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CHAPTER 1
INTRODUCTION

Section I. GENERAL

1. Scope

This technical manunal contains information on operation, theory,
repair, and maintenance of Code Training Set AN/GSC-T1A. The
manual also contains information and procedure for repacking the
equipment for shipment or limited storage, and for demolishing the
equipment to prevent enemy use. An index is also included. The
common name of the subject equipment used throughout this manual
1s code training set.

2. Forms and Records

The forms listed below will be used for reporting unsatisfactory
conditions of Army equipment, and in performing preventive mainte-
nance.

a. DD Form 6, Report of Damaged or Improper Shipment, will be
filled out and forwarded as prescribed in SR 745-45-5 (Army), Navy
Shipping Guide, Article 1850~4 (Navy), and AFR 71-4 (Air Force).

b. DA Form 468, Unsatisfactory Equipment Report, will be filled
out and forwarded to the Office of the Chief Signal Officer, as pre-
scribed in SR 745-45-5.

¢. DD Form 535, Unsatisfactory Report, will be filled out and for-
warded as prescribed in SR 700-45-5 and TO 00-35D-54.

d. DA Form 11-238, Operator First Echelon Maintenance Check
List for Signal Corps Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in accordance with in-
structions on the back of the form (fig. 5).

¢. DA Form 11-239, Second and Third Echelon Maintenance Check
List for Signal Corps Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in accordance with in-
structions on the back of the form (fig. 6).

/- Use other forms and records as authorized.

Section ll. DESCRIPTION AND DATA

3. Application

Code Training Set AN/GSC-T1A (fig. 1) provides student opera-
tors with a device for practicing transmission and reception of Inter-
national Morse Code signals by audio or visual methods. Practice
groups may be placed as far as 40 feet from the equipment, provided
the surrounding noise levels do not exceed 60 decibels (db).
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Figure 1. Code Training Set AN/GSC-T14.
4. Technical Characteristics

Power requirements________________. 6, 12, 24, or 115 volts d. ¢. or 115 or 230

. L volts a. ¢. 60 c. p. s.
Medium of communication

Audible_______________________ - 2Vs-inch permanent magnet loudspeaker
for tone.
Visvwal.________________________. 1 watt neon gas lamp for visual signal.
Frequency of tone__________________. 600-1,000 cycles =20 percent.
Soundrange_____ . __________ _______ ApproXimately 40 feet, if local noige ig

. below the 60 db noise level.
Number and type of tubes

6AKS6 (oscillator)
6AKG (amplifier)
6X5 (rectifier)

. 3 amp for 6 volts d. c.
1% amp for 12 volts d. c.
34 amp for 24 volts d. c.
14 amp for 115 volts d. c.
Y amp for 115 volts a. c.
4 amp for 230 volts a. c.

115 volts d. c.
6, 12, and 24 volts d. c.
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5. Packaging Data
(fig- 2)

a. Domestic. When packaged for domestic shipment, one Code
Training Set AN/GSC-T1A, is placed in a corrugated carton con-
taining desicecant and corrugated fillers. This inner carton is sealed
with tape and placed within an outer corrugated carton. The outer
carton has a moistureproof barrier. This barrier is heat sealed and
the flaps of the carton are sealed with tape.

b. Exzport. When packaged for export shipment, the code train-
ing set, described above for domestic shipment, is placed in a wooden
packing case containing a waterproof case liner, which is heat sealed.
The case is then nailed shut and bound with metal straps (fig. 2).
The size, weight, and volume for domestic and export shipment are
shown in the table below.

| . . 1 L
) .+ Height | Width | Depth | Vol Weight of
No. of units]  “7,F) (in.) iy | ety | casediby
: | |
Domestic. ___________ ‘ 1 20 22 15 3.8 | 62
Export_ . __________. : 1 22 24 17| 5.1 ‘ 76
|

6. Table of Components

The following table lists the weights and dimensions of the com-
ponents of Code Training Set AN/GSC-T1A (fig. 3).

- Height Width Length Weight
e Component () () i) hi5s
1| Control unit___________________ 1344 18 11 52. 0
10 | Transmitting keys___________.___ 1% 3 6 1.9
10 | Transmitting key cords_ ____.___ ________|._______ 120 .5
1 | Power cord and auxiliary battery (- _______| ____.___ 96 1.8
cord,

7. Description

Code Training Set AN/GSC-T1A may be operated from a 6-, 12-,
24-, or 115-volt direct current (d. c.) supply, or from a 115- or 230-
volt alternating current (a. ¢.) supply. Components that may cause
interference with nearby communications equipment are shielded.
The code training set consists of a control unit, 10 transmitting keys,
and 10 key cords which are used to connect the first key to the unit
and to interconnect the other keys. During operation, hand keying
produces either an audio tone adjustable in pitch and volume or a

4 TAGO 1578B
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blinker flash visible to a practice group. The tone is delivered by a
loudspeaker and the blinker flash by a 1 watt neon gas lamp.

a. Control Panel (fig. 4). All operating controls are mounted on
the front panel. At the top center of the panel is a 2%4-inch perma-
nent magnet (PM) loudspeaker. A speaker resonance adjustment
screw is located in the center of the loudspeaker. The neon blinker
lamp is positioned directly below the loudspeaker. Two binding posts
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CODE TRAINING
SET AN/GSC-TIA
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PACKAGING
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EXPORT
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|

|

|

’ |
i AR
|

— OUTER
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PACKING CASE

TM4374-2

Figure 2. Code Training Set AN/GSC-T1A, packaging diagram.
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TRANSMITTING KEY - LOCKING PIN" .

POWER CORD. . CONTROL UNIT ' AuXiLLIARY . TMesm-s
Wl ‘\ CORD.

Figure 3. Code Training Sct AN /GSC~T14, components.

marked KEY are located on the right-hand side of the panel. Below
the-two KEY. binding posts is a HEADSET jack. The control unit
chassis (fig. 12) 1s mounted in a metal carrying case and consists of a
Hartley oscillator, an amplifier, a universal input type power supply,
and two d. c. vibrators. The carrying case cover serves as a storage
place for the transmitting keys, the power cords, and six spare fuses.

b. Transmitting Keys. ~'Ten transmitting keys (fig. 3) are provided
with the code training set. These keys, when connected to the KEY
terminals and operated, cause the oscillator to generate tone or to
produce a flash of the neon blinker lamp, depending on the position
of the FREQUENCY-BLINKER control.

c. Power Cord. The permanently-attached power cord is used to
connect the code training set to a regular power source such as a 115-
volt a. c. outlet. If a storage battery is to be used as a power source,
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the auxiliary cord is joined to the permanently-attached power cord,
and the battery clips are connected to the storage battery.

8. Running Spares

The following spare parts are supplied with each code training set.

Quantity Item name Rating Ref. symbol

1 | Bezel: Light indicator_ ________ . ____________________ E14
2 | Cable assembly: special purpose |- . ... ... ._____. W1
2 | Eleetron tube_______._______._ e V1, V2
1| Electrontube___.________ ____ el V3
1| Fuse oL .. Yg-amp, 250 v_________ F5
2 | Fuse_ . . ___ Vi-amp, 125 v_________ 1, F3
1 Fuse . _____________ Y-amp, 250 v_._____._ 2
1 Fuse . _________________ 1%-amp, 250 v_ __.____ F4
1| Fuse o _____._ i 3-amp, 250 v__________ F6
1| Lamp, glow__________________ L 1lw, 80 vo . I1
1 | Vibrator, nonsynchronous______ P15 v.doeooo o 1
1 | Vibrator, nonsynchronous. .. ___ 6v.d e _______ 2
8 TAGO 1578B

CHAPTER 2
INSTALLATION

9. Siting

Code Training Set AN/GSC-TIA performs satisfactorily indoors
and outdoors. When used indoors, place the code training set on a
fat level surface. Use a desk or table top, if available, so that blinker
flashes will be visible to all members of a practice group. Normal
room noises do not interfere with practice operation. The code train-
ng set may be used outdoors if the noise level does not exceed 60 db.
1f the blinker system is to be used outdoors, locate the code training
set and the members of the pructice training group in a shady area.

10. Uncrating, Unpacking, and Checking New Equipment

Code Training Set AN/GSC-TIA may be packaged for either
domestic or oversea shipment as described in paragraph 5. When
uncrating and unpacking the equipment, avoid thrusting tools into
the interior of the shipping container. Be careful not to damage
packaging materials and containers any more than is necessary ; these
items may be required for future repacking. Carefully store the
interior packing materials. When uncrating and unpacking, proceed
as follows:

a. Unpack the equipment where it will not be exposed to excessive
dust, dirt, or moisture.

b. Cut the metal straps with a suitable cutting tool.

¢. Remove the nails from the top of the wooden shipping container
(fig. 2) with a nail puller.

d. Carefully slit the moistureproof case liner.

e. Lift out the packaged equipment.

f. Carefully cut the tape which is used to seal the flaps of the carton
so that the carton will not be damaged.

¢. Cut the barriers and carefully remove the inner carton.

k. Open the inner carton and remove the cushioning material and
the desiccant.

. Return all interior packaging materials to the inner carton for
use in repacking the equipment.

. Check the equipment against the shipping list. Thoroughly
inspect the equipment for signs of possible damage during shipment.

11. Installation of Equipment

a. Place the code training set on any suitable flat surface. Un-
clamp the cover and swing it up until the cover holding latch is en-
gaged. This gives access to the oscillator unit and the 10 transmitting
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keys which are stored in the racks built into the cover. Remove only
as many of these keys as required.

b. Connect the cord of the first key to the KEY terminals on the
panel of the code training set. Connect the cord of the second key
to the terminals at the base of the first key, ete. In this manner, all
kevs to be used are connected in parallel, and may be separated from
each other by 10 feet of cord.

c. After the keys have been connected to the code training set,
ascertain the voltage of the available power source (par. 4).

d. When the voltage 1s known, use the prongs of the power cord
plug to rotate the voltage selector switch to the correct position.

¢. Connect the plug of the power cord to an a. ¢. or d. ¢. power
source or if a battery is used, connect the battery clamps to the
battery terminals; then insert the long power cord plug into the battery
cord connector, Disregard the polarity of d. c. power supplies.

12. Service Upon Receipt of Used or Reconditioned Equipment

a. Follow the instructions given in paragraphs 10 and 11 for un-
crating, unpacking, checking, and installing the equipment.

b. Operate the equipment according to the procedures outlined in
the equipment performance check list (par. 34¢) to make certain that
the unit is functioning correctly.

10 TAGO 1578B
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CHAPTER 3
OPERATION

Section . CONTROLS AND INSTRUMENTS

13. Controls and Their Uses

The table below lists the controls of Code Training Set AN/GSC-
T1A and their functions. The location of these controls is shown in
figure 4.

Control ‘ Function

\
|

Voltage selector switeh SI________ ! To select circuits to vibrator 1, vibrator 2,
or primary of power transformer T3, in
accordance with the voltage and type of
power source.

In the ON position, to connect power source
to circuit selected by switeh S1.

FREQENCY-BLINKER con- To select loudspeaker or blinker cireuit,
trol. whichever is dexired. In the cxtreme

counterclockwize or BLINKER position,

the signals are transmitted by the blinker

lamp; in the FREQUENCY position, the

signals are transmitted by the loudspeaker.

The frequency of the tone is increased as

the FREQUENCY-BLINKER control is

turned clockwise,

VOLUME control R3__ .. _______ To control the intensity of the tone emitted

by the loudspeaker.

Speaker resonance adjustment | To adjust the mechanical resonance of the
screw. loudspeaker diaphragm.

POWER ON-OFF switch 82_____|

14. Panel Connections and Their Uses

The table below lists the front panel connections of Code Training
Set AN/GSC-T1A and their functions. The KEY terminals and the
HEADSET jack are shown in figure 4.

Connection ‘ Function
KEY terminals H4____________.. To connect the transmitting key to the
i oscillator circuit.
HEADSET jack J1_ .. . ______.__ i To receive headset plug for headset operation.
Power cord W1 and auxiliary | To connect the code training set to"a source
battery cord (fig. 3). of power.

TAGO 1575B 1



Section [l. OPERATION UNDER USUAL CONDITIONS

15. Starting Procedure
a. Set the POWER ON-OFF switch to the ON position. Allow

approximately 5 minutes warm-up time for frequency stabilization
before making adjustments.
b. To adjust the tone, proceed as follows :
(1) Turn the speaker resonance adjustment serew out until tie
stop 1s reached.
With one of the transmitting keys in the closed or contact
position, turn the FREQUENCY-BLINKER control until
a suitable tone is heard.
Turn the VOLUME control to adjust the intensity of the
signals to local operating conditions.
To increase the intensity of the audible signals, turn the
speaker resonance adjustment screw on the loudspeaker (fig.
4) until the end of the serew begins to press the resonator
button. The point of resonance is critical; adjust the screw
carefully to produce resonance.
c. To operate the blinker, proceed as follows :
(1) Turn the FREQUENCY-BLINKER control to its extrenie
counterclockwise (BLINKER) position,
(2) Advance the VOLUME control to the extreme clockwise
position,
d. If headset operation is desired insert plug in HEADSET jack J1.
¢. The code training set now is ready for use. Keying will produce
audio (sound) or visual (light) signals, whichever has been selected
by the operator,

(2)

(3)
(4)

16. Stopping Procedures

a. Set the POWER ON-OFF switch to the OFF position,

Caution: Do notrotate the voltage selector switch with the POWER
ON-OFF switch in the ON position. Damage to the equipment may
result.

b. Disconnect the power cord from the power source.

¢. Use the plug at the end of the power cord to rotate the voltage
selector switch to the OFF position. A ny other position of the voltage
selector switch will not allow the locking pin in the cover to engage
the hole in the voltage selector switch and will prevent the lid from
closing properly (fig. 3).

Section lil. OPERATION UNDER UNUSUAL CONDITIONS

17. General
When operating the code training set in regions where extreme
cold, heat, humidity, moisture, and sand conditions prevail, take spe-
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cial precautions to keep the equipment in good operating condition.
Paragraphs 18, 19. and 20 contain instructions for minimizine the
effects of these extrenie conditions.

18. Operation in Arctic Climates

The code training set is designed for indoor or outdoor use, however,
outdoor operation in arctic areas requires special attention. Malke
sure that the code training set is protected from snow and ice. If
possible, keep the code training set off the ground. Try at all times
to operate the code training set from a shelter.

19. Operation in Desert Climates

The difficulty enconuntered when operating the code training set in
desert climates results from the large amount of sand and dust present
mtheair.  When using the code training set outdoors, protect it from
sand and dust by operating front a sheltered area. Always wipe sur-
faces with a dry cloth after operation.

20. Operation in Tropical Climates

Because of high humidity, operation in tropical areas requires spe-
cial considerations. Be sure that the code training set is protected
from rainfall.  All electrical connections must be kept dry.  Always
wipe esposed surfaces with a dry cloth after the code training set has
been used. Be sure that it is kept off the ground.

TAGO 1578B 13



CHAPTER 4
ORGANIZATIONAL MAINTENANCE

Section I. ORGANIZATIONAL TOOLS AND MATERIALS
21. General

Before starting preventive maintenance procedures, make available
all required tools and materials. Select a location free from ex-
cessive dust, dirt, and sand. Refer to DA Form 11-238 (fig. 5) or
DA Form 11-239 (fig. 6).

22. Tools and Materials

Special tool or test zets are not supplied with Code Training Set
AN/GSC-TI1A. Tools and materials required for organizational
maintenance are contained in Tool Equipment TE-41, which may be
procured through regular supply chanuels.

Note. Do not use gasoline as a cleaning agent for any purpose.
Section Il. PREVENTIVE MAINTENANCE SERVICES

23. Definition of Preventive Maintenance

Preventive maintenance means making systematic checks and adjust-
ments at regular intervals to keep the equipment operating at top effi-
clency. It differs from troubleshooting and repair in that the
purpose of preventive maintenance is to prevent breakdowns and,
therefore, the need for repair. The purpose of trouble shooting and
repair is to locate and correct existing defects. Failure or inefficient
operation of one piece of the equipment may cause the failure of an
entive communication system. It is vitally important, therefore, that
the equipment be maintained properly.

24. General Preventive Maintenance Techniques

a. Use No. 0000 sandpaper to remove corrosion,
b. Use a clean, dry, lint-free cloth or dry brush for cleaning.

(1) Xf necessary, except for electrical contacts, moisten or brush
with solvent, dry cleaning (SD) (Sig C stock No. 6G236.1),
and then wipe the parts dry with a cloth.

(2) Clean electrical contacts with an orange stick dipped in car-
bon tetrachloride. Wipe away surplus cleaning fluid with a
dry cloth.

Caution: Repeated contact of carbon tetrachloride with
the skin or prolonged breathing of the fumes is dangerous.
Provide adequate ventilation.

14 TAGO 1578B
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QPERATOR FIRST £CHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS LQUIBMENT
RADID COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: Ser othrr
T

CODE_TRAINING SET AN/GSG-TIA
LECEND FOR MARKING TONDITIONS: ¥ Satisfactoryi X Afjusimeat, repaic o7 replacemest requirsd;  (F)  Defect carrected.
NilBi frrike out itens outapplicabie

DALY

. carrying cases, wire and cahle,

PAR.26 C{1AND 2)

PAR. O

PAR. 26 013 ,4 ANS_ST

26 D15}

PR 26d]

rar26j | |

INSPECT CASES, WOunT IRGS, ATINNAS, TOWERS,

; PLATER, DIAL WD WETER
WETSL SURFACES, FOR PuST, CGRROSICN, AND

5 OF JAUAGEG GiAMD AMD CASES.

PAR, 2 AN 30

PAR,26
ComEELT L PAR.26 k

DA . «f"11-238 REPLACES DA FoRM 413, 1 OEC 59, waicw 13 03S0LETE.

TM 437A-238

Figure 5. DA Form 11-238.

¢. If available, dry compressed air may be used at a line pressure
not exceeding 60 pounds per square inch to remove dust. Be careful,
however, or mechanical damage from the air blast may result.

d. For further information on preventive maintenance techniques,
refer to TB SIG 125.

25. Use of Preventive Maintenance Forms
(figs. 5 and 6)
a. The decision as to which items on DA Forms 11-238 and 11-239
apply to this equipment is to be made in the case of first echelon

TAGO 1378B 15



(operator) muaintenance by the communications officer/chief, or by
his designated representative: in the case of second and third echelon
e (organizational) maintenance, by the individual making the inspec-
Y
N

SECOND AND THIRD ECHELON MAIKTEKANCE CHECK LIST FOR 5IGNAL CORPS £QU IPMERT
RADIQ COMMUSICATION, DIRECTION FINDIKG, CARRIZR, RADAR

INSTRUCTIONS: See othrr side
EQUIPHENT NOMENTLATURE EQUITMERT SERIAL KOy

CODE _TRAINING SET AN/GSC~-TiA

LEGEKD POR MARLING CONDITIONS: v Satisfactory; I  Adjustmest, reraic or rep

tion. Instructions for the use of each form appear on the reverse side
of the form.

emeat required; (L) Defect corrected.

Strike o2t iterms mat azpiicable . . . . - . . .
" - - B b. Circled items in figures 5 and 6 are partially or totally applicable
O R —— oy — to Code Training Set AN/GSC-T1A. Paragraph references in the
son. epaes parte,Guctoicdd e B ITEM block refer to paragraphs in the text which contain additional
[© 2 a1 : 1 Pt
AT 34 D HSTALAT08 S3TTESE P R oI, 561 1 s 7 LSt s, @, wisaccan maintenance information,
PAR. 9
5 N . . .
S i e T TS | ET] wever rusco cameirens vn s, s, s onenen 26. Performing Preventive Maintenance
ConPoNEnT| it 26,003 45N05D Tion PAR. 26D (5) ¢
T srecr seari o e et ey | |2 o e oo The following preventive maintenance operations should be per-
R Par.25 b5) _| formed at the intervals indicated, unless these intervals are reduced
3 2 .
% e comm o e oo, g rssie e e o, i, e ' or increased by the local commander.
AR. 26 3 .
3 Caution: Screws, bolts, and nuts should not be tightened care-
j‘”"”” e o oz i, v i, lessly. TFittings tightened beyond the pressure for which they are
Y B o designed may become damaged or broken.
eoaxiaL TRAREHIS 10 fusrEor TrsLs o Lac Flxe 55 AKC RESISTCRS =
eanzec | | | a. Ewterior of the Unit. Inspect for dirt, dust, grease, corrosion,
D’ psrr - e, damaged or loose controls, and loose or missing screws.
4 pan, 260 (1) Tighten all loose screws and replace any that are missing.
INSPECT CORD, CA%.€, '%IMW-\L BLCCKS FOR L0SSE CONNETTIONS, CRACKS

Tighten set serews on control knobs.

BRIAKS, FRATING, CE
PAR. 26 b

r (2) Remove dirt with a dry, clean cloth. TUse a cloth slightly
moistened with solvent (SD) to remove grease, oil, or corro-
B R A p——— o T e o e ‘ /ﬁ'\ PN sion which cannot be removed with a dry cloth.  Remove rust
| w4
|

CrESK SETTINGS OF

B and corrosion (which cannot be removed with solvent (SDy)
N with No. 0000 sandpaper and remove residue with a dry eloth.
b. Back of Panel and Chassis.  Remove the front panel and chassis

assembly from the carrying case by removing the screws and washers

ANPLIZTNES, CYusmtoR
K8, &6D FINTIG OF £

IXEPEST STCRISE £ATTES|€5 £20 DIRT, I FS2 TRANSFORMERS {
foiFie cas

ELICTROLYTE LEVEL AND SFEC

PAR. 26 dlIAND 2}

| e am v N FATS, 140 ki 425 ers, ponn aress, o from the front panel and from the bottom of the carrying case. In-

T ST e en s spect the back of the panel for dust, dirt, fungus growth, corrosion,
| e s e s s s U loose or missing screws, loose connections at the terminals, broken
o ; leads, and defective insulation.

INSPECT SAELTERS AKD CSVERS FIR ADEQ.ACY OF WIATRLAZIICF ING. INSPECT CATAODE RAY TUSES FOR BUSNT SIACEN SPCTS,

oam 2 s 3 - (1) Tighten loose mounting serews and nuts. Repair defective
y . K insulation on wires. Wipe the interior of the carrying case
CHECK ANTERNA GUY WIRES FOR LOCSEAESS ANC FROFER TEXSION. INSPECT GATTEREES FCR SrCRTS AND GCAD CELLS. . . N B R
with a dry cloth, and remove dirt adhering to the case with
a cloth dampened with solvent (SD).

[

PICT EGR LEAKING WATERFROCF GASKETS, WORN 0% LOOSE PARTS.
CHESK TESM 1AL BOX COVERS FS7 CRACKS, LEAXS, SAMAGED - FRIROCF GxsweTs: wers o Lgo%k B
GASKETS, DIRT AND GREASE.

R A g T Ty Eindex : (2) Remove dirt and dust from the apparatus and wiring with a
soft bristle brush, or as described in ¢ below. Wipe exposed
parts with a clean dry cloth.

. 4 (3) If fungus growth is present, be sure that the equipment 1s

DA ... %11-230 RLPUICES 01 Taw 13, 3 26E 79, mrien 15 SeoLTE e thoroughly dry before brushing it off. Remove heavy fun-
gus growth with an orange stick and wipe the apparatus with

TM 4374239 a clean cloth moistened with solvent (SD).

Figure 6. DA Forne [1-239,

(4) Loosen corrosion (that cannot be removed with solvent
(SD)) with No. 0000 sandpaper.

TAGO 1578B  810480°—354 3 17
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(

5} Inspect the following:
(a) Capacitors for lenkage, bulging, and overheating,
() Resistors for blistering and discoloration.
(¢) Vibrators for overheating or improper seating.
(d) Tubes for loose envelopes or improper seating.

c. Power Cable. 1Inspect power cable for cuts, cracks, and frayed
insulation. Inspect contacts at both ends for dirt, corresion or loose
connections.

(1) Repair frayed insulation with friction tape.

(2) Clean dirty or corroded contacts with No. 0000 sandpaper or
crocus cloth.

(3) Tighten all Joose connections.

d. Switches, Controls, and Jucks. Inspect the mechanical action
of the POWER ON-OFF and voltage selector switches, FRE-
QUENCY-BLINKER, VOLUME, and speaker resonator controls
by operating them several times.

(1) Besure that the contacts close when the switches are operated.

(2) Be sure that the shaft does not stick or that the shaft is not
loose on both switches and controls.

(3) Insert the headset plug in the HEADSET jack and test for
tightness. Inspect plug for bent or broken tip. Clean plug
with crocus cloth if necessary.

(4) Inspect and clean the KEY terminals.

(8) Tighten all loose assembly screws.

e. Transmitting Keys. Inspect transmitting keys for cut or broken
cords, broken parts or assembly plate, loose or missing nuts or bolts,
and corroded parts.

(1) Repair cut or broken insulation with friction tape.

(2) Report all broken or missing parts for replacement or repair.

(3) Clean all corroded parts with solvent (SD).

f. Spare Parts Container. TInspect the container for missing or
broken parts, refer to paragraph 8, and order replacement when nec-
essary.

g. Spare Fuses. TInspect and fest all spare fuses. Refer to the
table in paragraph 8 for rating. Inspect spare fuse holders for loose,
broken, or corroded parts.

(1) Order replacement for all broken or missing fuses.

(2) Clean corroded fuses with solvent (SD) or crocus cloth.

(3) Clean, repair, or replace dirty, broken, or defective fuse
holders.

h. Working Fuses. Turn POWER ON-OFF switch S2 to the OFF
position, unscrew the two bolts at the bottom of the fuse compartment
door, and lift open the door as shown in figure 4. Inspect the inside
of the fuse compartment for dirt, corrosion, and fungus growth.

18 TAGO 1578B

Remove the fuse cap and inspect the fuses for correct rating, broken

¢lass, and corrosion.

(1) Clean the inside of the compartment with solvent (SD).
Use an orange stick or a brush to clean inaccessible places.
(2) Replace defective fuses and order replacements.

i. Batteries. If storage or dry batteries are used, inspect the termi-
nals and all connections for looseness, dirt, and corrosion. Inspect all
cabling and wires for cuts, worn insulation, and other defects that
may cause Improper operation of the equipment.

(1) Wipe the terminals of the storage battery with a cloth mois-
tened with solvent (SD).

(2) Use No. 0000 sandpaper to obtain a bright finish on the lead
terminals and connectors.

(3) Check the level of the battery electrolyte.

" necessary.

(4) Clean the terminals of the dry battery and wire connections
with No. 0000 sandpaper or crocus cloth.

(5) Repair defective insulation with friction tape.

(6) Order battery replacement at first sign of battery deteriora-
tion.

(7) After completion of any of the above items, the code training
set should be thoroughly tested for normal operation.

(8) Any deficiencies noted, but not corrected, during the inspec-
tion, should be indicated in the space provided at the bottom
of the form, item 19 on DA Form 11-238, and item 38 on DA
Form 11-239.

Add water 1if

27. lubrication

No lubrication is necessary for Code Training Set AN/GSC-T1A.
The only moving parts are the FREQUENCY-BLINKER control
and the VOLUME control shafts, which do not require Iubrication.

28. Weatherproofing

Signal Corps equipiment, when operated under severe climatic condi-
tions such as prevail in tropical, arctic, and desert regions, requires
special treatment and maintenance. Fungus growth, insects, dust, cor-
rosion, salt spray, excessive moisture, and extreme temperatures ave
harmful to most materials.

29. Maintenance

a. Tropical: A special moistureproofing and fungiproofing treat-
ment has been devised which, when properly applied, provides a rea-
sonable degree of protection. This treatment is explained in TB SIG
13 and TB SIG 72.

b. Winter. Special precautions necessary to prevent poor perform-
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ance or total operational failure of equipment in extremely low tem-
peratures are explained in TB SIG 66 and TB SIG 219.

c. Desert. Special precautions necessary to prevent equipment fail-
ures 1n areas subject to extremely high temperatures, low humidity,
and excessive sand or dust are explained in TB SIG 75.

30. Rustproofing and Painting

When painted finishes have been badly marred or damaged, prevent
rust and corvosion by touching up bared surfaces as follows:

a. Use No. 0000 sandpaper to clean the surface. Obtain a bright,
smooth finish. 7

Caution: Do not use steel wool to remove rust.  Small particles of
metal may fall into the equipment and cause shorting or grounding of
clreuits. i

b. Remove rust by cleaning corroded metal with solvent (SD). In
severe cases 1t may be necessary to use solvent (SD) to soften rust, and
sandpaper to complete the preparation for painting.

¢. For a touch-up job, use a small brush to apply paint to the bared
surfaces. Use authorized paint consistent with existing specifica-
Pions. Apply one coat of clear lacquer to parts having a bright metal
inish. )

Section 1ll. TROUBLESHOOTING AT ORGANIZATIONAL
LEVELS
31. General

The troubleshooting and repair work that can be performed at the
organizational level is limited in scope by the tools, test equipment,
and replaceable parts issued. Information in this section will help the
operator determine some causes of faulty operation and to make minor
repairs.

32. Inspection

If tl‘le c?de .trmnn.lg set fails to operate properly, inspect the equip-
ment for the [ollowing:

a. Power cord for improper connections.

b. Transmitting keys and key cords for wear, breaks, and poor con-
nections.

¢. Jack and plug for improper connections.

T3 a Q O g 3

d. Wiring for loose or poorly soldered connections, frayed or burned
insulation, stretched leads, and breaks.

e. Switches and controls for broken knobs and improper settings.

7. Defective tubes.

g. Burned-out or corroded fuses.

h. Broken bezel.

7. Broken connectors,

2¢ TAGO 1578B

33. Tools and Test Equipment Required for Organizational
Maintenance
The equipment required for testing Code Training Set AN/GSC-
T1A consists of Multimeter TS-207,T, Sienal Corps stock No.
3F4325-297 and Tool Equipment TE-73. If this equipment is not
available, other equipment having equal accuracy and corresponding
characteristics may be used.

34. Troubleshooting at Organizational Maintenance Level

a. Using Equipment Performance C'heck List.  'This check list (¢ be-
low) lists the item to be checked, the normal indications, and the cor-
rective measures that can be taken by the operator. To use this list,
follow the items in numerical sequence.

(1) Adction or condition.  For some items, the information given
in the action or condition column consists of various switch
and control settings with which the code training set is to
be checked. For some items, it represents an action that
must be taken to check the normal indication given In the
normal indications column.

(2) Normal indications. The normal indicationg listed include
the visible and audible signals that the operator should per-
ceive when he checks the items. 1f the indications are not
correct, the operator should apply the recommended corrective
measure.

(3) Corrective measires. The corrective measures listed are
those that the operator can make. If the indications obtained
are insuflicient to localize the trouble, the corrective measures
column indicates that troubleshooting is necessary, and the
equipment must be turned in for repairs. However, if the
situation requires that service be maintained and if the
code training set 1s not completely inoperative, the operator
must keep the set in operation as long as possible.

b, Troubleshooting Chart. 'This chart (d below) indicates the cor-
rective measures which may be applied at the organizational mainte-
nance level. Use Multimeter TS-297/U to muake continuity tests as
indicated in the chart. If corrective measures do not yield the results
required for operation, troubleshooting at the field maintenance level
is required.

Note. Substitute a pluck-out part, such as a vacuum tube or a vibrator, with
one known to be in good condition. If the part which was substituted for the
original part restores normal operation, the original part is defective.
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I Maintenance Level).
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d. Troubleshooting Clart (O

Correction

Check fuses, onc at a time, by substituting a spare

fuse of the correet rating.
Check tubes, one at a time,

g a spare

by substitutin

tube of the correct type.
Check vibrators, one at a time, by substituting a

ctions by shorting ter-

sparc vibrator of the correct type.

Checek key and cord conne

shorted  ter-

1f

front panel.
make a continuity test of

at the
minals produce a signal,

keys and cords.

minals

tive, make a con-

k between terminals at the panel.

An open cireuit indicates a nccessity for field

maintenance repair.
Make a continuity test of the power input line.

Replace defective key or ecord.

If keys and cords are not defe

tinuity chec

Replace defective parts.
Make a continuily test of switch circuits (figs.

10

Replace defective switeh.

Test tube sockets for continuity.

and 14).

Cheek lamp by substituting spare lamp.

Refer to chapter 6.

Troubleshootling at the fiecld maintenance level is
required,

Replace defective vibrator.

Probable cause

Symptom

Defective tube. o ___________

Defective vibrator (d. e, operation)______

Defective key cord or transmitting key___

Defective power cord, plug, connector,

Defective voltage selector switeh S1 or

R switeh 52,

Defective tube sockets__

Defective blinker lamp I 1

using d. c.
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CHAPTER 5
THEORY

Section I. THEORY OF CODE TRAINING SET AN/GSC-TIA

35. General

Code Training Set AN/GSC-T1A produces sound or blinker flashes
for use by a student group practicing transmission and reception of
code signals. Any of six external power sources may be used to
operate the equipment; 6, 12, 24, or 115 volts d. ¢. or 115 or 230
volts a. c.

36. Block Diagram
(tig. 7)

a. Audio-frequency oscillations are produced by tube V1 when
the KEY terminals (H4) on the front panel are shorted by keying
operations. The output of tube V1 is fed to the control grid of ampli-
fier tube V2. The amplitude of this signal voltage is controlled by
VOLUME control potentiometer R3. After amplification, the signal
is ted to output transformer T2. Loudspeaker LS1, and HEADSET
jack J1 are connected to the output transformer T2. Blinker lamp I 1
1 connected to the plate of V2 through resistor R1 and capacitor (2.

b. Power from any one of the six primary sources noted in para-
graph 39 is applied through the noise suppressor (3, fig. 7) to voltage
selector switch 81 when POWER switch S2 is operated to the ON
position. The 6-, 12-, or 24-volt d. ¢. sources are applied to vibrator 2
through the voltage selector switch S1. The 115-volt d. ¢. source is
applied to vibrator I through the voltage selector switch. A. c. volt-
ages of 115 volts and 230 volts are applied directly to the primary
winding of transformer T3 from the selector switch. Vibrator 2
supplies 6, 12, and 24 volts pulsating d. . to the primary of T3. Vi-

11~

prator 1 supplies 115 volts pulsating d. e. to the primary of 3. Power
transformer T3 provides high-voltage a. ¢. power to duo-diode rectifier
tube V3 for full-wave rectification. This tube supplies the high-
voltage d. c. for the plate and screen circuits of the amplifier and for
the plate circuit of the oscillator.

TAGO 1578B 310480°—54——4q 25
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6-,12-,24-V DC

Code Training Set AN /GSC-T14, block diagram.

Figure 7.

Section 1. CIRCUIT ANALYSIS

37. Oscillator Section
(fig. 8)

a. Audio-frequency oscillations are produced when the cathode
circuit of oscillator tube V1 is completed to ground when KEY ter-
minals H4 on the front panel are shorted by keying operations.  Feed-
back from plate to grid is made through the secondary winding of
transformer T1. The inductance and distributed capacitance of the
secondary winding, together with capacitor C3, determine the fre-
quency of the oscillations produced by the circuit.

ciB CiA
Ti A UF JAUF
] j](; % TO
2 ._T_ c3 R3
4 3 T .orur OSCILLATOR
= GANGED
WITH
 —BLINKER
| SWITCH
i [FREQUENCY)
R8
| MEG
R9 R7 C4A
30K 47K JUF
B+
FROM
RE
EIILTER §z7x

T™M 437A-6

Figure 8. Oscillator circuit, simplified schematic diagram.

b. The frequency of oscillation of tnhe V1 is changed by varying the
current flow through the primary winding of transformer T1. The
amount of current flowing to this winding is determined by resistor
R9 and the setting of FREQUENCY control potentiometer RS, which
Is controlled by the FREQUENCY-BLINKER control on the front
panel. A change in current varies the inductance of the secondary
winding and the frequency of oscillation of tube V1. This method
of frequency control permits frequency variation without volume
change.

¢. When the oscillator section is keyed, the cathode return cireuit
to ground is completed. The keying circuit is shunted by capacitor
C4B which prevents key clicks. Capacitor C4A places the center tap
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of transformer T1 at signal ground potentiul. Blocking capacitor
C1B provides a plate-to-grid feedback path and also prevents plate
voltage from being applied to the control grid of tube V1. Resistor
R6 acts as a bleeder and voltage regulator. Resistor R7 and capacitor
C4A decouple the plate of the oscillator from the B supply. Grid
bias is developed by cathode resistor R4 and grid-leak resistor R2.
The output of the oscillator tank circuit i1s fed through coupling
capacitor C1A to the control grid of tube V2.

38. Amplifier and Output Sections
(fig. 9)

a. Tube V2 amplifies the oscillations developed in the oscillator
section. The VOLUME control on the front panel is used to operate
potentiometer R3 which controls the amplitude of the signal applied
to the control grid of amplifier tube V2, and therefore, the tube output.
The bias for amplifier tube V2 is developed across 510-ohm resistor R5.
Capacitor C5 acts as a cathode audio bypass and is a low-impedance
path to ground for the range of frequencies developed by the oscillator.

RI 1 BLINKER
47K /\ GANGED
] © L O—————_ WITH
\‘/ FREQUENCY
j’ CCB)NTROL,
R
c2 L SPEAKER LSI
FROM
CIA _[——0 [:] \JJ

R3
500K
VOLUME
[VOLUME] T2 3
B+ = 2 4 [HEADSET]
FROM 5
FILTER —P»
Li L_D
RO 4 J
cs L Rs 47K 30K
24F T 510 c6
330 FREQUENCY
NOTE 2R76K R8 »- 10 T
UNLESS OTHERWISE L % (MEG
SHOWN : =
RESISTORS ARE
IN OHMS
CAPACITORS ARE = ~
IN UUF T0 Tt T™ 437A°7

Figure 5. Awmplifier circuit, simplified schematic diagram.

Output transformer T2 secondary matches the impedance of loud-
speaker LS1, or of the headset connected to jack J1.

b. The output of amplifier tube V2 is applied to blinker lamp I 1
through capacitor C2 and resistor R1 when the FREQUENCY-
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BLINKER control R8 on the front panel is set at its extreme counter-
clockwise position.  With FREQUENCY-BLINKER control R3 in
its extreme ¢/ockwise position the blinker lamp 1 1 is short circuited
and speaker L3I voice coil 1s connected to ground and completes the
speaker circuit. This action extinguishes the blinker lamp and pro-
vides for sound operation. The HEADSET jack is always in the
circuit. High-frequency parasitic oscillations are bypassed to ground
through capacitor C6.

39. Power Input Section
(fig. 10)
Electrical noise suppressor (3) is a low-pass filter which blocks
high-frequency interference from the power input. Capacitor C10
acts as an additional power line filter. Power to the unit is turned on

and off with POWER switch S2.

40. Vibrator Section
(fig. 10)

Vibrators 1 and 2 supply pulsating direct current to the primary of
power transformer T3 when a d. ¢. power source is used to operate
the equipment. Vibrator 1 operates from a 115-volt d. ¢. source, and
vibrator 2 operates from power sources of 6, 12, and 24 volts d. c.
Current from point 5 of vibrator 1 is fed through resistor R14 to a
gpecial 115-volt winding on the primary of power transformer T3.
This cirveuit is used because the pulsating 115-volt d. c. does not have
the peak voltage of the 115-volt, 60-cycle power which is fed to the
other 115-volt winding. Resistors R10 and R13 for vibrator 1, and
capacitor C7 for vibrator 2 aid the suppression of arcing at the vi-
brator contacts.

41. Rectifier Section
(fig. 11)
@. Tube V3 is a duo-diode used in a full-wave rectifier circuit.
Choke L1 and capacitors C9A and (9B constitute a pi-type filter,

RECTIFIER D-C
V3 VOLTAGE
6X5 TO
OSCILLATOR
AND
AMPLIFIER
PLATES

- COMM , T3

FROM
VIBRATORS

OR
SELECTOR
SWITCH

‘ A
T SUF SUF T
12 }6.3V AC

e T™ 437A-9
Figure 11, Rectifier circuit, simplificd schemuatic diagram.

~
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Capacitor C8, (buffer capacitor), connected across the plates of the
rectifier tube, prevents transformer damage from the high-frequency
voltages developed by the vibrators. Tube V3 rectities the high-
voltage a. c¢. supplied by power transformer T3, and provides d. c.
plate voltage for oscillator tube V1 and amplifier tube V2. Filaent
voltage for the three tubes is provided by a separate winding on
transtormer T3.

0. The primary of power transfornier T3 1s multitapped to provide
the proper turn ratio required so that the same secondary voltage
may be available from any of the six input voltages,
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43. Removal of Pluck-out Parts
(fig. 12)

Vacuum tubes, vibrators, fuses, and the signal lamp may be removed
without breaking soldered connections. These parts are called pluck-
out parts because they do not require complicated disconnection pro-
cedures. The front panel and chassis assembly, however, must be
removed from the carrying case before these parts can be reached.

a. Vacuumn Tubes. To remove a vacuum tube, grasp the tube near
the base and pull up. Do not rock the tube in its socket if it canuot
be removed readily with a straight upward pull.  Rocking a tube
tends to spread the socket contacts. Move the tube gently from side
to side and then try to lift out. Identify each tube as soon as it is
removed so that it can be replaced in its proper socket.

b. Vibrators. Follow the procedures given for vacuum tubes in
« above,

¢. Fuses. Grasp the fuse with the thumb and index finger and
pull from fuse clip.

d. Signal Lamp. The signallamp hasa bayonet-type socket. Push
the lamp into the socket and turn counterclockwise; then remove the
lamp.

VIBRATOR 2

L PNOISE ~ ‘
SUPPRESSOR. - €10 Ti Ve

VIBRATOR | L
¢ ™™ 8378410

Figure 12. Top internal view of control unit.
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44. Inspecting, Cleaning, and Testing Removed Parts

a. Inspecting.  Be suve that the labels on the tubes correspond to
the tube-socket numbers (fig. 12). Tunspect tubes for cracked bases
and loose or cracked envelopes.  Check vibrators and tubes for broken
prongs. Inspect the signal lamp for burned base or broken filamont.
Check fuses for charring.

b. Cleaning. Clean vacuum tubes and vibrators with a clean cloth
moistened with solvent (SD). If necessary, clean the prongs of tubes
and vibrators with erocus cloth.

¢. Testing.

(1) Vacuwwm tubes. Use Electron Tube Test Set TV-2/U to test
vacuun tubes for improper emission, leakage, and short ¢ir-
cuits. If a tube tester is not available, check doubtful tubes
In a code training set known to be in @ood operating condition.

(2) Signal lamp and fuses. Check the lamp and fuses by sub-
stituting spares or by continuity checking with an ohmmeter.

45. Inspecting and Cleaning Front Panel and Chassis Assembly

a. Inspecting. Make a visual inspection of the code training set
to determine the general condition of the equipment when it is turned
in for repair.

(1) Inspect for burned insulation and resistors. Examine for
wax and oil leakage and any discoloration of apparatus and
wiring.  Inspect the wiring for broken leads, brittle insula-
tion, and corrosion.

(2) Inspect for broken connections at tube sockets, vibrator
sockets, and other apparatus. Be sure soldered connections
are not defective. There should be no bare wires touching
the chassis or other wires.

(3) Be certain all tube and vibrator sockets are tight.

(4) Test the operation of switches and controls. Control and
switch shafts should not bind. The contacts of voltage selec-
tor switch S1 and POWER OFF-ON switeh 52 should close
with a slight follow when the switches are operated. Inspect
for dirt, corrosion, and other forelgn matter which might
affect operation adversely. Check for bent or broken switch
springs.

) Inspect the power plug for bent or broken prongs,

(6) Inspect for lose or missing screws in transformer and sup-
pressor mounts and tube and vibrator sockets.

(7) If there is no indication of damage or fault, connect the
equipment for operation, and follow the procedures given
in the equipment performance check list (par. 84¢) to be sure
the unit is operating properly.
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b. Cleaning.

(1) Clean the exterior of the set with a clean, dry cloth.

(2) Remove dirt from the exterior of the equipment with a cloth
moistened with clear water. Allow the equipment to dry
before attempting further cleaning.

(3) Remove the front panel and chassis from the carrying case
as described in paragraph 260, Use an orange stick to dis-
lodge caked dirt. Remove dirt, dust, sand, Inmps of solder,
and wire cuttings from the interior of the equipment with a
soft bristle brush. If available, dvy compressed air may be
used at a line pressure not exceeding 60 pounds per square
inch to remove dirt, dust, and sand. Be careful, however,
or mechanical damage from air blast may result.

(4) Remove oil and grease with a cloth moistened with solvent
(SD). Wipe dry with a clean, dry cloth.

(5) Remove rust, corrosion, fungus growth, and similar foreign
matter on the structural framework of the case in accord-
ance with instructions in paragraphs 29 and 30.

(6) Clean the contacts of voltage selector switch S1 as follows:

(a) Flush the contacts with carbon tetrachloride applied with
a clean toothpick or orange stick. Dip the flat end of the
toothpick into the fluid to a depth of about one-half of an
inch and deposit the liquid on the contacts without rubbing.
Hold the contacts slightly apart during this procedure.

(0) Dip the flat end of another toothpick into the carbon
tetrachloride and deposit the liquid on the contact, also
without rubbing, to flush away the dirt loosened by the
first application. Be careful to keep the cleaning fluid
away from the insulators.

(¢) When the contacts are thoroughly dry, burnish them so
that no foreign matter remains on the contacts. Burnish
contacts with a steel blade of the contact burnisher. Clean
the contact burnisher before using by wiping the blade
with a clean, dry cloth. During the burnishing process,
wipe the blade frequently with a cloth moistened with
carbon tetrachloride. Rub the burnisher against each con-
tact two or three times. Do not use abrasives other than
the burnisher blade.

TROUBLESHOOTING AT FIELD MAINTENANCE
LEVEL

Section .

46. Troubleshooting Procedures

The first step in servicing defective equipment is to sectionalize
the fault. This is done by tracing the fault to one of the major cir-
cuits. The second step is to localize the fault. Localization requires
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the repairman to trace through a major circuit to a defective part.
Careful observation of performance can aid In sectionalizing and
localizing a particular fault. For example, failure of the unit to
produce audio signals after successful operation with the blinker
lamp would indicate a fault at the audio output civeuit. This would
sectionalize the trouble. Examination of the cireuit would localize the
fault to a particular element such as the FREQUENCY-BLINKER
control RS, faulty output transtormer T2, or faulty loudspeaker LS1.

47. Troubleshooting Data

A knowledge of how the equipment functions is necessary for the
techniques of effective troubleshooting. Detailed operation theory
of Code Training Set AN/GSC-TIA is covered in chapter 5. The
troubleshooting chart (par. 50) provides step-by-step procedures that
may be used as a reference. Refer also to the diagrams and charts
listed below.

a. Complete schematic diagram (fig. 17),

b. Block diagram (fig. 7).

e. Simplified schematic diagrams (figs. 8, 9, 10, and 11),

d. Voltage and resistance diagram (fig. 13).

e. Equipment performance check list (par. 34¢).

48. General Precautions

a. Only competent, personnel supplied with adequate tools and
equipment are authorized to service the equipiment.

b. Careless replacement of parts often creates new faults. When
removing and replacing defective parts, be caretul not to damage leads
or adjacent parts by pulling or pushing them out of the way.

¢. Test tubes before making repairs. Defective tubes are one of the
most common causes of trouble.

d. Make a careful record of the connections to each part removed
and of the position of each part in the unit. Avoid using more solder
than 1s necessary to make a secure connection.  Solder, carelessly used.
may cause short circuits. It is very important to make well-soldered
joints since a poorly soldered joint is one of the most difficult faults to
trace.

e. When replacing a part, position the new part exactly as the origi-
nal part was placed.  Use leads of the same length as the original leads.

49. Operational Test

Operate the code training set as described in the equipment perform-
ance check list (par.34¢). The equipment performance test may indi-
cate the general location of trouble. If the code training set still does
not function properly, consult the troubleshooting chart given in
paragraph 50.
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51. Signal Voliage Tests

If a trouble has been truced to the oscillator stage, make a voltage
check between the pins of oscillator tube V1 and ground (fig. 13).
Faulty amplifier or rectifier circuits may be checked in a similar man-
ver. A quick way to check the oscillator circuit is to measure the
signal voltage at the grid of the amplifier.  Set the VOLUME control
to the maximum position, and short the KEY terminals, H4, on the
front panel.  The a. c. voltage between pin 1 and ground should be 10
volts. A quick method for checking the amplifier is to measure the
audio output.  Set VOLUME control R3 to maximum and the FRIE-
QUENCY-BLINKER control to the BLINKER position. The volt-
age across the terminals of the HEADSET jack should be at least
2.5 volts a. c.

52. Resistor Tests

Since a fault may cause a change in resistance value make resistance
measurements to isolate the fanlt. Resistance values may be found in
the schematic diagram (fig. 17), or by checking the color code of the
resistor. Turn off all power prior to making resistance checks. Be
sure that capacitors have been discharged.

53. Capacitor Tests

Capacitors may be tested by the kick-test method using Test Set
TS-26/TSM or with Analyzer ZM-3/U. Be sure to discharge the
capacitor before using the ohmmeter.
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54. Transformer Tesis

The correct a. c. voltages across the secondary windings of power
transformer T3 are indicated in figure 17. AL c. voltage between the
terminals of output transformer T2 and oscillator transformer T1
should be measured with the VOLUME control set at maximum and
the FREQUENCY-BLINKER control set at the half-way position
(800 c¢xcleg).  The a. c. voltages across the terminals ave listed in the
following table,

Ttemn Across terminals \(‘:hsf(‘
land 2________ 12
T1 2and 3________ 13
fand 5. __ .. ___ 20
9 Primary__.______ 110
Secondary.______ | 3.6
land 2___.____ ! 100
T3 2and 3____.___ i 100
11 and 12______ 6.3

Section Iil. REPAIRS

55. Replacement of Parts

Inside parts of the code training set are easily reached for replace-
ment by removing the front panel and chassis assembly from the
carrying case. Parts secured to the chassis or front panel may be
removed by unsoldering wires from the terminals and then removing
the hardware holding the part in place. Parts such as resistors and
capacitors are removed by severing the wire connections at the
soldered terminals. Check all connections with the wiring diagram
of figure 18.  Make sure that the color of each wire is the same as that
shown in figure 18. Complete all soldering as described in TB S1G
222.  Remove loose solder to prevent short circuits. Make sure bare
wires or terminals do not touch the chassis. If wiring of different
color 1s used, mark the changes on the wiring diagram Refinishing
procedures and preservative application are given in paragraphs 26
through 30.
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56. Final Testing b. Qutput Test,

.. . . . (1) Set the voltage selector switch ST at 115 volts a. c.
After repairing the. code tralmng‘set, mstall th.e .eqmpment- and s - (2) Connect the code training set to a source of 115 volts x. c.
Iyl)orfo'rm the. tefzt detailed below. If the ?ode. training set fails to - \ (W (3) Turn POWER ON-OFF switch 82 to the ON position.
function as indicated. further troubleshooting is necessary. s . (4) Set the FREQUENCY-BLINKER control RS to the

a. Operational Test.

(1) Set the voltage selector switch S1 to 6 volts d. c.

(2) Connect an amumeter in series with a 6-volt d. c. power supply

and connect the power supply to the equipment.

(3). Turn the speaker resonance control fully counterclockwise.

(4) Set the FREQUENCY-BLINKER control to the BLINK-
ER position,

) Turn the VOLUME control R3 to maxinum.

) Conuect a jumper lead across the KEY terminals Hi.

) Turn the POWER ON-OFF switch 82 to the ON position.

) Blinker lamp should light.

) Turn FREQUENCY-BLINKER control to the IFRE-
QUENCY positions.  An audio signal should be heard at
the loudspeaker and should vary in frequency as the control
is varied.

(10) Turn VOLUME control R3. Volume of the audio signal

must vary as the VOLUME control is varied.

(11) Turn VOLUME control R3 to maximun. The line current

indicated on the d. e. ammeter should be between 1.5 and 2.5

BLINKER position.
(5) Turn speaker resonance control fully counterclockwise,
) Connect an a. ¢. voltmeter across the terminals of the HEAD-
SET jack.
(7) The meter should indicate at least 2.5 volts a. c.
(8) Turn FREQUENCY-BLINKER control and the VOLUME
control to the extreme clockwise position.
(9) Comnect the voltmeter across the loudspeaker terminals.
(10) Voltage across speaker terminals should be 1.8 volts =2
volt a. c.

. Frequency 1'est.

(1) Set voltage selector switch 81 at 115 volts a. c.

(2) Connect code training set to 115 volts a. c. source.

(3) Twn POWER ON-OFF switch S2 to the ON position.

(4) Turn VOLUME control to maximum (fully clockwise).

(5) Set FREQUENCY-BLINKER coutrol to minimum (coun-
terclockwise) FREQUENCY position.

(6) Connect the leads of the loudspeaker LS1 to Frequency Meter

seres R (‘« i FR-67/U.
. mperes. s ) . . ) (7) The audio frequency should read 600 cycles =20 percent,
(12) Repeat tlusy test using power supplies of 12 volts d. c., 24 e N (8) Turn the FREQUENCY-BLINKER control to the maxi-
x:olts d.c., lle'f volts d. c., 115 volts a. ., and 230 .vo]'ts e T.he mum (clockwise) frequency position.
line cup‘ent ff)l’ each of these tests should be within the limits (9) The audio frequency should read 1,000 cycles =20 perceut.
stated in the table below. d. Equipment required for final testing is listed below.
Power supply \glnllrrzlnutm ‘\Imlx:lrlxnnurm i Siznal Corps v
: (amperes) | (alm]n;ros) Equipment stock No. Use
12voltsd.e. oo ... ... | Y J 1. 4 NMiutitimeter T8-352/U___________ 3F1325-352 Measures voltage and cur-
2dvoitsdoeo oo .. ... ‘ e .72 rent.
Wowoltsd.eo._ ... __ . ___ . 1 .13 Frequeney Meter FR-67/U______ 3F3313-2 Measures frequency.
115 volts a. e. (60 ¢. p.s)_. . ... _____________ ’ .25 .29 Electron Tube Test Set TV-2/U__| 3F3952-2 Tests tubes.
280 voltsa.c. (60 ¢.p.s). ... ______ . .14 .16
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RESISTOR COLOR CODE MARKING
(MiL-STD RESISTORS)

AXIAL-LEAD RESISTORS
(INSULATED}

RADIAL-LEAD RESISTORS
{UNINSULATED}

TOLERANCE

MULTIPLIER
SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICART FIGURE

RC-COMPOSITION

CTOLERANCE

MULTIPLIER

SECOND SIGNIFICANT
FIGURE

FIRSY SIGNIFICANT FIGURE
(DOUBLE WIDTH SIGNIFIES
FIXED WIRE -WOUNC

RESISTORS)
RU-WIRE-WOUND

(END) (80DY)
TOLERANCE

{END)

SECOND
SIGNIFICANT
FIGURE

MULTIPLIER
(DOT OR BaND} FIRST
SIGNIFICANT
FISURE
RZ-COMPOSITION
(END} {BCOY}
TOLERANCE )
oLe {ENGY

SECOND
SIGNIFICANT
FIGURE

MULTIPLIER

(DOT OR BAND) FIRSY
SIGNIFICANT
FIGURE

RZ-COMPOSITION

RESISTOR COLOR CODE

8AND A OR BODY* BAND B OR END™ BAND C OR DOT OR BANDX BAND D GR END¥
FIRST SECOND RESISTANC
COLGR SIGNIFCANT COLCR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERAKCE
FIGURE FIGURE (PERCENTS
BLACK = BLACK e} BLACK ] BODY * 20
BROWN 1 BROWN ' BROWN 10 SILVER T
RED 2 RED 2 RED 100 GOLD ts
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLCW 10,000
GREEN 5 GREEN 5 GREEN 100,000
BLUE 3 BLUE s BLUE 1,000,000
PURPLE 7 PURPLE 7
(VIOLET) (VIOLET)
GRAY 8 GRAY 8 soLD 0.1
WHITE s WHITE 9 SILVER 0.01

*FOR WiRE-WOUND-TYPE RESISTORS, BAND A SMALL BE DOUBLE-WIDTH
WHEN BODY COLOR 1S THE SAME AS THE DOT {OR BAND) OR END COLOR,
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING):
10 OHMS 220 PERCENT: BROWN BAND A; BLACK BAND B;
BLAGK BAND G, NO BAND D.
4.7 OWMS *5 PERCENT. YELLOW BAND A, PURPLE BAND 83
GOLD BAND C; GOLD BANDD.

EXAMPLES (BODY MARKING}:
0 ORMS 20 PERGENT: BROWN BODY, BLACK END; BLACX DOT

OR BAND, BODY COLOR ON TOLERANGE ENO.

3,000 OHMS 10 PERGENT: ORANGE BODY, BLACK END, RED DOT
STD-RI

OR BAND; SILVER END.

Figure 15. Resistor color and letter codes.
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- CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

TYFE JNDICATCR ¥
«—— FIRST SIGNIFiCANT FiGURE
SECOND SIGNIFICANT FIGURE
INDICATOR
(READING DIRECTION}
==

DECIMAL MULTIPLIER ¥ %
TOLERANCE
CHARACTERISTIC
¥ BLACK 0OT: MICA DIELECTRIC
SILVER DOT- PAPER DiELECTRIC
*¥INDICATES NUMBER OF ZERDS CN PAPER TYPE.
MICA (CM) AND PAPER (CN)

MiL BUTTUN -MICE————y FIRST SIGN FICANT £15U%€E
ICENTIFIER (BLACK)
SECOND SIGNIFICANT FIGLRE

DECIMAL MULTIPLIER
CHARACTERISTIC CAPAGITANCE TOLLRANCE

BUTTON~MICA(CB)

SECOND SIGNIFICANT FIGURE—

FIRST SIGNIFICANT FIGURE— | —— DECIMAL MULTIPLIER
TEMPERATURE {CAPAC‘YANCE TOLERANCE
COEFFICIENT Y

INNER = ooy H F:}
ELECTRODE TERMINAL

SECOND SIGNIFICANT FIGURE ——

FIRST SIGNIFICANT FIGURE — DECIMAL MULTIPLIER
TEMPERATURE CAPACITANCE TOLERANCE
COEFFICIENT 9

INNER-ELECTRODE [%

TERMINAL \U T
NOTE: U D

SPOTS MAY BE USED INSTEAD OF BANDS, TEMPERATURE
COEFFICIENT MARKING IS LARGER

CERAMIC-TEMPERATURE COMPENSATING (CC)

SECOND SIGNIFICANT FICURE
DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

FIRST SIGNIFICANT F\G‘\:RE-I

CHARACTERISTIC

MiL iCENTIFIER
(BLACK DCTy

INNER-ELECTRODE
TERMINAL \ﬂ U

CHAFLCTER\SY\C\ FIRST SIGNIFIZANT FIGLOE
’ﬁ’;/rszcowo SIGNIFICANT FIGLRE
ﬁoscwu MULTIPLIER

¥

APACITANCE T A
MIL IDENTIFIER CAPACITANCE TOLERANCE

(BLACK SPOT)

NOTES:

1. SPOTS MAY BE USED ON TUBULAR CAPACITORS,
CHAKACTERISTIC SPOT IS LARGER AND MIL ICENTIFIER
15 ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS.

. MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE,
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN
CHARACTERISTIC AND TOLERANCE SPOTS IS THREE
TIMES SPACE BETWEEN ADLACENT SPOTS

3. TCLERANCE. YELLCW, +100%,-20%

~

CERAMIC-GENERAL PURPOSE {CK)

CAPACITOR COLOR CODE

MULTIPLIER CHARACTERYST\C} TOLERANCE 2 TEMPERATURE
516 COEFFICIENT
COLOR e NUMBER cc (DUF/UF/°C}
DECIMAL OF’\ CM| CN i CB (| CK CM CN (o) SVER|TOUGF -
ZEROS IOULF|OR LESS e
BLACK 0 | NONE A 20 20 20 20 2 2E80
BROWN 1 10 1 e |e |8 |w 1 -30
RED 2 100 2 ¢ | x 2 2 2 -80
ORANGE 3 1,000 3 oy |0 30 -150
YELLOW 4 10,000 a E| P -z20
GREEN s B Fler 5 o5 -330
BLUE s [ H -are
FURPLE
VIOLET) ’ 7 T ~7s0
GRAY 8 8 x 0.25 +30
WHITE 9 9 10 ' -3301T500:
60LD o.1 5 s +i00
SILVER 0.0} 10 1] 10
V. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS.
2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 UUF OR LESS, STO-Ct

3. INTENDED FOR USE IN GIRCUITS NOT REQUIRING COMPENSATION

Figure 16. Capacitor color and letter codcs.
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CHAPTER 7

SHIPMENT, LIMITED STORAGE, AND DEMOLITION TO
PREVENT ENEMY USE

57. Removing from Service

a. Set POWER ON-OFT switch S2 to the OFF position.

b. Disconnect the input wires to the training set at the KEY
terminals.

¢e. Disconnect the power cord from the power source.

d. Use the plug from the power cord to rotate the voltage selector
switch S1 to the OFF position.

58. Disassembly and Repacking

a. Disassemble the transmitting keys and replace the keys in their
proper places in the lid of the code training set.

0. Coil up the power cord and place the cord in the power cord
storage compartment, in the lid of the code training set.

e. Close the 1id of the code training set; make sure that the locking
pin in the lid makes proper contact with the hole in voltage selector
switch S1.

d. Repack the equipment for shipment by reversing the procedure
given in paragraph 10.  Whenever possible, use the original packag-
ing materials which were saved at the time the equipment was un-

packed.

59. Methods of Destruction

a. Smash.  Smash the control unit, transmitting keys, storage bat-
teries, and all other equipment associated with the code training set;
use sledges, axes, handaxes, hammers, crowbars, or other heavy tools.

b. Cut. Cut all cords and wiring connected to the code training
set and the transmitting keys; use axes, handaxes, or machetes.

¢. Burn. Burn the wooden packing case, corrugated cartons and
protective material, technical manual; use gasoline, kerosene, oil,
flame throwers, or incendiary grenades.

d. Bend. Bend panels, cabinets, chassis, all switches, power plugs,
and tube terminals.

e. Eaplosives. 1f explosives are necessary, use firearms, grenades,
or TNT.

/. Disposal. Bury or scatter the destroyed parts in slit trenches,
fox holes, or other holes, or throw them into streams.

9. Destroy. Destroy everything.
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Code Training Sct AN/GSC-T1A, schematic diagram.

Figure 17.
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INSIDE VIEW OF CHASSIS

Code Training Sct AN/GSC-T14, wiring diagram.

Figurce 18.
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