units: F.M., Type
1170-P1; T-V Channels 2-6, Type 1170-P1; T-V

8-6

Channels 7-13, Typ~ c1170-P2; r-VCrnl.llnels, 14-83,
Type 1170 TP3;

14.41 Type 1170-P1 R-F Tuning Unit (F.M.,
T-V Channels 2-6):

14.411ChecktuI1(3de~rpll,itsC.-30,L-8,C-33,
using a, grid-dip "oseillator., . A sharp r~son(;lnee9ip;

should be observedatthe,Jrequencyinclicp.ted for this
stage in Table I' of the Instruction Book. If it is ;not
possible to obtain a sharp dip, it is probable that C -33
is defective and ,should be replaicecl~, ,',/'

140412 Check mixer tube V-5 (6BE6) and its
associated, circuit; refer to Sf=ctiolls, 42.2§land,44.0o

14.42 Type- 11707I>2~~FTuAin~qUnit(T~Y

Channels 7-13): .
14~421 Check th~,frEtquencYlUultiplierstage

V-602 (6AG5) and its' associated c~reuit; ;r~fer to Sec-
tions 42.27 and 44.0. " , "

14.422 ~heckmixer tubeV-603.(6BE6) ,and· its
associated circuit; reJerto S~cti0n.,44.0~" "

14.43 Type 1170-P3 R7·f'Tuning 1Jl1it tr:-.\f
Channels 14-83): '. ,

14.431 Check the fifth frequency 'ITlu.ltip~ier

stage V-703 (6J?),andits associat~d circuit; ,refe,f t.o
Section 44.0. ' Tuning and output of this stage may; tie
checked with an absorption-type wavemeter.

14.432 Check operatiQnof input circuit. to
sixth frequency multiplier stage, D-701 and D-702, py
measuring the d-c voltage developed across R-715.
Under normal conditions, this voltage should be 12-20
volts d.c.

14~4321 Checkthe condition of the frequency
multiplier crystal diodes D-'701 andD-702; referto
Section 14.221.

14.433 Check the operation of the mixer stage
V-704 (9005) by measuring the d-c voltage at the
TEST JACK J-702..This test point connects across
R-716. This must be at least 1 volt d.c.. Check V-704
(9005); refer to Section 42.28 and 44.0.

14.434 Check the i-f amplifier stage v-nos
(6AG5) by checking the tube and its associated com
ponents. Insert an i -f signal at the TEST JACK J-702.
Meter M~l should indicate proportional to ·.the input
signal level.

15.0 R-F INPUT METER M-1, CAN BE SET TO
100 WITH R-F SIGNAL APPLIED BUT SIGNAL
LAMP AND KILOCYCLES ,DEVIATION METER
LAMPS DO NOT BURN BRIGHTLY.

The SIGNAL and DEVIATION meter lamps
should burn very dimly with the MONITOR switch
turned on and no r~f signal applied to the instrument.

15.1 Monitor otherwise operative.

15.11 Test resistors R-333, R-412, and R-413
for open or short circuits, and relay RE L-302 con-
tacts. .

15.12 Test lamps P-405 andP-407 for operl'
filaments.

15.2 Monitor otherwise inoperative.
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15.21 Check that n~onbulbV~113 (991) glows
only when anr-fsignalispresenL Check that voltage
regulatortubeV-110 (OD3jVR150) glows only when an
r-f signal is present.

15.22 Check tube V-l11(5964) and operating
voltages; refer to Sections 4300 and 44.0.

15.23 Test resistorsR...,165,' R-166, R-167,
R-l{)'9"R,-172, R~17,,3',~n~R-332,for open or short
circuits and proper v~lue'so

15.24 Test cap~citorC-137 for an open or short
circuit and for leakag~~,

15.25 Check r~I-ayREL-302for proper opera-
tiono

15.251 Testct>il for an open winding. The d-c
resistance should be about 1000 ohms.

150252 Check operation of armature. About
33 volts doc. should appear between terminals #1 and
#8, when meter M-1 reads 100 or greater.

15.253 Relay contacts should be clean and
free from pitting'. These may be clea:ned using cro
cus cloth or a very fine file.

15.26 Check tube V-3J7 (3-4) and operating
voltages;

15.27: Test,resistors R-171, R-332, R-334, and
R-335foropen.o:rshortcireuitand proper values.

15.28 Test capacitor C-321 for an open or short
cit cuit: a,h'd: for leakage.

15.29 Test transformer R-302 between pins
4/=5- and. #11 for co.ntinuityand for proper voltage; refer
to Section '38.0~,

15.30 ReJer'toSection 9.9.

16.0 ,"SIGNiAL 'LAMP ,LIGHTS TO FULL BRILLIANCE
WITH NO R-F SIGNAL APPLIED.

1800 SIGNAL LAMP LIGHTS TO FULL BRIL
LIANCE, KILOCYCLES DEVIATION METER READS
OFF SCALE LOW, MODULATION METER DOES
NOT READ.

This assumes th~t the transmitter is within +6
kilocycles of its correct carrier frequency, as verT
fied by an outside frequency measuring service, and
is being modulated in a normal manner.

18.1 Measure the voltage across capacitorC-116
to ground using a d-c vacuum-tube voltmeter$ This
should be -12.75 d.c. +1 volt with the transmitter on
frequency.

18.2 Check tubes V-112 (6AL5), V...,114 (6SK7),
V-115 (6AL5), V-110 (OD/VR150), V-109 (6AG7),
V-108(815), and V-l07 (6AL5) and operating voltages
in that order. Refer to Sections 39.0,43.0, and 44.0.

18.3 Test resistors R-140, R-146, R-147, R-148,
R-149A, R-149B, R-149C, R-150, R-151, R-153, R-154,
R-155, R-159, R-170, R-174, R-175, and R-176 for
open and short circuits and proper values.

18.4 Test capacitors C-122 through C-125, C-129,
C-131, C-140through C-143 for open and short cir
cuits and leakage.

18.5 Test capacitor C -120 for a short circuit but
DO NOT DISTURB setting. This capacitor is factory
set and MUST NOT be changed as it affects the over;..,
all accuracy and performance of the monitor.

16.. 1 Checkr'elay,REL __ 302 for proper operation;
refer to Section 15.25.

19 .. 1 Make certain that the transmitter frequency
is stable and not subject to erratic variations due to
a-cpower line surges or variations. Refer to Sec
tion 6.1.

KILOCYCLES DEVIATION meter readings are
dependent on many circuits so that a series of test$
to localize the trouble must be made.

18.6 Test inductors L-102 and L-105for open or
short circuitso

18.7 Check tube V-304 (3 - 4) and operating volt ...
ages. Removing V-107 (6AL5) or V-304 (3 -4) will
cause the meter to deflect off-scale LOW.

1902 Isolation of trouble to (a) the crystal oscil
lator or (b) discriminator output and meter circuits:

19.0 KILOCYCLES DEVIATION METER ERRATIC,
MONITOR OPERA TING NORMALLY OTHERWISE.

16.4 Check tube socket of V~'307 for accidental
short circuits or 'grounds.

1;6~'2,Check,rheostat,R-334~ This shoUld be set to
the full counte':r'>clockwise'pQsition. Refer to Section
4'2~92,.·;

16.3 Checktubes,V~111 (5964) and V.... 307 (2050)
and operatingvoltageso (Lamp should go out when
V-3071s removed from its socket.)

1-7.0· SIGNAL AND·' KIUOCYCuES 'DEVIATION ME
TER···LAMPS··LIGH'T··TO FULLBRlLLIANC,E, PANEL
ZERO ADJUSTMENT CAN BE SET, KILOCYCLES
DEVIATION METER ON SCALE BUT PANEL ME
~ERS;{OTHERWlSEj\jlN:0P'E~_TIVEo·······

17.1 Check thaf..,tubesLV-1I0(OD3/VR 150) and
V-113 (991) glow normally, when an r-f signal is ap
plied~·~

17.11Check~~t~elay~EL-302 is operating
nHrmai}]~riarittthQtc;contafets#2,: and W3 are closing con
ducfil1g:the 3B~+ "'volt~ge; ';tb tHepr'ope r "circuits. Refer
to Section. '1·5. 2:5,/;,'

19$21 In v-h-f monitors (haVing Typel170.;.Pl
or 1170-P2 R-F Tuning units), remove the mixer tube
V-5 (6BEo) or V~603 (6BE6) and using a very stable
external oscillator conne ct a signal of the correct in~
termediate frequency (see Calibration Data supplied
with the instrument) through a blocking condenser to
pin #5 of the tube socket. In u~h-f Hlonitors (having

S-7
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Type 1170-P3 R-F Tuning Unit) insert the test signal
on the tip termfnal of the telephone plu,,",: it' TEST
JACK, J-702.

Disconnect the orange-red colored wire from
resistor R-178. Connect the following circuit:

If the readings of the DEVIATION meter are
now stable, the difficulty is in the crystal oscillator
circuit.

Refer to Section 12.0.

If the readings of the DEVIA TION meter are
still unstable, the difficulty is in the discriminator
section. Refer to Section 18.0.

19.3 Isolation of trouble may also be made as fol
lows as an alternate method to Section 19.2 above.

B+

+ ~O

C-124~

IOOkfi ~- To R-J78

200kfi

19.31 Connect to an oscilloscope the i-f fre
quency from the monitor. This can be obtained by
placing a small pickup loop of wire adjacent to the
plate leads of the 815 tube, V-108.

19.32 T'he output of a very stable 140 to 160 kc
oscillator can then be connected to the other pair of
plates in the oscilloscope. (See data supplied with
monitor for I-F frequency.) With the transmitter un
modulated the K1ILOCYC LES DEVIATION meter sta
bility can be checked by comparing it with the stabil
ity of the Lissajous figure on the scope.

19.4 If KILOCYCLES DEVIATION meter is af
fected by line voltage variations between 105 - 125
volts a.c., check heater voltage on tube V-108. This
should be within 5.8 - 6.6 v-olts d. c.

19.5 Engage CHECK ZERO switch, S-401.

19.51 If KILOCYCLES DEVIATION meter read
ings are then stable, refer to Section 19.6.

19.52 If KILOCYC LES DEVIATION meter read
ings are still unstable, refer to Section 19.7.

NOTE: These circuits have very high sensi
tivities, making location of trouble very difficult. In
general, each circuit should be examined carefully for
signs of poorly soldered joints, loose contacts, etc. It
is quite possible that the trouble will be traced to a
wire-wound resistor which has developed an internal
erratic contact. An ohmmeter chec}{ will not disclose
such a fault. Substitute for the suspected element!

19 .. 6 Meter stable with CHECK ZERO switch en
gaged.

19.61 Discriminator output:

RemovetubeV-107 (6AL5). Connect an external
battery voltage of -13 volts to pin #7 of the tube socket.

If meter is now stable: Check 'lube V-107 and
ass 0 cia ted circuit components (resistors R-140
through R-144; inductor- L-102; capacitor C-120) ..

19.62 B+ Compensation Circuit:

S-8

Adjust the 100 kQ rheostat so that the KILO
CYC LES DEVIA TION meter reads zero deviation.

If the meter is now stable, check resistors
R-406 through R-409, R-417, and R-418; otherwise,
check R-126, and R-178, R-179, and R-180. Check
by substituting another resistor of the same value.

19.63 Compensation Diode, Tube V-116 (6AL5):

Check resistors R-130, R-156 through R-160.
This should be done by substituting for each resistor
individually. Refer to NOTE, Section 19.52.

19.7 Meter still unstable with CHECK ZERO
switch engaged.

19.71 CHECK ZERO switch (S401) may be er
ratic.

19.72 D-C Vacuum-tube Voltmeter circuit:
19.721 Check tubes V-104 and V-105 and op

erating voltages; refer to Sections 43.0 and 44.0.
19.722 Check resistors R-124, R-125, R-127,

R-128, and R-129 by substituting for each one indi
vidually. Refer to NOTE, Section 19.52.

19.723 Check resistors R-404 and R-405 for
erratic contacts and leakage to ground. Try substi
tution of external resistors.

19.724 Remove and replace PL-101 and PL
102 several times to remove any contact resistance
which may have developed.

19.7241 Check that the contact resistance of
pin #17 and #18 is very low between plug and socket
contacts.

20.0 KILOCYCLES DEVIATION METER OFF SCALE
HIGH WITH R-F SIGNAL APPLIED, MODULATION
METER OPERATING NORMALLY.

These conditions show that all circuits up to and
including the discriminator are operating normally.

20.1 Check tube V-116 (6AL5) and operating volt
ages. Removing this tube should cause the meter to
swing off scale toward the plus or HIGH side.
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20.2 Check resistors R-126, R-140, °R-144, R-156,
R-157, R-161, R-177 through R~180, R-406; ~-407,

R-408, R-417, and R-418 for open or short circuits
and proper values.

20.3 Check inductor L-102and capacitor C-127 for
open or short circuits.

21.0 MODULATION METER DOES NOT INDICATE.
NO AUDIO SIGNAL. AVAILABLE AT AUDIO OUTPUT
JACK NOR AT PLUG PL-104. KILOCYCLES DEVI
ATION METER INDICATES PROPERLY.

21.1 Check tube V-106 (6C4) and operating volt
ages; refer to Sections 43.0 and 44.0.

21.2 Test resistors R-131 through R-139, and
R-145 for open and short circuits and for proper values.

21.3 Test capacitors C-112 through C-116, C-118
and C-119 for open and short circuits and leakage.

21.4 Test filter unit LC-102 for continuity. (About
15,000 ohms from input to output is normal.)

22.0 NO AUDIO MONITORING SIGNAL AVAILABLE
'AT AUDIO OUTPUT JACK, MONITOR OPERATING
NORMALLY OTHERWISE.

22.1 Check tube V-102 (6C4) and operating voltages;
refer to Sections 43.0 and 44.0.

22.2 Test resistors R-110 through R-115 for open
and short circuits and proper values.

22.3 TestcapacitorsC-104and C-105 for open and
short circuits.

2300 NO AUDIO SIGNAL AT AUDIO OUTPUT PLUG
FOR DISTORTION MEASUREMENT, MONITOR OP
ERATING NORMALLY OTHERWIS~.

The ADJust DISTortion METER panel control,
R-116, must be advanced from its full counter-clock
wise position (engraved MONITORING) before an output
can be obtained from this sour ceo

23.1 Test filter unit LC-10l for continuity.

23.2 Check tube V-103 (6SL7-6T) and operating
voltages; refer to Sections 43.0 and 44.0.

23.3 Test resistors R-116 through R-123, and
R-164, for open and short circuits and proper values.

24.0 NEITHER MODULATION METER NOR OVER
MODULATION LAMP INDICATES BUT AN AUDIO
SIGNAL IS PRESENT AT THE AUDIO OUTPUT
JACK.

Check that coaxial input plug, PL-202~ in mod
ulation meter section, is firmly seated in its socket,
J-101, in discriminator section.

S-9

24.1 Check tubes V-10l (6AG5) and V-203 (6SN7
GT) and operating voltages; refer to Sections 43.0 and
44.0.

24.2 Test resistors R-101 through R-109, R-152,
and R-215 through R-223 for open or short circuits
and proper values.

2403 Test capacitors C -101, C -102, C - 201 through
C-204, C-206, and C-207 for open or short circuits
and leakage.

24.4 Test inductor L-101 for an open or short
circuit.

24.5 Check operation and contacts of MODULA
TION PEAKS switch S-201.

25.0 OVER MODULA TION LAMP OPERATES NOR
MALLY BUT MODULATION METER DOES NOT
WORK ON ANY POSITION OF MODULATION PEAKS
SWITCH.

25.1 Check MODULATION meter, M-402, and ex
ternal meter if used.

25.11 Full-scale sensitivity of M-402 IS 600
microamperes d. c. +29b. Internal resistance is 700
ohms +20%. -

25.12 If the meter is defective, a replacement
may be ordered from the Service Department. The
General Radio Company will not assume responsibility
for any local repairs to this meter, although such re
pairs might be necessary in an emergency.

25.2 Test resistor R-163, mounted on EXTERNAL
METERS connector PL-103, for proper value.

25.3 Check tubes V-.-204 (6AL5) and V-205 (6SL7
GT) and operating voltages; refer to Sections 44.0,
46.0, and 47.0.

25.4 Test resistors R-205, R-231, R-233, and
R-234 for open and short circuits and proper values.

25.5 Test capacitor C-212 for an open or short
circuit.

26.0 MODULATION METER DOES NOT INDICATE
ON THE POSe POSITION OF MODULATION PEAKS
SWITCH AND SHOWS 1/2 SENSITIVITY ON FULL
WAVE POSITION, MONITOR OPERATING NOR
MALLY OTHERWISE.

26.1 Check tubes V-204 (6AL5) and V-205 (6SL7
GT) and operating voltages; refer to Sections 44.0,
46.0, and 47.0.

26.2 Test resistors R-225, R-228, R-229, and
R-232 for open and short circuits and leakage.

26.3 Test capacitors C-203 and C-206 for open
and short circuits and leakage.
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2604 Make certain that MODULATION PEAKS
switch S-201 ope'Tates properly.

27.0 MODULATION METER DOES NOT INDICATE
ON THE FULL WA.VE POSITION OF MODULATION
PEAKS SWITCH ONLY, MONITOR OPERATING
NORMALLY OTHERWISE.

27.1 Make certain that MODU LATION PEAKS
switch S-201 operates properly.

27.2 Test resistor R-202 for an open circuit"

2800 MODULATION METER DOES NOT INDICATE
ON THE NEG" POSITION OF MODULA TION PEAKS
SWITCH AND SHOWS 1/2 SENSITIVITY ON FULL
WAVE POSITION, MONITOR OPERATING NOR
MALLY OTHERWISE.

28.1 Check tubes V-204 (6AL5) and V-205 (6SL7
GT) and operating voltages; refer to Sections 44.0,
46.0, and 47.0.

28,,2 Test resistors R-206, R-224, R-226, R-227,
and R-230 for open or short circuits and proper values.

28.3 Test capacitors C-210, C-216, and C-217 for
open or short circuits and leakage.

28.4 Make certain that MODULATION PEAKS
switch S-201 operates normally.

2805 Modulation n1eter off scale toward zero end
of scale"

28.51 CheckresistorsR-205and R-233 for open
circuitso

28,,52 Check resistors R-204 and R-234 for
short circuitso

28053 Check tube V-2a5 (6SL7-GT) and oper
ating voltages; refer to Sections 4400, 4600, and 47.0.

2900 ZERO SET ADJuSTMENT DOES NOT AFFECT
Mc)DULATION METER ZERO READING, MONITOR
OPER.P... TING NORMALLY OTHERWISE.

2901 Cheek tube V-205 (6SL7-GT) and operating
voltages; refer to Sections 4300 and 4400 ..

29.2 Test resistors R-204 and R-205 for open and
short circuits and proper values.

30.0 MODULATION METER READS UP SCALE
WITH NO MODU LATION APP LIED TO TRANS
MITTER.

Make certain that the transmitter is unmodulated
and that noise, hum, or other parasitic modulation is
not present by means of an aural test.

If troubleispresent,the meter will usually read
at about 20 - 30%, with no modulation applied. The
electrical zero adjustment (R-205) will have' some ef
fe ct but will not restore the zero readingo

30.1 Check the voltage across C-301. to be +290
volts .±10%.

30.2 Check the voltage at L-301#7 to be +420 volts
.±10{~.

30.3 Check resistors R-301 andR-302for open and
short circuits and proper values~

30.4 Check capacitors C-301and C-3021or short
circuits and leakage.

30.5 If the above voltages are low, check rectifiers
RX-304 through RX-311; refer to Section~36.13.':

31.0 MODULATION METER DOES ,NOT. INDICATE
MODULATION PERCENTAGES CORRECTLY.'

31.1 Check cali.bration of MODULATION meter
M-402.

This can be done using abeterodyne frequency
meter or a radio receiver. If the latter,extreme care
must be taken to avoid spurious responses.

This method makes use of the fact that the am
plitude of the carrier frequency componentofanf-m
wave becomes zero at definite ratios of frequency
swing to modulating frequency. It is important that
the detector be tuned to the carrier frequency, NOT
one of the side band components.

MODULATION TEST FREQUENCY = 5000 cycles MODULATION TEST FREQUENCY = 1500 cycles

lOO(jb MODULATION = +75 Kc 100'% MODULATION = +25Kc
".

Null Point Frequency Swing '10 Modulation Null Point Frequency SWing %•. Modulaiion

1 12.0 kc 16.0% 1 3.6 kc 14.4%
2 27.6 kc ·/~36.8% 2 8.25 kc 3300%
3 43.1 kc ~57.5% 3 12.9 kc 51.5%
4 59.0 kc 1 78.6% 4 17.7 kc 70.5%
5 ! 75.0 kc 10000% 5 22.5 kc 90.0%I
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\

31.11 With the heterodyne frequency meter
(General Radio Type 720-A for frequencies over 100
Mc or Type 620-A for frequeneiesless than 100Mc
are suitable), obtain a beat note from the unmodulated
transmitter carrier frequency.

31.12 Apply a sine-wave modulating fr~quency

to the ;transmitter, graduallYJncre~singamplitude.'
As the, amplitude is increased thee heterodyne beat
note will go to zero several tim,es jn"accprdance with i

the following table. Set calibrati.on a$necessary using
R-220o

31.13 Refer to Section 4,.31 ,in the Instruction
Book.

32.0 OVER IV10DULA TION LAMP FAILS TO FLASH;
MODULATION METER INDICATES NORMALLY.

32.1 Test OVER MODULA TION lampP-406 for an
open circuit.

,'.' 0', ," 'i

32.2 'Check hl,l;>es V-201 (2950) aJld~':V-202 (6SJ7}"
andoperatingvolta~ges; teferto Sections 43.0 and 44.0.'
(Grounding pip #~§ of V:201 or Bin #6::ofV-20,2 should
make the lamp light.) ,

32.3'Test "rest-stors' R-207 thtoughR-216, R-319
and R-402 f9r open and short circuits and proper
values. ,-

32.4 ),Test capacito~s C-205 and:C-,209 for open
circuits~

33.0 OVER MODULATION LAMP REMAINS LIGIIT
ED ALL THE TIME; Ivl0DULA TION METER INDI
CATES,NORMALLY.

33.1 Check tube V":201 (2050) and operating volt
ages; refer to Sections 43.0 and 44.0. (Lamp should
go out when V-20'2 (6&17) orV-201 (2050) is removed
from socket.)'

33.2 Test resistors R-207, R-208, R-214, and
R-216 for open'and short circuits and proper-va'lues.

33.3 Test capacitors C-205 and C-209 for short
circuits, and for leakage.

33.4 Make certain that MODULATION ',PEAKS
rheostat, R-401, has a clean surface and that the blade
is making good contact.

34.0 OVER "'MODULATION LAMP FLASHES ER-
RATICALLY; MODULA TION METER INDICATES
NORMALLY."

34.1 Make certain that OVER MODULATION bulb
P-406 is making ,good contact in its socket.

34.2 Check tUbe V __ 201 (2050) 'and operating volt
ages; refer to Sections 43.0 and 44.0.

34.3 Make certain that rheostat R-401 has a clean
surface and that the lDlade is making proper contact.

34.4 Refer to Sections 32.0 and 33.0.

35.0, SETTING>()F MODULATION PEAKS DIAL DIS
AGR~EESWITHREADINGOF MODULATION METER
f\NP/OROVEE. ,MODULATION "LAMP.

Ins~I'umeI1ts must be thoroughly warmed up be
fore ...• makil1g C0111pari SOI1~.

~:.5.1 Make certain that dial is securely fastened to
the shaft of MODULATIONPEAKS rheostat R-401.

35.2 Readjust rheostats R-214 and R-216; refer to
Section 42.8.

NOTE: The OVER MODULATION lamp and the
MODULATION meter should agree very closely when
modulation is sinusoidal or steady- state. However ,
due to the, short,transients contained in program mod
ulation and the fact that the meter has some;mechan
ical;~nertta,its speed of response is slower than is that
of tfi.e lamp circuit. Therefore,agreement may not be
good' under such conditions. Refer to the Instruction
Book, Section 3.0, page 7.

36.0'""POWER SUPPLY~NOPERATIVE

36.1 B+ Section

36.11 Check operation of time delay relay 8-301.
This should operate within 1 minute after the MON
1ToR switchS-403 is turned on. Refer to Section 38.0.

36.12 Check tubesV-301 (6A~7G),V-302 (6SY7),
V-303 (OD3jVR150) and operating voltages; refer to
Sections 43.0 and 44.0.

36.13 Check selenium rectifiers RX-304 through
RX-311.The front to back resistance should be ~p

proximately 1:2 as measured with an ohmmeter. Ac
tual resistances may vary over wide ranges. Check
that the 4 connecting resistors between the stacks
hayec.ontinuityo

;'?6.14 Test resistors R-301 through R-306,
R-308'throughR-318 for open and short circuits and
proper values.

36.15 Test . capacitors C-301 through C-306,
C-309, C-310, and C-325 for open and short circuits
and leakage.

36.16 ,Test-inductor L-301 for an open or short
circuit.

36.2 Heater 'Supply for Tube V-108 (815):

36.21 Check selenium rectifier RX-302. The
front to back resistance should be approximately
l:lOOQ~'The front resistance should be less than 100
ohm's~hile the back resistance should be greater than
lQ,Q90:0hms as checked with an ohmmeter.

36.22 Test resistors R-320 and R-341 for open
and short circuits.

3,6.23 Test capacitor C-314 for open and short
circuit and leakage.
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TYPE 1170-B AND TYPE 1170-BT

36.3 Heater Supply for Tubes V-103 (6SL7-GT)
and V-106 (6C4):

36.31 Check selenium rectifier RX-301. The
front to back resistance should be approximately 1:3
or smaller as checked with an ohmmeter.

36.32 Test resistors R-307* and R-340 for open
and short circuits and proper values.

36.33 Test capacitor C-308 for open or short
circuit and leakage.

36.4 Bias Supply for Tubes V-112 (6AL5), V-115
(6A~L5) and V-202 (6SJ7):

36.41 Check tubes V-305 OC3jVR 105 and V-308
(6A L5) and operating voltages; refer to Sections 4300
and 44.0.

36.42 Test resistors R-322 through R-331 for
open and short circuits and proper values.

36.43 Test capacitors C-315 through C-320 for
open and short circuits and leakage.

37.0 MONITOR BLOWS FUSES

The following procedure will prove useful in
localizing and locating the circuit involved in case the
monitor blows a fusee Older instruments not using
slow-blow fuses may be expected to blow fuses oc
casionally due to switchi.ng transient~ especially if the
line voltage is high.

37.1 Turn off both MONITOR and HEAT switches.
Remove R-F input signal. Note which fuse has blown,
ioe., whether a HEA T of a MONITOR fuse.

37.2 HEAT fuse blown, trouble is in circuits fed
by transformer T-302. Refer to Section 9.0.

37.3 MONITOR fuse blown, replace fuse and turn
on both HEAT and MONITOR switches. If fuse blows
again note carefully whether this occurs before or
after the B+ time-delay relay, S-301, is energized. If
before, trouble lies in circuits feel by transformer
T-301, other than the B+ supply. Refer to Section 39.0.
If after, trouble lies in one of the B+ circuits. If fuse
blows only when an r-f signal is applied and relay
RE L-302 operates, trouble is in the discriminator
section and is associated with tubes V-108 (815), V-109
(6AG7), V-110 (OD3jVR150), etc., or wiring to R-416
which is located on the panel.

*NOTE: Resistor R-307 may have several 33 ohm, 1
watt resistors added in parallel, and R-340 removed,
as necessary.

37.31 Remove plugs PL-1, PL-101, and PL-201
from sockets. Replace fuse, turn on HEAT and MON
1ToR switches. If fuse blows again, trouble is in
power supply section or panel assembly.

37.32 Turn off MONITOR switch, plug inPL-101,
turn on switch. If fuse blows, trouble is. in discrim
inator se ction.

37.33 Turn off MONITOR switch, pluginPL-201,
turn on switch. If fuse blows, trouble is in modulation
meter section.

37.34 Turn off MONITOR switch,- plug in PL-l,
turn on switch. If fuse blows, trouble is in r-f sec
tion.

37.4 Refer to Section 39.0 to further localize
trouble.

LCJ IT] G
~ Q] G
CD [TI 0
[@] 0 ~
0 0 8
0 rr~~IJ G
0 @] EJ
@] @] 8
@] @] EJ
@] @] ~
DO ~ ~

SOCKETS SO-IOI AND 50- 301
VIEWED FROM REAR OF MONITOR
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RegulatedB+, Plate 'Supply; .
Un:regulatedB+, ;Plate SUpply' .i

Heater Supply ~ V -107,:', '
Heater SupplY9 V-I04, V-I05
'11:eater Supply, V :.~.oa· i

300 +1% d-c
c290 +lO%d';'c

!i6.3 +10% a-c
1206+10% a-c
6~3 +10%·d-c·"
90.,0+10% d-c
6.3 +10% d-c He~te~S~pI(IY9V-108
+1.5+io%'/d...;c~ Cathode Blas,\'V-1129<v:...;115

·-105 +16%d'~c Platebias9V-112,'V~115
-2.0 +10% d-c * Grid Bias 9. V -201
-6.0 +10%H:...;c*'· Scr'een Bfas 9 V"12Cll'
-105:5 d-c :BiasSuPP~Y~.··
-12 Nominal d2.c:*· (Jrld:Bias;V~108,' ~V:"'307

178 a -c Power Supply High: ;'Voltage
6.3 a-c Heater Supply, V-301, V-302
12.0 a-c Heater Supply S?~x-~e~V~!03,;Y~106
11.0 a-c Heater SU'pply Source~JV:.ll();8':>!:!;· "
160.0 a -c Plate Supply Source, V-291
1500 a-c Beat'e'r Supply ·S()tirce/V ....jO~
1905 a~c ··HeaterSuppl~'Sburce',·V~104, .. ,V1105·"
150.0'tl.-;ci , Bias 'Rectiftet 'Plate<'Supply .•·;.\
150.Oa~c 'Bias:Rectifi'erPlate'Supply .'
6.3 .a"::c:·' t·Main··Tube'lIeater····SUpply·
13.0 a-c Lamps P-402~ P-403'~;:')

4600 a-c Oven Heater Supply
123.0a,..;c 'PlateSuppIY·,:·V':.;30'7\ ;

Ground
Ground
Ground
~(t.roun·d

Pin 4f8/V -103
Ground
Ground
Grouhd
Ground
Ground
Ground
'Pin#'5, V-305
Ground
Terminal #33, T-301
Terminal #25, T-301
Terminal #14, T-301
Terminal #17, T-301
Terminal #16, T-301
Ground
Ground
Terminal =#21, T-301
Terminal #21, T-301
Terminal'#18, T-301
Terminal #8, T-302
Ground
Ground

FROM

Pin4r3,V..;.301
Pifi#5, V!'-102
Pin #3, PL-301
Pili' #49PL~301"
Pin'.:Jf7·, V-10·3
Pin#7~ V-I03
Pin #1, V-I08
Pin #5;V~112'

Pin #7, V-112
Pin #51 V-210
Pin #5, V-201
Pin #6, V-201
Pin #2, V-305
Terminal #32, T-301
Terminal #19, T-301
Terminal4r12, T-301
Terminal #'10, T-301
Terminal #15, T-301
Terminal #23, T-3Ql
Terminal4t22, T-301
Terminal =#20, T-301
Terminal #24, T-301
Terminal #9, T-301
Terminal 4f7,~ T-302
Terminal #10, T-302
Terminal=lt.ll, T-302

*Use a d-c vacuum-tube voltmeter with an input impedance of at leasfl.O megoh~~.

CONDITIONS: Input: 115/230 v. a-c, 60 cycles
HEAT switch: ON
~rONITOR switch~ ON
No r ...f ,input

38.0 TABLE 'OF POWER SU:PPLYVOLTAGES

D-C volt~g~sID.easured'witha/2Q,qpOohms-per-volt meter unless otherwise noted.
A-C ... voltages ~~asuredwith .a.lOqOohtx1s~.per-vQltmeter~

39.0 RESISTA,NCE CHART, POWER SUPPLY CmCUITS

CHE,CK POINTS

From To

All Plugs
in Place

Plug PL-1
Removed

Plugs 'PL~l~ Plugs PL~l,

Plugs PL-1 PL:-I01, PL-301 .PL-I01, PL-20l,'
PL-201 Removed Removed PL-301'Remo'ved

Circ~it,

.

Pin #6, V-301
+Terminal, C-30l-
Pin #7, V-304
Pin #7~ V-306 .
Arm Relay, REL~301
Pin #9, T..;30t'
Pin #1 V-305
Pin #1, V-305
Pin #15, T-301
+Terminal C-314
Pin #5~ V-305
Pin #2, V-305

Ground
Ground
Ground
Ground,

GroUnd'
Ground

-Terminal, C-308
Ground
Ground
Ground
Ground

20 kw 20 kw 24 kw 150 kw 150 kw
70 kw 100 kw 100 kw 200 kw 200 kw

1 w 1 w 1 w 1 w 1 w
1 w 1 w 1 w 1 w 1 w

'.116 w 116 w 116 w 116' w 116 w
1w" or· less 00 ex:::> :' ; '00", :c:>9' "

75 kw 75 kw 75 kw 00 00

3 w >10 kw >10 kw >10 kw ~10 kw
800 w 800 w 800 w 800 w 00

1 w 1 w 1 w >10 kw >10 kw
240 w. J 240 w 240 w 240 w 240 w

1605kw 16.5kw 16.5kw 16.5kw 1605kw

Regulated B+
Unregulated 13+
Heater Supply," V-lOT' .,
Heater Supply, V-104,.V-I05
'Oven Heaters .' ,

; Maih'l'ube'Heaters' .
Heater Circuit V-103 V:-106
Heater Circu.it, V-I03,V-I06
Plate Supply, V-201
Heater Circuit V-108
+Bias Supply
-Bias Supply

CONDITIONS: No power connected to monitor; all tubes in place; HEAT and MONITOR switches ON.
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40~Jl'. N()ISEJ()R.!lI~TO~~ION)'. I1EVEL EXCESSIVE
WHEN·' ttS.ED··'\VITH EXTE~RNAIiDI8T:OR;rIONAND

NOISE' METER, "iMQNITO,R NORMAL OTHERWISE'.

If>.,the .... tra.nsmi'tteT;residual.:n.oise.· 'level meas
(:\1l:rement~sudde:nl:ytapIJears to:in~rease;and;this.is.·.not

'$,ubstantiated by ·listening: teststry~the:folldwingpr()~
.£'€idure__ ., .

40.1; ;CQI1ne~t::a::cathode' ray/',oscilloscope, to, the
output of the distortion and noise meterso'.:thatthe
type;;ofn,oise·can ·be observed.

4,1.0', ··TU13E' .. ··.MICROPHONIC·,NOISE "EXC,ESSIVE .ON
.DISTO'RTION;' AND .NOISE OUTPUT.

41.1.Try replacing tubesV-I03 (68L7-GT) and
V-I06 (6C4); refer to Sectiori43.:0o

42.0 SERVICE ADJUSTMENTS

This attenuator may be adjusted byloosening the
two screws on the R-F INPUT clamping washer.

.', .·.;.~Q .. ~··Di$;connect·.the ··coupling:,eable :from the mon
,itPPr .:Jo tbe'.,nQis~~:m:eter!l· Theindi:.catednoise. level
.R.h9P~~'QIl9w:::·t.>eC9tIn~.;·mJniIl1um:as 'spe)cifiedby its man
'»fflqtlJrerJ~aQ gp: for'a G.eneral Ra.dio Type 1932-A)"
Be sure that·itb~;·.:.ea.bl~:ismakinga,good'groundcon

,·:l1ecti.QI1 aJ ", bQth:endsiReJe·rto· Section.· 2.7 of the Op
,~!r,~tinglnstrl.1ctiollS.. ,

40.3 ,Turn the~~ADlust :I>.ISTortion;METER control
to full counterclockwisepositipn. :Plug.cQupling
pabl.ejntothe mOllitor jack. The indicat~dno1se level
.~hoJ.lld:·;be -:75.db' or.; l~ss (reJ~rred to, ac.alibration
'Ievel;of.7:5kilQcycle: rhQd:ulation).;

4Q.31 If:. noise;, leveliS'bigh turn MONITOR
switch OFF. If noise still persists it i,$. due to pickup
betw~en the, two instruments.

40.32 Check ground connection$ on cable, mon
itor, and 'noi~$emeter•. :The,noise meter,ifused:ona
portable mount, can~be grounded to there.1ayrack
through an additional cable but this may establish a
ground lOQpcausing extr.aneous·pickup. Local tests
should govern this use.

42.2 Adjusting Monitor to an Operating. Frequency:

R-F.TuningCircuits: C-13, C-7,C-30,C~604,
C~704"C-710, C-608, C-61l, C,-715,C~716, C ... 717',
'andC-'718.

NOTE: The following adjustments and checks
are performedafter the' operating :(carrie r)frequency
has been determined and after the correct crystal,
R":F'Tuning Unit and coils pertaining to that frequency
have been· installed.· The tuning adjustment chart on
page 10 and Table I, page 19.- 22, in the Instruction
Book must be consulted for this information. Refer
to Section 4.131 (Paragraph #lal1d#2) and 4.132
(Paragraph #1) of the Instruction Book.

42.21 Adjustment of C-22 andC-23:

NOTE:CapacitorsC'-22 and C-23 have been
set at the factory for optimum conditions with the par
ticular crystal supplied; readjustment· should be made
only if a new crystal is installed. See Section 4.11 of
the Instruction Book.

42.22 AdjustmentofC ...;42:

NO'.I?E:;.\The main ·frequency adjustll1el1t~s

furnished.· .by cctpacito~'C~;.42Whi,cl}js ··l.ocateqin:siQe
the constant temperature crystal oven. This adjust:
ment has been carefully set at th~.factory·and should
be reset only if a commercial frequency monitoring
c4~qk pfthe transmitter carrier frequen~y:Js avail
a1?!eto cqnfirmthe adjustment otthec~y~t~l,()p~rating
frequency. Se~S~ction 2.511aIld.~.012Q~,.tn~,I'J;l;strucj.~

tion Book.

42.211. Allow the crystal. oven to come up to
operating temperature, 600 C.

42.212 Connectana-c vacuum-tube voltmeter
from the stator of C -22 to ·ground. Set this voltag~ to
3 volts (or as low as possible, if higher) with.C-~2

and,C-23. Keep the capacitance adjustm~ntsofC-22

and C-23 as nearly identicalas possibl~~

i~?/~:?g~'<A:dj~~t;G':...~2§0 t~C:ltJh~ pl~t~.~rare 3/4
rn~shed~' ".' " .

. . '42.23 First multiplier adjustment (C :-l3}:.·'
'. ": .,.'}.' ;".,!;~~2. ?~l;.,E;Ilg~ge.J{he':iC,JfEGi~ ·.,G,~Y:SRrA;L switch

f\J!ld..>;~-qliu§t G·t la u~pr"a ll:1a,XiJJ1t~nl:T'de~l~ctiol} Qfj\tn~;
KILOCYCLES DEVIAl'JQN m~te,~. Thta!:co·:rre~t.bar~

40.4 Turn MONITOR switch ON. If noise level
incT~ases:

40.41 ChecktubeV-103(6SL7~GT)and oper
atingvoltages.Try replacing this tube; refer to Sec
tions43.0 aQd44.0.

40.42 c;heck resistorsR.-116 throughR-123 for
open and short .. circuits .. andprop~r values.

40.43 9heck capacitor C -308 for an ()pen circuit.
40.44 ·Remove tubesV-I02(6C4) ang/or V-101

(6AG5). Ifnoise .. l.eveLiIllProves, repla.ce these tubes;
refer to Section 4$.0.;., '.' ....•'...' .

40.451=temovetube ,V-304 (3-4). Ifnoisel'~;vel
improves, try replacing.tubes,V-J07 (6AL5)·.. or:Y,-a.Q4
(3-4); refer to Section 43.0. '

40.5 Remove'the;Cr:~fstal'Osdil1ito.r".Tube·V~4
(12AU7). ,'T'hl'S'~t6psthe',crystal'oscillations. .M~·!er
M-!.,ADJ~~t.RF INPUT 'to JOO, should, now 'read zero~
If .'it does'not,::parasitic oscillations in the r-~ sectiop.
af'~present.'

~ _." r'-.1 L; .'--:. ' •. ,··-~L·~_-~ f l~' . _ ,- j. , . c";;"';/"/; 1I

40,.,.6 ,;,If:dis!Qrti,911,lH:¥el,~~\:~Qq;~ig.h~ b\ltnGl.~s:e ,~e"Yfat

apJ?:efl,FA':.,l,l,.o~ffi~i:;t~.h~'c~~)Yv'lQ~·l (6~;t7'~iGT,) 5h~~,t~r voit~'
agEt;, Fq;R~ ,r~t 3!It~ 0% ,q.~\C.i i



GENERAL RADIO COMPANY

i!lonic must be checked by using an absorption or
grid-dip type wavefneter set to the correct frequency,
chosen from Table I of the Operating Instruction

< manual. Bring the wavemeter close to L-3 while
keeping the CHECK CRYSTAL switch engaged. Proper
tuning will be indicated if the Deviation meter shows a
pronounced dip.

NOTE: When changing channels of operation,
difficulty may be experienc-ed in obtaining a CHECK
CRYSTAL reading to the red line or beyond or, con
versely, the reading may be off scale on the KILO
CYCLES DEVIATION meter. Resistor R-IO is used
as a meter shunt in the CHECK CRYSTAL position
and may be changed to a value between 150 ohms and
20,000 ohms to obtain a satisfactory reading. Al
though R..:10 is usually located in the r-f section, it
may be mounted between terminals #.1 and #3 on the
CHECK CRYSTAL switch S-402.

42.24 Second multiplier adjustment (C-7):
42.241 Connect a d-c vacuum-tube voltmeter

across C-40in 1170-P1 or C-601 in 1170-P2 or C-701
in 1170-P3, with the positive terminal groundedo Tune
C-7 (to correct harlno.nic, Table I, Operating Instruc
tions) for a ma?Cimum reading of the voltmeter.

420242 The voltage across C-40, C-601 or
C -701 must be between 10 and 30 volts. If this volt
age exceeds 30 volts, shunt L-2 with a 10 kilohn1..:5, 1
watt resistor and retune C-7.

42.243 The voltmeter reading should decrease
when the wavemeter, tuned to the correct frequency
for the second multiplier, (Table I, Operating Instruc
tions) is brought close to L- 2.

42.25 Operating Frequency 30-160 Mc, 1170-Pl
Tuning Unit. Third multiplier adjustment C -30:

42·.251 Connect a d-c vacuum-tube voltmeter
from AT #4 to ground. Tune C-30 (to corre ct har
monic, Table I, Operating Instructions) for maximum
screen voltage on V-5 (6BE6). Check with a d-c
vacuum -tube voltmeter, with a 1 megohm isolating
resistor in series with the high probe, that the local
oscillator signal change s the grid voltage of the Type
6BE6 Tube (Pin No.1, V-5) at least 1 volt in the nega
tive direction. Normal voltage in the absence of any
drive is apIJroximately plus 2 volts. The grid voltage
reading will dip when the wavemeter, tuned to correct
frequency for the third multiplier (Table I, Operating
Instructions), is brought close to L-8 if tuning is cor
rect.

42.252 Install the cover phlte.

NOTE: Nearly all the tuned circuits will be
come ·detuned when the cover plate is installed, rnak
ing it necessary to go over eachfrequency adjustment
to make sure that it is properly peaked.

42.253 Engage the CHECK CRYSTAL switch
and readjust C-13 for maximum CHEC't{ CRYSTAL
indication. ~

42.254 Apply r.f. at the transmitter frequency
to the r-f input receptacle. It must be possible to
make meter M-1 read full scale.

42.26 Operating Frequency 160-200 Mc, 1170
P2 Tuning Unit. Third multiplier adjustment C-604.

420261 Connect a d-c vacuum-tube voltmeter,
with a 1 megohm isolating resistor in series with its
probe, between Pin No.1 of V-602, Type 6AG5 Tube,
and ground with the positive terminal grounded. Tune
C-604 (to correct harmonic, Table I, Operating In
structions) for maximum voltmeter reading. The
voltmeter reading will dip when the wavemeter, tuned
to correct frequency for the third multiplier, is brought
close to L-602.

42.27 Fourth multiplier adj ustment C - 608 and
C-611:

42.271 Connect the d-c vacuum-tube voltmeter
with probe, across C-610 (low end of L-605). Normal
voltage at this point, with crystal not oscillating is
about plus 1 volt; excitation from the local oscillator
drives this voltage in a negative direction.

42.272 Tune C-608 and C-611 (to correct
harmonic, Table I, Operating Instructions) for max
imum voltmeter reading. Check for a dip in volt
meter reading when the wavemeter tuned tothe correct
frequency is brought close to L-605.

42.273 Stop the local oscillator by shorting
C-22. The d-c voltage across C-610 must revert to
about plus 1 volt, otherwise self-oscillation exists and
must be corrected. The local oscillator must change
the d-c voltage across C-610 at least 1 volt in the
negative direction.

42.274 Install the cover plateo This will dis
turb the tuning adjustments slightly ~ Engage the
CHECK CRYSTAL switch and readjust C-13 for max
imum CHECK CRYSTAL indicationo

42.275 Apply r-f at the transmi.tter frequency
tothe r-f input receptacle. Adjust C-28 (SET INPUT)
for a small deflection of M-1. Retune trilnmers C-7,
C-30 or C-604 for maximum deflection of M-lo Do
NOT retune C-608 or C-611.

42.28 Operating Frequency 470-89C M_~, 117Q
P3 Tuning Unit:

42.281 Turn the Type 1170-BTofL Adjust
C-704, C-710, C-715, and C-716 to approximately
their correct frequencies (see Table I, Operating In
structions) by means of a grid-dip metero

42.282 Interrupt the crystal frequency multi-'
plier chain by removing a frequency multiplier tube
V-701 (6AG5) or V-702 (6AG5) . Turnthe Type 1170-BT
on. Connect a 20,000 ohm-per-volt meter across R-716,
via J-702 to measure mixer voltage. Apply r-f at the
transmitter frequency to the r-f input receptacle. Ad
just C-718 for maximum mixer voltage.

42.283 Re-insert multiplier stage tube to re
energize frequency multiplier chain. Remove the
transmitter signal from the r-f input receptacle and
adjust C-717 for maximum Inixer voltage using a
screwdriver made of insulating material.

42.284 Measure the voltage across R-716.
The voltage must be between 1 and 3 volts d.c. when
all tuned circuits are properly adjusted and when the
cover plate is in place. The coupling between L-710
and L-711 may be altered to satisfy this condition.

42.285 Install the cove r plate and shield can
covering V-704 and C-718o Remove the phone plug

8-16



TYPE 1170-B AND TYPE 1170-BT

from J-702 and apply an r-f signal of the transmitter
frequency to the R-F INPUT receptacle. It should
be possible to make meter M-1 read full scale. Peak
the P-3 tuning unit adjustments using M-1 as a tuning
indicator or with a 20,000 ohms-per-volt meter in
J-702.

42.3 Crystal Oscillator Frequency:

The oscillator frequency can be shifted to cor
rect for small errors in crystal frequency where the
error is known and can be checked by precise, reli
able, outside frequency measurements.

42.31 Remove thermometer window.
42.32 Insert long screwdriver into hole at right

of thermometer and adjust C-42 which is in series
with the crystal.

42.4 MODULATION Meter Electrical Zero:

42.41 Turn monitor ON and apply an unmodulated
signal from the transmitter to it.

42.42 Remove EXTERNAL METERS socket,
SO-103, and set the mechanical zero of the meter. Re
place the socket.

42.43 Adjust rheostat R-205 until the meter
reads zero.

42.5 MODU LATION Meter Circuits:

Modulate the transmitter with a sine wave audio
frequency of very low distortion. Set modulation to
1000/0 using the method outlined in Section 31.0.

42.51 Set the MODULATION PEAKS switch,
S- 201, to the POSitive position.

42.52 Adjust the CALibrate POSitive-NEGative
control, R-233, until MODULATION meter reads 100%.
Turn switch to the NEGative position. The meter
should read' 100lJo. If it does not, refer to Section 42.6.

42053 Set MODU LATION PEAKS switch to the
FULL WAVE position.

Adjust the CALibrate FULL WAVE control,
R-203, until the meter reads 100%.

42.6 MODULA.TION Meter Balance:

42061 With symmetrical sine wave modulation,
the meter should read the same on either POSitive or
NEGative position of the MODULATION PEAKS switch.

42062 This adjustment is made at the factory
and ordinarily should not require adjustment.

42063 If readjustment does become necessary,
remove the r-f input to the monitor, set switch to
POSitive and apply a 400-cycle sinewave having less
than 0.196 distortion across capacitor C -116.

42064 Adjust signal level so that MODU LA TION
1 '.eter reads 100°10. Change switch to the NEGative
positiono The meter should still read 100%. If not,
adjust rheostat R-231 until the readings do agree.

4207 Recalibration of MODULATION meter to a
New Frequency Swing:

42.71 Remove r-f input signal from monitor.
Apply a 400- cycle audio signal as in Paragraph 42.63
above across capacitor C-116. Adjust level so that
MODULATION meter reads 100%.

42.72 Measure the input audio voltage across
C-116 accurately and note this reading. Let it equal
Em.

DESIRED CARRIER SWING
Then Em X

PRESENT CARRIER SWING

Em I = the audio input level necessary to make the
MODU LATION meter read 100% at the new frequency
swing.

42073 Set the audio voltage to the value Em t.

Adjust rheostat R-220 until the meter reads 1000/0.

42.8 Adjustment of OVER MODULATION Lamp
Circuit to Agree with MODULATION METER:

42.81 Apply an r-f signal of the carrier fre
quency, modulated by a variable amplitude 400- cycle
signal, to the monitor.

Set the MODULATION PEAKS switch to POSi-
tive.

Set the MODULATION dial to 100 PER CENT.

42.82 Use the audio voltage input level to ad
just the MODULATION meter readings.

Adjust rheostat R-216 so that the lamp is out
when the meter reads 100% but lights when the meter
reads 101%.

42.83 Reset the MODULATION PEAKS dial to
10 PER CENTo Adjust rheostat R-214 so that the
lamp is extinguished when the meter reads 100/0 but
lights when the meter reads 11%.

42.84 Repeat this procedure until the dial tracks
with the meter.

42.9 Power Supply Adjustments:

42.91 Regulated B+ voltage. Set rheostat R-317
so that the voltage from tube V-301 (6AS7 -G), pin #6
to ground, is 300 volts +10/0.

42.92 Signal thyratron bias, V-307 (2050) volt
age. With no r-f voltage applied to the monitor, set
rheostat R-334 so that the SIGNAL lamp, P-405, is
extinguished. (Full counter-clockwise position of
R-334 is usually satisfactory.)

42.93 Hum Control: Adjust rheostat, R-315,
for minimum second harmonic of the power line fre
quency as measured between tube V-.301 (6AS7 -G),
pin #6 and ground.

42.10 Center Frequency Circuit Adjustments, R
150, R-156, and R-407.
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43.0 EFFECTS OF REPLACING TUBES

FREQuency control R,-407 soth.at the meterraads the
same. ,as it did before R-156 was changed.

42.11 Vacuum~Tub~ Voltmeter Ci~cuit Electrical
Zero:

42.111 Set ZERO (fine) control, ;R-.1()~, '~stqi.t:5·.'<

mid-position. <

42.11~" Apply,. an r-fsignal,frQIlltll~tr~?sqli~ter

to the monitor and engage'tfI'e C;HECK'ZERCiswitch.
42.113. Set the. ~L9SY"9LES.Il,EVIAT~0:N me

terto zero reading by'n1~ah~'dt' 'Z:ERO::(c,6arseY-c'Qntrol,
R-405, (UI)clerna..Il1eplat~).:'

~' : ~~.... , "..... " ," ::, ': ,:\_ ;-:/1 >~.~

42.103 To acijustC;ENTERFREQuencycontrol.,
R-407: Set CENTER FREQuency control, :R-4Q8,to
itb mid-position. Apply r-f signal to monitor. Adjl1.st
R-407 until KILOCYC LES DEVIATION meter agrees
with the results ofanindependent"frequency m.easure
ment of the transmitter frequency.

42.104 Repeat, .. adjustments "of", R~160",,·.;R-156,

and. R-407,untiltheKI.LOCYCLES DEVlATI.ON,meteT~

reading, iSicorrect within 1 00 cycles .for any· line volt'":)
age from 105 to 125 volts.

None
C-7
C-13
C-22 and C-23None '.
'C-30
C-604
C760B
C"7611
C-704
C-710
C~715 ,and C-716"

, C~717and C~'~7f8

None
R~:2:14, R-216, :a~233

~Ql)~
None,

TUBE

V-l
V-2
V-3
V-4
V-5
V-6
V-601
V-602
V-603
V-701
V-702
V-703
V-704':
,V"705
V-lOt
V-I02
V-I03,

~=~~:]
V-I06
V-I07
V-lOB

V,-109
v:'-1id
V-111 to V-115

")V~i16'
"~.,,V ~2{ll

V,..292
V-.2P3,

,.' '. ~' ..' V ~204" ,:LV-205
,} !,·,,¥..30l:

:,·;V; ...3,02,
V.-,30a
V~304
V-305
V-306

,.. ~~~g~

These may need adjusting after tube replace
ments are made but should not be touched unless ab~

solutely necessary.

The reading of the KILOCYCLES DEVIA TION
meter should change less than 10'0 cycles.

If variation exceeds 100,cycles, adjust R-156
until the change in meter reading Is minimum. over
this line voltage range, then readjust CE,NTER

These three controls are inte~dependent,each
affecting the other two.

42.101 To adjust rheQ~tatR... 160,:,r:~move the'
r-f signal to tliemonitor.EngagetheCHECKZERO
swttch, note the reading· Of the I~lLOC'YCLESDEVI

ATION meter, M-401, release the switch and adjust
R-160 so that the KILOCYCLES DEVIATION meter
will read the ,same.rhismeterreading is not neces
sarily ,zero.

42.102 To adjust rheostatR-156, apply an r-f
signal to the monitor and adjustmeterM-l to read
100. By meansofa Vatiac'Transformer,vary thetn~

put power voltage from 105 to 125 volts.



TYPE 1170-B AND TYPE 1170-BT

44.0 VACUUM-TUBE DATA

Table of tube socket voltages measured from socket
pin to ground unless otherwise indicated. Measurement
made using a 20,000 ohms-per-volts meter (Weston 772

Analyzer) unless otherwise noted. D-C voltages may
vary ±.20%.

z
9

SOCKET PIN NUMBER~
SYMBOL TYPE Q

Z 4 8 CAP0
U

V-I 6AK6 B 0 5.9 0 6.3Y~1- 132 155 5.8
V-2 6AG7

---
F 0 0 ~-~-- 0 2.1 147 ---~~ 185

V-3 6AC7 F f--o 0 0 ~i>__~__---=I-_J~t~_~~=~~ ~[~[t__= 6.3v.a-c _?40--..
V-4 12AU7 F 260 0 --1---21 .5 0 0 50 -.07 0.2 6.3v.a-c
V-5 6BE6 F 1.7 1.7 0 6.3v.a-c 220 60 0

'--~-:~Ol--r-~~g~~- J--
o --:--.-1&_ 0 6.3v.a-c 2~f5-"- 120 ---I'-6-

~ --
B

-0-- 15.5 3::~f 250 150 15.-5 r --
6.3v.a-c

V-102 6C4 B 300 3-4 300 44 * 57
6.3v.a-c

V-l03 6SL7-GT B 0 142 0.85 0 225 1.6 90 96

6SU7.-GTI
N 0 223 2.6 0 223 2.6

12.6v.a-c
tL3v.

V-104 S 1.1* 205 3.2 1.1* 205 3.2 a-c

V-105
N 0 223 2.6 0 223 2.6

6.3v.a-c 06SU7-GTY S 1.1* 205 3.2 1.1* 205 3.2
V-106 6C4 B 280 90 96 280 150 * 153

V-107 6AL5
N + + 6.3v.a-c 0

3.25 0
S + + + a

V-108 815
N

6.3
-12.4 * 0 0 0 0 -12.4 *

6.3 1~5S -30.5 * 0 150 0 0 -30.5 *

V-109 6AG7
N 0

6.3v.a-c
0 -0.7 * 0 0 0 0

S 0 0 -2.0 * 0 67 0 103

V-110 OD3/VR-150
N 0 0 0 0
s 0 150 150 150

V-Ill '5964
N 50 180 3-4 9.0 21.0 20.0
S 150 55 6.3voa-c 15.5 6.0 15.0
N -0.7 * -0.7 * 3-4 1.5* -1.5

V-112 6AL5 S -0.04 * -0.04.* 6.3v.a-c 1.8 * -1.75
N No Voltage Across Terminals Not Glowing

V-113 991 S 60 volts d-c across Terminals Glowing

V-114 6SK7
N 0 2.7 0.12 -0.7 * 0.12 0 300
S 0 6.3v.a-c 3.9 -0.04 * 3.9 . 90 110

V-1l5 6AL5
N 0.6 * 0.6* 3-4 1.5* -1.5 *
S 0.06 * 0.04* 6.3v.a-c 1.85 * -1.75 *

V-116 6AL5
N 0 0 3-4 0 1.5* 0
S 165 a 6.3v.a-c 0 2.6 * 19 *

V-20l 2050
N 2-7 162 a-c -1.25 -LO 0
S 6.3v:a-c 85 a-c -1.25 -1.0 0

V-202 6S17
N 0 2-7 0 a 0 56 62
S 0 6.3v.a-c 0 a 0 52 40

V-203 6SN7-GT B 30 150 35 0 125 5.0 7-8
6.3v.a-c

V-204 6AL5 B a a 3-4 a a
6.3v.a-c

V-205 6SL7-GT
N 300 5.5 300 -~ 7-8
S 300 37 300 36 6.3v.a-c

V-301 6AS7-G B 265 400 300 265 400 300 7-8 200
6.3v.a-c

V-302 6S17 B 0 2-7 150 140 150 280 200 265
6.3v.a-c

V-303 OD3/VR-150 B 0 178 150 178
V-304 Amperite B 15tr. a-c 6.3v.a-c

3-4
V-305 OC3/VR-I05 B -103.5 50 1.5 50
V-306 Amperite B 19.5v.a-c 12.6v.a-c

3-4

V-307 2050
N 2-7 123 a-c 0 -0.3
S 6.3v.a-c -24 1.25 to 4.25 to 0.9

V-308 6AL5 B 50 145v. a-c 3-4 50 l 0 l45v. a-c
-107 6.3v_::1-C' -107

V-601 6AG5 F 0 1.6 6.3v.a-c 0 202 105 1.6
V-602 6AG5 F 0 1.28 6.3v.a-c 0 212 86 1.28
V-603 6BE6 X __ _.,_l.4L___ ___1!5_ 0 6.3v.a-c ' 203 40 0
V-701 6AG5 F 0 2.5 -'0 6.3v.a-c 200 150 2.5
V-702 6AGS F 0 1.47 0 6.3v.a-c 207 125 1.47
~---~._---F-~--- -'2I() 6.3v.a-c 0 0 0' 7:1

V-704 9005 t- -'l:~~~C~--j)-===
--<r-------

1--_ 0 .-
V-705 6AG5 F '(f 0

---O--~ 6.3v.a-c 172 164 2.9

FUNCTION

Buffer Amplifier
Multiplier
M1.!!_t!p.~~~_~~_"'~ ~__ ~=~"~~~-----------
Oscillator Buffer Amolifier
Mixer
Miiiiloiier
Aml-lifier' -
Audio Re-emphasis
Cathode Follower
600 n Audio Outout
Audio Pre-amplifier
Deviation Meter
Voltmeter Tube
Deviation Meter
Voltmeter Tube
Audio Amplifier Cathode Follower
Discriminator

Diode
Limiter - Discriminator

,Driver

Limiter - Amplifier

Regulator

Flip-Flop Signal Control
Tube

Clipper Diode

Neon Regulator

1-F Amplifier

Clipper

Amplitude Compensator

(OVER MODULATION)
Trigf1:er Tube

Trigger Amplifier

(Modulation Meter)
Pre-Amplifier
Modulation Diode

Voltmeter

Modulation Meter Voltmeter

Regulator

Control

Regulator
Ballast

Ref1:ulator
Ballast

Signal Control Thyratron

Bias Rectifier

Multiolier
Multiplie=r -;
Mixer
Multiolier
Multiplier
Multiolier
Mixer
Amplifier

------ f.---------.,

CONDITIONS: R-F input of carrier frequency; METER M-l set to 100 (10 x 10); input signal
modulated 100% (+75 kc) at 1 kc. (All used as indicated under SYMBOLS below.)
CENTER FREQUENCY set to zero; OVERMODULATION lamp lit; MODULATION
PEAKS switch - FULL WAVE; MONITOR switch ON; HEAT switch ON.

SYMBOLS: N - No r-f signal applied. * - Use d-cvacuum-tube yoltmeter with high input impedance. (g:=i~gO~A etc.)
S - R-F signal applied as shown aboveo + - No measurement pOSSIble '
B - Same values with or without r -f signaL a - Use circuit resistance checkso
F - Voltages taken with crystal in non-os- 4' - Will be 50-l50v depending upon laboratory adjustment for channel used.
cillating condition and no r -f signal applied.
Grid and cathode voltages will vary with signal frequency.
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45.0 TABLE OF'INTERMEDIATE FREQUENCY- SIGNAL VOLTAGES- DISCRIMINATOR SECTION.

.--------

FROM TO WAVEFORM VOLTAGE

C-135 Ground ~ Sine Wave 62 volts peak to peak

V-112, pin 2
Ground ~ Clipped Sine Wave 5.8 volts peak to peakV-114~ pin 4

V-II4, pin 8 Ground ~ Distorted Sine Wave 67.0 volts peak to peak
-~- -----

V-II5, pin 2
Ground ~ Semi-Square Wave 5.5 volts peak to peakV-I09, pin 4

V-I09, pin 8
Ground J\-Jl Semi-Square Wave 78 volts peak to peakV-108, pin 2

V-I08, Caps Ground ---'l.J\ Square \Vave 280 volts peak to peak

V-I07, pin 7 Ground r---y-- Negative Peaks Visual check for wave form only.
- . _.-

CONDITIONS:
Unmodulated transmitter frequency applied to monitor. Intermediate fre

quency is 150kilocycles which is fundamental or repetition frequency of the square
waves. Voltages measured using a low caJ.llcitive, high impedance probe connected
to a wide range cathode ray oscilloscope to check voltage levels and waveform.

46.0 TABLE OF R-M-S AUDIO SIGNAL VOLTAGES - DISCRIMINATOR AND MODULATION
ME'TER SECTIONS.

FROM TO VOLTAGE AUDIO MODULATING
FREQUENCY

4.3 v. =+75 kc Carrier Deviation
V-I06, pin 6 Ground 1.45v. == :±25 kcCarrier Deviation (TV) 400 cycles **

4.0 v. == +75 kc Carrier Deviation
V-106, pin 7 Ground 1.33v. :;= ±25 kc Carrier "Deviation (TV) 400 cycles **

C-l06 and R-116 3.5 v. == +75 kc Carrier DeviationV-102, pin 6 Ground 1.17v. =±25 kc Carrier Deviation (TV) 400 cycles **
V-101, pin 1

V-lOl, pin 5 3·.5 v. =+75 kc Carrier Deviation
1-101, Plug Ground 1.17v. =±25 kc Carrier Deviation (TV) 400 cycles
V-203, pin 1

V-203, pins 2 and 4 Ground 3.7 v. == 100% Modulation * 400 cycles

V-203, pin 5 Ground 22.5v. == 100% Modulation * 400 cycles

CONDITION: Transmitter modulated 100%, r-f'signal applied to monitor.
* For any position of -MODULATION PEAKS switch.

** Voltages will change with audio modulating frequency according to 75
microsecond pre-emphasis.
NOTE: An audio voltage of correct frequency and magnitude may be
introduced at any of the above points for test purposes.
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47.0 TABLE OF D-C TEST VOLTAGES - MODULATION METER VACUUM-TUBE VOLTMETER CIRCUITS.

FROM TO VOLTAGE MODULATION PEAKS MODULATION
Switch Setting Meter Reads

V-205, pin 4 Ground +30.0 v. pos 100%

V-205" pin 1 Ground +30.0 VO NEG 100%

R-234 Ground +508 vo Any Position 100%

These are test voltages to be applied by means of a battery to
check operation of vacuum .;.tube voltmeter circuito
Remove r-f signal from monitor before applying.
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