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WARNING

HIGH VOLTAGE

is used
in this equipment.

DEATH ON CONTACT

may result if safety precautions
are not observed.

Be careful not to contact high-voltage connections or any power connections when
using this equipment. Turn off the power and discharge high-voltage capacitors C46A,
C46B, and C46C before making connections or doing any work inside this equipment.
Dangerous voltages exist in the following places:

Input circuit 115-volts, 50 to 60 cps
Power supply circuits:
Power transformer T6 560 volts, 50 to 60 cps
Output voltage 285 volts dc.

DON'T TAKE CHANCES!
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CHANGE
No. 1

HEADQUARTERS
DEPARTMENT OF THE ARMY
W asHINGTON, D.C., 15 October 1964

TM 11-5805-246-35, 17 August 1961, is changed as follows:

Page 2, paragraph 1. Make the following changes:

Delete subparagraph cand substitute:

c¢. Forward comments concerning this manual to
the Commanding General, U. S. Army Electronics
Command, ATTN: AMSEL-MR-MCA, Fort Mon-

mouth, N.J. 07703.
Note. For applicable forms and records, refer to para-
graph 2 of TM 11-5805-246-10.

After paragraph 1 add paragraph 1.1.

1.1 Index of Equipment Publications

Refer to the latest issue of DA Pam 310-4 to de-
termine whether there are any new editions, changes,
or additional publications pertaining to this pub-
lication. DA Pam 310-4 is an index of current
technical manuals, technical bulletins, supply man-
uals, supply bulletins, lubrication orders, and mod-
ification work orders that are available through
publications supply channels. The index lists the
individual parts. (=10, —20, -35P, etc.) and the
latest changes to and revisions of each equipment
publication.

Page 14, paragraph 26b. Make the following
changes:

In the places indicated below, change ((5) below)
to ((6) below).

Subparagraph (1), line 3 from end of subpara-

graph.

Subparagraphs (2) and (3), line 3 from end of
subparagraph.

Subparagraph (4), lines 5 and 10 from top of
page.

Subparagraphs (1) through (4), last line, change
((6) below) to ((5) below).

Subparagraph (4), line 3 from top of page. Change
((4) below) to ((5) below).

Page 15, paragraph 30, chart, “Manual” column.
Opposite Tool Equipment TE-123 add SM 11-4-
5180-S07.

TAGO 6201-A

Page 16, paragraph 31a (1), last line. Change TM
11-5805-2460-10 to TM 11-5805-246-10.

Page 22, paragraph 35a, note 1, line 6. Change
Milliammeter to TS-352 (*)/U.

Page 23, paragraph 37, chart. Make the following
changes:

“Tools, test equipment, or material” column, line
2. After ME-22/PCM add (part of Test Set TS-
140/PCM).

“Manual” column opposite Tool Equipment TE-
123, add SM 11-4-5180-S07.

Page 29, paragraph 40. Delete paragraph 40 and
substitute:

40. Tools and Test Equipment Required.

Tools and test equipment Technical manual

Tool Equipment TE-123. - ... SM 11-4-5180-S07
Frequency Meter AN/TSM-16 TM 11-6625-218-12
or equal.
Impedance Bridge AN/URM-90
or equal.
Multimeter TS-352(*)/U----------- TM 11-5527
Test Set 1-193-A orequal- - - .- --.. T™M 11-2513
Rectifier RA-87-A or equal ... ... TM 11-5815-270-15
Distortion Test Set TS-383/GG T™ 11-2217
or equal.

SM 11-4-6625-T01

Laboratory Standards AN/URM-2--

Paragraph 42b (6). Make the following changes:

Line 5. Change TM 11-5805-246-35 to SM 11-
4-6625-T01.

Note, line 2. Change TS-460/U to AN/URM-90.

Page 30, paragraph 43. Make the following
changes:

Subparagraph a(2) and (3), line 2, change RA-
43-B to RA-87-A.

Paragraph 44a(2) and (4), line 2, change RA-
43-B to RA-87-A.

Page 31, paragraph 44b (5). Make the following
changes:



Line 5. Change TM 11-5805-246-35 to SM 11-
4-6625-TO1.

Note. Change TS-460/U to AN/URM-90.

Page 32, paragraph 46. Delete subparagraph a and
substitute:

a. Test Equipment,

Nomenclature Federal stock No. Technical manual

Test Set 6625-243-4888 | TM 11-2096
TS-140/PCM.*

Multimeter 6625-242-5023 | TM 11-5527
TS-352(*)/U."

Frequency Meter 6625-542-1666 | TM 11-6625-218-12
AN/TSM-16.

Multimeter 6625-542-6407 | TM 11-6625-200-12
ME-26B/U.

Distortion Test Set | 6625-222-1714 | TM 11-2217
TS-383(*)/GG.

Test Set 6625-229-1045 | TM 11-2513
1-193-(%).*

Attenuator 5905-230-5149 | TM 11-2044
TS-402(*)/U.°

Light Assembly, 6695-537-4470 | TM 11-5540
Electric
MX-1292/PAQ.

Teletypewriter Set T™M 11-5815-206-12
AN/PGC-1."

Telephone Set 5805-543-0012 | TM 11-2155
TA-312/PT.

Rectifier 6130-230-7257 | TM 11-5815-270-15
RA-87-A.

Line Unit 5805-162-6302 | TM 11-359
BE-77-(*).*
Test Set TS-140/PCM includes Decibel Meter ME-22/PCM or

ME-22A/PCM and Signal Generator SG-15/PCM or SG-15A/PCM.
‘Indicates Multimeter TS-352/U, TS-352A/U, or TS-352B/U.
‘Indicates  Distortions  Test Set TS-383/GG, TS383A/GG, o TS

383B/GG.

‘Indicates Test Set 1-193-A, 1-193-B, or [-193-C.

‘Indicates Attenuator TS-402/U or TS-402A/U.
‘Teletypewriter Set AN/PGC-1 includes Teletypewriter TT-4(*)ITG.
‘Indicates Line Unit BE-77-A, BE-77-B, or BE-77-C.

Paragraph 47a, line 4. Change RA-43-(*) to RA-
87-A.

Page 34, figure 9. Delete figure 9 and substitute
new figure 9.

Page 35, paragraph 50. Make the following
changes:

Delete subparagraphs a and b and substitute:
a. Test Equipment and Materials.

(1) Multimeter ME-26B/U.

(2) Frequency Meter AN/TSM-16.

(3) Rectifier RA-87-A.

(4) Test Set 1-193-A.

(5) Resistor, 600 ohms.

(6) Patch cords (para. 47b).

(7) Test Lead Set CX-1331A/U (part of

Multimeter TS-352B/U).

(8) Line Unit BE-77-A.

b. Test Connections and Conditions. Connect the
TH-5/TG to the test equipment as shown by the
solid lines in figure 9. Connect the power cords of
the TH-5/TG, AN/TSM-16, RA-87-A, and the
ME-26B/U to the 115-volt ac 60-cps power source.

Delete subparagraph c.

Subparagraph d, chart. Make the following
changes:

Change subparagraph heading “d. Procedure’ to:
c. Procedure.

“Test equipment control settings’ column. Delete
lines 1 through 19 and substitute:

AN/TSM-16:

FUNCTION: FREQ. COUNT
MULTIPLY FREQUENCY BY: .1
POWER-OFF-STANDBY: POWER

ME-26/U:
FUNCTION: AC
RANGE: 3V

In the following places, delete TS-505A/U and
substitute ME-26B/U.

Step 1, “Test procedure” column, subparagraph a.

Subparagraph c, last line.

Step 2, “Test procedure” column, subparagraph b.

Subparagraph c, line 3.

Step 1, “Performance standard” column, sub-
paragraph c, line 1.

In the following places, delete FR-67/U and sub-
stitute  AN/TSM-16.

Step 1, “Test procedure” column, subparagraph c,
line 2.

Subparagraph e, line 1.
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Figure 9. Test setup of sending circuit tests.






Page 47. Delete the appendix and substitute:

APPENDIX
REFERENCES

The following is a list of applicable references which are available to the field and depot maintenance
personnel of Terminal, Telegraph TH-5/TG.

AR 320-5

AR 320-50

AR 750-5

DA Pam 108-1

DA Pam 310-4

DA Pam 310-21
FM 21-5
FM 21-6
FM 21-30
SM 11-4-5180-S07
SM 11-4-6625-T01
TA 11-17
TA 11-100 (11-17)

TA 11-101 (11-158)
TB SIG 222
™™ 11-359
™™ 11-2044
™™ 11-2096

T™ 11-2155
™™ 11-2217
™™ 11-2513
T™ 11-5527
TM 11-5540
TM 11-5805-246-10

TM 11-5805-246-20

TM 11-5805-246-20P

TM 11-5805-246-35P

TM 11-5805-250-35

T™M 11-5815-206-12

T™M 11-5815-270-15

™™ 11-6625-200-12
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Dictionary of United States Army Terms

Authorized Abbreviations and Brevity Codes

Organization, Policies, and Responsibilities for Maintenance Operation

Index of Army Motion Pictures, Film Strips, Slides, Tapes, and Phono-Re-
cordings

Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types 4,
6, 7, 8, and 9), Supply Bulletins, Lubrication Orders, and Modification Work
Orders

Index of Supply Manuals; Signal, Types 1, 2, 3, and 10

Military Training

Techniques of Military Instruction

Military Symbols

Tool Equipment TE-123

Laboratory Standards AN/URM-2, AN/URM-2A

Signal Field Maintenance Shops

Allowances for Signal Corps Expendable Supplies for Signal Field Maintenance
Shops

Allowances of Signal Corps Expendable Supplies for Signal Depot Company

Solder and Soldering

Line Units BE-77, BE-77-A, BE-77-B, and BE-77-C

Attenuators TS-402/U and TS-402A/U

Test Set TS-140/PCM; Signal Generators SG-15/PCM and SG-15A/PCM,;
and Decibel Meters ME-22/PCM and ME-22A/PCM

Telephone Set TA-312/PT

Distortion Test Sets TS-383/GG, TS-383A/GG, and TS-383B/GG

Test Sets 1-193A, 1-193-B, and 1-193-C

Multimeters TS-352/U, TS-352A/U, and TS-352B/U

Electric Light Assembly MX-1292/PAQ

Operators’ Manual: Terminal, Telegraph TH-5/TG

Organizational Maintenance Manual: Terminal, Telegraph TH-5/TG

Organizational Maintenance Repair Parts and Special Tool Lists: Terminal,
Telegraph TH-5/TG and TH-5A/TG

Field and Depot Maintenance Repair Parts and Special Tool Lists: Terminal,
Telegraph TH-5/TG and TH-5A/TG

Field and Depot Maintenance Manual: Terminals, Telegraph AN/TCC4 and
AN/TCC-20

Operator and Organizational Maintenance Manual: Teletypewriter Set AN/
PGC-1 and Teletypewriters TT-4A/TG, TT-4B/TG, TT-4C/TG, and
TT-335/TG

Operator, Organizational, Field and Depot Maintenance Manual: Rectifiers
RA-87 and RA-87A

Operator and Organizational Maintenance Manual: Multimeters ME-26A/U,
ME-26B/U and ME-26C/U



™M 11-6625-203-12

T™ 11-6625-207-10

T™ 11-6625-218-12
T™ 11-6625-274-12

T™M 11-6625-302-12P

TM 11-6625-316-12

Operator and Organizational Maintenance: Multimeter AN/URM-105, In-
cluding Multimeter ME-77/U

Operator's Manual: Teletypewriter Test Set TS-1060/GG, TS-1060A/GG,
and TS-1060B/GG

Operation and Organizational Maintenance: Frequency Meter AN/TSM-16

Operator’'s and Organizational Maintenance Manual: Test Sets, Electron Tube
TV-7/U, TV-7TA/U, TV-7B/U, and TV-7D/U

Operator and Organizational Maintenance Repair Parts and Special Tool Lists
and Maintenance Allocation Chart: Test Sets TS-190/U and TS-190A/U

Operator and Organizational Maintenance Manual: Test Sets, Electron Tube
TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U

By Order of the Secretary of the Army:

Official:
J. C. LAMBERT,

HAROLD K. JOHNSON,
General, United States Army,
Chief Of Saff.

Major General, United States Army,

The Adjutant General.

Distribution:

Active Army:
USASA (2)
CNGB (1)
CofT (1)
CofEngrs (1)
TSG (1)
CofSptS (1)
CC-E (7)
USAARMBD (2)
USAARTYBD (2)
USAAESWBD (5)
USCONARC (5)
USAMC (5)
USAECOM (7)
USAMICOM (4)
USASMC (2)
ARADCOM (2)

ARADCOM Rgn (2)
OS Maj Comd (3) except

USARYIS (2)
USARSO (2)
OS Base Comd (2)

LOGCOMD (2)

Armies (2) except EUSA (5)

Corps (2)
USA Corps (3)

11th Air Assault Div (3)

Svc Colleges (2)

Br Svc Sch (2) except
USASESCS (100)

GENDEP (0S) (2)

Sig Dep (0S) (12)

Sig Sec, GENDEP (OS) (5)

Army Dep (2) except SAAD (28)
LXAD, TOAD (12), SHAD (3)
FTWOAD (8), LEAD (5), CHAD (3)
SVAD, NAAD (5)

USASCC (4)

USACDCEA (1)

USACDCCBRA (1)

USACDCCEA (1)

USACDCCEA (Monmouth Ofc) (1)

USACDCMSA (1)

USACDCOA (1)

USACDCQMA (1)

USACDCTA (1)

USACDCADA (1)

USACDCARMA (1)

USACDCAVNA (1)

USACDCARTYA (1)

USACDCSWA (1)

USARSO Sig Agcy (1)

USATC AD (2)

507th USASA Gp (5)
508th USASA Gp (5)
318th USASA Bn (5)
319th USASA Bn (5)
320th USASA Bn (5)
321st USASA Bn (5)
Instl (2) except

Ft Monmouth (63)

Ft Gordon (5)

Ft Huachuca (10)

Ft Devens (5)

USATC Armor (2)
USATC Engr (2)
USATC Inf (2)
USASTC (2)
WRAMC (1)
Army Pic Cen (2)
MDW (1)
Chicago Proc Dist (1)
AMS (1)
USAERDAW (13)
WSMR (5)

TAGO 6201-A



USATCG (1) 11-86

USATCP (1) 11-87
USAERDL (2) 11-95
USA Cold Rgn RE Lab (2) 11-96
MAAG, China (5) 11-97
KMAG (5) 11-98
USA Elct RD Fld Sta #1 (5) 11-99
Units org under fol TOE: (2 copies 11-117
each except as indicated) 11-137
11-5 11-155
11-8 11-156
11-15 11-157
11-16 11-158
11-17 11-165
11-18 11-166
11-32 11-215
11-35 11-217
11-36 11-218
11-37 11-237
11-38 11-500 (AA-AE) (4)
11-39 11-555
11-45 11-557
11-46 11-558
11-55 11-587
11-57 11-592
11-58 11-597
11-85 11-608

NG: State AG (3); units-same as active Army except alowance is one copy to each unit.
USAR: None.
For explanation of abbreviations used, see AR 320-50.
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ol. Recelving Circuit fests

(fig 10)
a. Test Equipment and Materials.
(1) Distortion Test Set TS-383/GG.
(2) Multimeter TS-352B/U.
(3) Rectifier RA-87-A.
(4) Test Set I-193-A.
{5) Teletypewriter TT—4 (*)/TG (part of Teletypewriter Set AN/PGC-1).
(6) Power Cable Assembly CX-1202/U (part of Teletypewriter Set AN/PGC-1}.
(7) Cable Assembly CX-1201/U (part of Teletypewriter Set AN/PGC-1).
(8) Patch cords (para. 47b).
(9) Line Unit BE-77-A.
b. Test Connections and Conditions. Perform adjustments of Distortion Test Set TS-383/GG as indicated in TM 11-2217 to assure proper
position of the outer segmented ring in relation to the inner segmented ring so that no distortion exists. Connect the ac power cords of the TH-5/
TG, RA-87-A, TS-383/U, and TT-4(*)/TG to the 115-volt ac 60-cps power source. After the ac power has been applied to the equipment, allow

a 5-minute warmup period before performing the following procedures.

¢. Procedure.
Contro! settings ‘
- ’ - Test procedures Performance standard
Test equipment . Equipment under test ]
TS-352B/U: NORM-REC-SEND: NORM a. ( and record the TS-352B/U meter a. TS-352B/U meter indicates
.ation. 20 ma +2.
) FUNCTION: DC 4W-2W-TEL: 2W b. Set the I-193-A K5 keyv to SEND DOTS. 5. None.
CURRENT c. Observe and record the TS-352B/U meter ¢. TS-352B/U meter indicates one-
indication. half of the value recorded in a
Range: 50 MA i above.
d. Turn off the TT-4(*)/TG. Disconnect the d. None.
TT-4(")/TG: 1-193-A and patch cord.
MOTOR: ON
I-193-A:
K1: center position
K2: center position
K3: center position
K4: center position
K5: center position
Ké: DOTS HIGH
RA-87-A:
ON-OFF: ON
BE-77-A:
! RELAY IN CIRCUIT- NORM-REC-SEND: NORM Note. Before performing the following procedures, make ;
certain that a strap is connected between terminals D2 |
g?éJCAJITOUgF(EEY ; AW-9W_TEL: 2W and F2 on terminal board A inside the TH-5/TG (fig. 15). :
OUT OF CIRCUIT a. Connect the equipment as shown in B, a. None.

LOCAL CURRENT
SUPPLY-DISTANT

figure 10.

t

. b. Adjust the current control on the BE-77-A. | b. BE-77-A meter indicates 20 ma.
CURRENT SUITPVLY: ¢. Make certain that the outer ring of the c. None.
LOCAL CURRENT TS-383/GG is properly positioned for
SUPPLY no distortion indication.
d. Observe and record the TS-352B/U meter d. TS-352B/U meter indicates 20
T2 /TG indication. ma %2.
/TG e. Allow the TT-4(*)/TG to copy at least e. The TT-4(*)/TG copies at least
. 10 lines of the test message. Check the 10 lines free of errors.
MOTOR: ON ‘r copy for errors. ’
; | f. Set the TH--5/TG 4W-2W-TEL switch f. None.
I TS-383/GG: j | to AW,
. . ’ g. Allow the TT-4(*)/TG to copy at least g. Same as e above.
MOTOR: ON ‘ 10 lines of the test message. Check the
. ) ’ copy for errors. !
LU\E:DIST' i k. Remove Test Adapter U-144/U (part of h. None.
LINE ﬁ TS-352B/U0) from the REC jack on the
TH-5/TG.
VIEW-TRANSMIT: | !
TRANSMIT
MARK-ZERO-SPACE:
ZERO
DISTORTION:
center
RUN-STOP: RUN
Code selecting switch:
TEST MESSAGE
STOP PULSE: ON
INCREASE
DISTORTION:
Completely clockwise.
RA-87-A4:
ON-OFF: ON
3 | No changes required No changes required . ... . _. a. Connect the signal cord of the TS-383/GG a. None.
except; to the SEND jack of the TH-5/TG, and
the stroboscope cord of the TS-383/GG
TS-383/GG: to the REC jack of the TH-5/TG. o )
b. Record the distortion peircentage indicated b. The TS-383/GG mdxc‘atcs & maxi-
Code selecting on the TS-383/GG. -mum of 3 percent distortion.
switch: R ¢. Operate all power switches to OFF and ¢. None.
remove all power cords from the ac
outlets. Disconnect all equipment.
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Figure 11. Test setup for sensitivity and operational tests.



52. Sensitivity and Operational Tests
(fig. 11)

a. Test Equipment and Materials.
(1) Attenuator TS—402A/U.

(2) Distortion Test Set TS-383/GG.

(3) Rectifier RA-87-A.
(4) Telephone Set TA-312/PT.

(5) Teletypewriter TT—4(*)/TG (part of Teletypewriter Set AN/PGC-1).
(6) Hookup wire No. 18 AWG (10 ft.):

(7) Line Unit BE-77-A.

b. Test Connections and Conditions. Perform adjustments of Distortion Test Set TS~383/GG as indicated in TM 11~2217 to assure proper
position of the outer segmented ring in relation to the inner segmented ring so that no distortion exists. Connect the equipment as shown in A,
figure 11. Connect the ac power cords of the TH-5/TG, TS-383/GG, RA-87-A, and TT—4(*)/TG to 115-volt ac 60-cps outlets. Make certain
that the strap wire between terminals D2 and F2 on terminal board A inside the TH-5/TG is disconnected (fig. 15).

¢. Procedure.

Control settings

No. Test equipment

Equipment under test

Test procedures

Performance standard

1 TS-402A/U: NORM-REC-SEND: NORM a. Set the TS-383/GG code selecting switch a. None.
to TEST MESSAGE and the MOTOR
i All keys aligned with 4W-2W-TEL: 4W switch to ON.
| the white line b. Allow the TT-4(*)/TG to copy 10 lines of b. TT-4(*)/TG copies at least 10
parallel to the test message. Check the copy for errors. lines of the test message without
long dimension of €rrors.
the panel (0 db). ¢. Turn the TS-402A /U 40-db and 5-db keys c. None.
clockwise until the white line is aligned
TT-4(*)/TG: with the short dimension of the panel
(45 db).
MOTOR: ON d. Allow the TT—4(*)/TG to copy 10 lines of d. Same as b above.
the test message. Chcek the copy for
T5-383/GG: €rrors.
e. Turn the TS-402A/U 5-db key to align the e. None
MOTOR: OFF white line with the long dimension of the
panel, and turn the 10-db key to align
LINE-DIST: LINE the white line with the short dimension of
the panel (50 db).
VIEW-TRANSMIT: J. Observe the neon lamp on the TH-5/TG /. The TH-5/TG neon lamp glows
TRANSMIT panel and the operation of the steadily and the TT—4(*)/TG
TT-4(*)/TG for 10 lines of copy. does not receive copy.
MARK-ZERO-SPACE: ¢. Turn the TS-402A /U 5-db key to align the | g. None
ZERO white line with the short dimension of the
panel; and the 10-db key to align the
DISTORTION: center whlte line with the long dimension
(45 db).
h. Check the operation of the neon lamp on h. The TH-5/TG neon lamp does not
RUN-STOP: RUN the front panel of the TH-5/TG. light and the TT—4(*)/TG again
Check the TT-4(*)/TG copy for receives correct copy.
ACCUrACY.
STOP PULSE: ON i. Remove power from the equipment and i. None.
disconnect test connections.
2 | TA-312/PT NORM-REC-SEND: NORM a. Connect the equipment as shown in B, a. Nene
figure 11. Place the TA-312/PT handset
CB-LB-CBS: LB 4W-2W-TEL: 2W firmly in its bracket,
b. Operate the RING switch on the TH-5/TG | b. The TA-312/PT rings as long as
EXT-INT: INT and listen for the TA-312/PT to ring. the RING switch is operated.
¢. Turn the handcrank generator on the ¢. The TH-5/TG buzzer sounds and
Buzzer volume TA~312/PT at a normal rate (approx. the neon lamp is lighted when
control: Mid- 50 rpm). Listen for the TH-5/TG the crank is turned.
position. buzzer to sound. Observe the neon lamp
on the TH-5/TG panel.
d. Remove power from the equipment and d. None

« AMCIRUVT PUWOT 1T0NL uie Squipiien

disconnect the test connections.

. Replace the jumper wire between terminal

D2 and F2 on terminal board A on the
TH-5/TC (b ahove)

4 ALTU/ AT WV aU0VE).
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CHAPTER 1
INTRODUCTION

1. Scope

a. This manual covers field and depot
maintenance for Terminal, Telegraph TH-
5/TG. It includes theory and instructions
appropriate to third, fourth, and fifth
echelons for troubleshooting, testing, cal-
ibration and repairing the equipment, re-
placing maintenance parts, and repairing
specified maintenance parts.

b. The complete technical manual for
this equipment includes TM 11-5805-246-
10, TM 11-5805-246-20, TM 11-5805-246-
20P. and TM 11-5805-246-35P.

c. Forward comments concerning this
manual to the Commanding Officer, U. S.
Army Signal Materiel Support Agency,
ATTN: SIGMS-PA2d, Fort Monmouth, N.J.

Note. For applicable forms and records, see [parad
TM 11-5805-246-10.

2. Internal Differences in Equipment
(fig. 14]and 15)

a. In equipment bearing Orders No.
19650-P-50, 3291-P-52, and 6438-P-51
(serial numbers 736 through 1105 and 1274
through 3035), resistor R86 is not pro-
vided.

b. In equipment bearing Orders No.
19650-P-50, 6438-P-51, 3005-P-51, 3289-
P-52, and 3291-P-52, resistor R85 is 2.2
megohms and resistor R83 is 36K ohms.

c. In some equipments, an 11K-ohm re-
sistor (arbitrarily designated as resistor
R87) is installed in the cathode circuit of

tube V7A (para 30).



CHAPTER 2
THEORY

Section |. SENDING CIRCUIT

3. General
(fig. 1)

The sending circuit converts neutral,
direct current (dc), mark and space tele-
typewriter signals into voice-frequency
(vf) frequency-shift teletypewriter sig-
nals. The teletypewriter equipment mark
and space pulses are formed by closing and
opening the loop circuit connected to SEND
jacks J2 or J3. The mark and space pulses
are amplified by dc amplifier V12A, de-
layed by space time delay V10B and mark
time delay V10A, and applied to modulator
VIB. Vi signals (1,325 cycles-per-second
(cps) for mark and 1,225 cps for space)
are generated in oscillator VOA, amplified
in output amplifier V8A, and applied to
the line binding posts. When the 4W-2W-
TEL switch S2 is in 2W position, the vf
signals are applied to the 2W binding posts
for transmission to the distant TH-5/TG
and to transformer T1 in the receiving
circuit for monitoring teletypewriter
transmission. When switch S2 is in 4W
position, the vf signals are applied to the
4W-S binding posts for transmission to the
distant TH-5/TG.

4. Dc Amplifier V12A

The sending loop circuit of the teletype-
writer equipment is connected to either
SEND jack J2 or J3 (fig. 14) and is opened
or closed by the teletypewriter equipment.
For a space pulse, the loop circuit is open;
for a mark pulse or an idle pulse, the loop
circuit is closed. When the loop circuit is
closed, the positive output voltage of recti-
fier V13 is applied across grid resistor
R67 and through grid-current limiting
resistor R66 to the grid (pin 7) of dc
amplifier V12A (A, TO to T1, T3,
to T5, T7 to T9, and T11 to T13). Dc am-
plifier V12A conducts and the plate voltage
decreases (B, [fig. 1; TO to TI, T3 to T5,

T7 to T9, and T11 to T13). Note that the
plate voltage decreases rapidly on transi-
tions from space to mark because of capa-
citors C42 and C43 [fig. I¥) discharging
through resistor R64 and dc amplifier
V12A (B, [fig. I; T3, T7, and T11). When
the loop circuit is open, no voltage is ap-
plied to the grid of dc amplifier V12A (A,
[fig. I; T1to T3, T5to T7, and T9 to T11).
Dc amplifier V12A cuts off and the plate
voltage increases (B, fig. 1; T1 to T3, T5
to T7, and T9 to T11l). Note that the plate
voltage increases slowly because of the
charging of capacitors C42 and C43 through
resistor R63 (fig._14). Resistor R63 is the
plate load resistor. Resistors R64 and R65
form a voltage divider network which
establishes cathode bias for dc amplifier
V12A. Capacitors C42 and C43 and resistor
R63 make up a time delay (approximately 5
milliseconds (ms)) network for the space
pul ses.

5. Space Time Delay V10B

The voltage developed across capacitors
C42 and C43 [(para 4 and[fig. 14) is applied
through grid-current limiting resistor
R62 to the grid (pin 7) of space time delay
V10B. During the mark pulse, the grid
voltage of space time delay V10B is very
low (B, [fig. 1; TO to T1, T3 to T5, T7 to
T9, and T11 to T13). Space time delay
V10B is cut off and the plate voltage in-
creases (C,[fig. 1, TO to T2, T3 to T5, T7
to T10, and T11l to T13). During a space
pulse, the voltage applied to the grid of
space time delay V10B is increasing (B,
, T1to T3, T5to T7, and T9 to T11).
When the amplitude of the voltage is suf-
ficient (B, ; T2, T6, and T10) for space
time delay V10B to conduct, the plate volt-
age for space time delay V10B decreases
rapidly (C,[fig. 1; T2 to T3, T6 to T7, and
T10 to T11) because of the discharging of

3
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Figure 1. Signal waveforms showing operation of tubes V12A, V10B, V10A, and V9B.

capacitors C40 and C41[(fig. 14) through
cathode resistors R59 and R60 and space
time delay V10B. Resistor R58 is the plate
load resistor. Resistors R59, R60, and R61
form a voltage divider network to establish
cathode bias. Variable resistor R60
changes the cathode bias of space time
delay V10B. It is adjusted to the point where
the time delay period for space signals
equals the time delay period for mark sig-
nals (mark time delay V10A). Capacitors
C40 and C41 and resistor R58 make up a
time delay network (approximately 5 ms)
for the mark pulses.

6. Mark Time Delay V10A

The voltage developed across capacitors
C40 and C41 (para Sland|fig. 14) is applied
through grid-current limiting resistor R57
to the grid (pin 2) of mark time delay V10A.
During the transition from a space to a
mark signal, the voltage applied to the grid
of mark time delay V10A is increasing (C;
[fig. I, T3 to T6, T7 to T10, and TII to T13).
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When the amplitude of the voltage issuf-
ficient (CLfig. 1; T4, T8, and T12), the plate
voltage decreases rapidly (D, ; T4 to
T6, T8 to T10, and T12 to T13). During a
space signal, the grid voltage of mark time
delay V10A (fig. 14) is very low (C, fig. 1
T21to T3, T6 to T7, and T10 to T11). Mark
time delay V10A is cut off and the plate
voltage is maximum (D, fig._1, T2 to T4,
T6 to T8, and T10 to T12). Resistor R54
(fig. 14) is the plate load resistor. Capac-
itor C39 is a waveshaping capacitor. Re-
sistors R55 and R56 make up a voltage
divider network to establish cathode bias.

7. Modulator V9B

Modulator V9B[(fig. 14) determines whe-
ther oscillator V9A (para 8) generates a
mark vf signal or a space vf signal. During
a mark signal, the plate voltage of mark
time delay V10A is minimum and
modulator V9B is cut off. During a space

signal, the plate voltage of mark time delay
V10A is maximum and modulator



V9B is conducting. Resistor R53 couples
the plate voltage of mark time delay V10A
to modulator V9B. Resistors R51 and
R52 make up a voltage divider to establish
cathode bias. Capacitor C38 is the cathode
bypass capacitor.

8. Oscillator VOA

Oscillator VOA generates a mark
signal (1,325 cps) when modulator V9B is
cut oﬂ'h 7), and a space signal (1,225
cps) when modulator V9B is conducting
[para 7). During a mark signal, the tuned
circuit for oscillator V9A consists of capa-
citors C32 through C35 and transformer
T5. During a space signal, capacitors C36
and C37 are effectively connected in paral-
lel with the tuned circuit to lower the fre-
guency. Capacitor C31 and resistor R50
provide regenerative feedback. The vf sig-
nals developed across plate load resistor
R48 are applied through coupling capacitor
C29 to output amplifier V8A (para 9). Re-
sistor R49 is the cathode resistor. Capa-
citor C47B and resistor R47 make up a
plate decoupling network. Capacitors C30A
and C30B provide fine tuning adjustment
and reduce the Miller effect.

9. Output Amplifier VBA

a. Vf signals from oscillator V9A (para
8) (fig. 14) are applied through signal
limiting resistors R43 and R86 and grid
resistors R44 and R45 to the grid (pin 2)
of output amplifier VBA. When output am-
plifier conducts (c below), the vf signals
are amplified by output amplifier V8BA and
applied through plate load transformer T4
to the output circuits[(para 10). Capacitor
C27 with winding 3 and4 of transformer T4
form a tuned circuit to approximately 1,275
cps. Resistor R42 is a swamping resistor.
Resistors R46 and R45 form a voltage di-
vider network to establish bias for the grid.

b. The normal level of the output vf
signal is 0 dbm %2 (decibels (db) referred
to 1 milliwatt in 600 ohms). To provide an
adjustment of the output signal level,
resistor_R86 is provided in some equip-
ments (para 2). With the resistor in the
circuit, the output signal level is reduced
4 db; with the resistor strapped (shunted

with a wire), the output signal level is in-
creased 4 db.

c. Cathode resistor R69 and bypass
capacitor C44 are common to output ampli-
fier VBA and transmit gate V8B. When
transmit gate V8B conducts a (1)
and b, output amplifier V8A is cut off,
preventing the vf signal from oscillator
V9A from being applied to the output cir-
cuits [para 10). When transmit gate V8B
is cut off (para|l4a(2) and c), output ampli-
fier VBA conducts and the output of oscil-
lator V9A is applied through output ampli-
fier VBA to the output circuits |(para 10).

10. Output Circuits for Sending Circuit
(fig. 14)

When output amplifier V8A conducts
(bara 9c), the vf signals developed across
transformer T4 are applied to the circuits
described in a and b below, depending on
the position of 4W-2W-TEL switch S2.

a. Switch & in 4W.

(1) Output to line. The vf signals are
applied from terminal 2 of trans-
former T4 through low-frequency
(20 cps) blocking capacitor C5,
impedance matching resistor R5,
contacts 5 and 6 of segment Y on
the rear of switch S2A to the 4W-S
binding post E3. The vf signals are
applied from terminal 1 of trans-
former T4 through impedance
matching resistor R4 and contacts
1 and 2 of segment X on the front
of switch S2A to the 4W-S binding
post E4. Capacitor C5 and resistor
R6 are connected in parallel with
winding 1 and 2 of transformer T4
through contacts 6 and 5 of segment
Y on the rear of switch S2B to pro-
vide the same impedance to trans-
former T4 as when the transformer
is connected to transformer T1
(b (2) below) for two-wire opera-
tion.

(2) Output to receiving circuit. The vf
signals are applied from terminal
4 of transformer T4 through signal
limiting resistor R41 coupling ca-
pacitor C28, the home copy strap,

5



contacts 9 and 10 of segment Z on
the rear of switch S2B to grid re-
sistor R12. The signals developed
across resistor R12 are applied to
limiter-amplifier V1B (para 17 1b);
thus, home copy is provided for the
teletypewriter equipment connec-
ted to the REC jack J1.

Note. When switch S2 is operated to
TEL, the transmitted signal is applied
through the same components as described
in (2) above.

b. Switch S2 in 2W.

(1) Output to line. The vf signas are
applied from terminal 2 of trans-
former T4 through capacitor C5,
contacts 6 and 4 of segment Y on
the rear of switch S2B, impedance
matching resistor R2 and contacts
8 and 9 of segment Z on the rear of
switch S2A to 2W binding post EG6.
The vf signals are applied through
impedance matching resistor R4
and contacts 1 and 2 of segment X
on the front of switch S2A to the
2W binding post E4.

(2) Output to receiving circuit. The vf
signals are applied from termina 2
of transformer T4 through capaci-
tor C5 and contacts 6 and 4 of seg-
ment Y on the rear of switch S2B
to terminal 2 of transformer T1,;
and from terminal 1 of transformer
T4 through contacts 12 and 2 of seg-

ment X on the rear of switch S2B
and capacitor C1 to terminal 1 of
transformer T1. With transformer
T1 in connected in paralel with
transformer T4, the vf signals
from the sending circuit are ap-
plied to the receiving circuit
186 b); thus, home copy is provided
for the teletypewriter equipment
connected to REC jack J1.

(3) Common battery circuit. When a
common battery telephone line cir-
cuit is used for teletypewriter
communication, astr ap is con-
nected between terminals D1 and
F1 on terminal board A [(fig. 1B).
The path of the vf teletypewriter
signals is described in (1) and (2)
above and paragraph 16 b (1). The dc
component of the common battery
line circuit is from 2W binding post
E4 [fig. I4) through contacts 2 and
4 of segment X on the front of switch
S2A, segment Y of switch S3
(through the common battery strap
and contacts 5 and 4 when the switch
is in NORM; and through contacts
6 and 5 when the switch isin SEND),
coil L1, and contacts 1 and 2 of seg-
ment W of switch S1 to 2W binding
post E6. Coil L1 is a holding coil
for the common battery telephone
equipment.

Section Il. CARRIER SUPPRESSION CIRCUIT

11. General

a. The teletypewriter signals applied to
dc amplifier V12A of the sending
circuit is also applied to a time delay net-
work which consists of resistor R85 and
capacitor C45 (fig. 14). The time delay
network activates the carrier suppression
circuit approximately 3 seconds after an
idle signal is received. When successive
mark and space signals are applied to the
time delay network, restorer V12B does
not allow the time delay network to activate
the carrier suppression circuit. When the
carrier suppression circuit is activated,
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a signal is applied through dc amplifier
V11B, dc amplifier V11A, and transmit
gate V8B to cut off output amplifier V8A.
When the carrier suppression circuit is
not activated, no signal is applied through
dc amplifier V11B, dc amplifier V11A,
and transmit gate V8B; and the carrier
suppression circuit has no effect on output
amplifier V8A.

b. When the teletypewriter equipment is
not generating successive mark and space
pulses, the loop circuit is closed (idle con-
dition) and the sending circuit oscillator

VA (para 8) (fig. 14) generates a constant
mark vf signal. The carrier suppression




circuit disables the sending circuit output
c) approximately 3 seconds after
the idle condition exists. This prevents
transmission of a constant mark vf signal
to the distant TH-5/TG. The waveform of
a typical teletypewriter signal character
applied to the sending circuit is illustrated
in A, figure 2.]The vf signal generated by
the oscillator VOA in the sending
circuits is illustrated in _ Note
that the oscillator generates two distinct
vf frequencies: one for a mark pulse and
one for a space pulse. A comparison of the
waveforms illustrated in A and B of [figure]
2 indicates a 5-ms delay for oscillator V9A
(fig. 14) to change frequencies, because of
the space time delay V10B and mark time
delay V10A circuits[(para]5 and 6). The
effect of the carrier suppression circuits
on the vf signal applied to the line is il-
lustrated in C,. Note that a vf sig-
nal is applied to the line whenever mark
and space pulses are generated by the tele-
typewriter equipment (A,|fig. 4). Three
seconds after the loop circuit is in the idle
condition, no vf signal is applied to the

line (C, [fig. 2).

12. Restorer V12B and Dc Amplifier V11B

a. When the carrier suppression is
activated, dc amplifier V11B functions as
follows: A voltage is developed across
grid resistor R67 (fig. 14) and applied

through time delay network which consists
of resistor R85 and capacitor C45. The
voltage developed across capacitor C45 is
applied through grid-current limiting re-
sistor R82 to the grid (pin 7) of dc ampli-
fier V11B. Dc amplifier V11B conducts;
the plate voltage decreases and is applied
to dc amplifier V11A (pard 13a). Resis-
tors R84 and R83 form a voltage divider
network to establish a fixed bias for the
cathode. Resistor R81 is the plate load re-
sistor.

b. When the carrier suppression circuit
is not activated, restorer V8B and dc am-
plifier V11B function as follows.

(1) The first signal of a character ap-
plied to the SEND jacks J2 and J3
is a space signal (A, [fig. d). The
loop circuit is open and no voltage
is developed across resistor R67
(fig. 14). The voltage charge de-
veloped across capacitor C45 (a
above) discharges quickly through
resistor V67 and restorer V12B.
Dc amplifier V11B cuts off; the

plate voltage decreases and is ap-

ied to dc amplifier V11A

13h).

(2) When a succession of mark and
space signals (after the initial
space signal ((1) above) are ap-
plied to the SEND jacks J2 and J3,

capacitor C45 charges slightly
during the mark signal (a above)
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Figure 2. Waveform comparison for sending cticuits of teletypewriter input signal, vf signal generated by
oscillator, and vf signal applied to line.



and quickly discharges for the
space signal ((1) above). Thus, dc
amplifier V11B is continualy cut
off; the plate voltage rises and is

plled to dc amplifier V11A [(pard
[136).

13. Dc Amplifier V11A

a. When the carrier suppression circuit
is activated, dc amplifier V11A [(fig. 14)
functions as follows. The low plate voltage
of dc amplifier V11B (para 1Z2]a) is applied
through signal limiting resistor R80, grid
resistor R79, and grid-current limiting
resistor R78 to the grid (pin 2) of dc am-
plifier V11A. Dc amplifier V11A is cut
off; the plate voltage rises and is applied
to transmit gate V8B when switch S3 is in
NORM a (1)). Resistors R81, R80,
and R79 form a voltage divider network to
establish a fixed bias for the grid. Re-
sistors R77 and R76 form a voltage divider
network to establish a fixed bias for the
cathode. Resistor R75 is the plate load
resistor.

b. When the carrier suppression circuit
is not activated, dc amplifier V11A func-

tions as follows. The high plate voltage of
dc amplifier V11B b) is applied
through resistors R80, R79, and R78 to the

grid of dc amplifier V11A, Dc amplifier
V11A conducts: the plate voltage decreases

and is applied to transmit gate V8B when
switch S3 is in NORM [(para 14| a (2)).
14. Transmit Gate V8B

a. Switch S3 in NORM.

(1) When the carrier suppression cir-
cuit is activated, the high plate
voltage of dc ampllfler V11A [(fig)
[14) (para 13a) is applied through
contacts 8 and 11 of segment Z of
switch S3 and grid-current limiting
resistor R71 to the grid (pin 7) of
transmit gate V8B. Transmit gate
V8B conducts; the high voltage de-
veloped across cathode resistor

R69 is applied to the cathode (pin
3) of output amplifier V8A. Out-
put amplifier V8A is cut off and
prevents the output of oscillator
VOA from being applied to the out-
put circuits [(para 10). Resistors
R75 and R74 form a voltage divider
to establish a fixed bias for the
grid.

(2) When the carrier suppression cir-
cuit is not activated, transmit gate
V8B functions as follows. The low
plate voltage of dc amplifier V11A
(para_13b) is applied through con-
tacts 8 and 11 of segment Z of
switch S3 and resistor R71 to the
grid of transmit gate V8B. Trans-
mit V8B is cut off; the low voltage
developed across resistor R69 is
applied to the cathode of output am-
plifier V8A. Output amplifier V8A
conducts and permits the output of
oscillator V9A to be plled to the
output circuits| (para 10).

b. Switch & in REC. Resistors R72 and
R73 form a voltage divider network to es-
tablish a fixed bias for the grid of trans-
mit gate V8B. The voltage developed
across resistor R73 is applied through
contacts 9 and 11 of segment Z of switch
S3 and resistor R71 to the grid of transmit
gate V8B. Transmit gate V8B conducts,
the high voltage developed across resistor
R69 is applied to the cathode of output
amplifier V8A. Output amplifier V8A is
cut off and prevents the output of oscillator
VOA from being applied to the output cir-

cuits (para_10).

c. Switch S3 in SEND. The grid of trans-
mit gate V8B is connected to ground
through resistor R71 and contacts 11 and
10 of segment Z of switch S3. Transmit
gate V8B is cut off; the low voltage de-
veloped across resistor R69 is applied to
the cathode of output amplifier V8A. Out-
put amplifier V8A conducts and the output
of oscillator VOA is applied to the output
circuits [(para_1D).



Section Ill. RECEIVING CIRCUITS

15. General

(fig. 14)

The receiving circuits convert vf fre-
guency-shift, teletypewriter signals into
neutral, 20-ma dc, teletypewriter signals.

a. When 4W-2W-TEL switch S2 is in
2W, the vf signals are applied to trans-
former T1 from the 2W binding posts dur-
ing reception from the distant TH-5/TG
or from transformer T4 during trans-
mission in the sending circuit. When
switch S2 is in 4W, the vf signals are ap-
plied to transformer T1 from the 4W-R
binding posts during reception from the
distant TH-5/TG or, if the home copy
strap is connected, from transformer T4
in the sending circuit to the grid of limiter-
amplifier V1B,

b. Vf signals applied to transformer T1
are routed through limiter-amplifier V1A
and limiter V2A to the mark and space
discriminator and_to buffer V2B in the
threshold circuit (para 21). Mark signals
are converted to dc signals in the mark
discriminator and applied through detector
double V3 to output amplifier V5 causing
it to send a mark dc signal to REC jack
J1. Space vf signals are converted to dc
signals in the space discriminator and ap-
plied through detector doubler V4 to out-
put amplifier V5, causing it to send a
space dc signal to REC jack J1.

16. Input Circuits for Receiving Circuit

(Fig. 14)
a. Switch S2 in 4W.

(1) Input from line. The vf teletype-
writer signals are applied from 4W
binding post E5 through contacts
10 and 11 of segment Y on the front
of switch S2A, impedance matching
resistor R1, and low-frequency
(20-cps) blocking capacitor C1 to
terminal 1 of transformer T1. The
vf teletypewriter signals are ap-
plied from 4W binding post E6
through contacts 9 and 8 of segment
Z on the rear of switch S2A, and
impedance matching resistor R2

to terminal 2 of transformer T1.
Capacitor C2 and resistor R3 are
connected in parallel with winding
1 and 2 of transformer T1 through
contacta 1 and 2 of segment X on
the rear of switch S2B to provide
the same impedance to trans-
former T1 as when the transformer
is connected to transformer T4
(b (2) below) for two-wire operation.

(2) Input from sending circuit. The
vf teletypewriter signals are ap-
plied from winding 3 and 4 of trans-
former T4 through signal limiting
resistor R41, blocking capacitor
C28, home copy strap, contacts 9
and 10 of segment Z on the rear of
switch S2B, and grid resistor R12
to the grid (pin 7) of limiter ampli-
fier V1B (para 17|b).

b. Switch & in 2w,

(1) Input signal from line. The vf tele-
typewriter signals are applied
from 2W binding post E6 through
contacts 8 and 9 of segment Z on
the rear of switch S2A, and imped-
ance matching resistor R2 to ter-
minal 1 of transformer T1. The vf
teletypewriter signals are applied
from 2W binding post E4 through
contacts 1 and 2 of segment X on
the front of switch S2A, impedance
matching resistor R4, contacts 2
and 12 of segment X on the rear of
switch S2A, and blocking capacitor
C1 to terminal 1 of transformer T1.

(2) Input from sending circuit. The
path of the signals applied to trans-
former T1 from transformer T4 is

described i paragraph 10 b (2).

17. Limiter-Amplifiers V1A and V1B and
Limiter V2A

Limiter-amplifiers V1A and V1B

amplify and limit vf signals applied to

them; limiter V2A limits vf signals applied
to it. For signals applied above a certain
input signal level, the positive signal peaks
are limited by grid current-limiting action

9



and the negative signal peaks are limited
by tube cutoff.

a. VI teletypewriter signals applied to
transformer T1 (para_16) are developed
across winding 3 and 4 of transformer T1
and swamping resistor R7 and applied to
the grid of limiter-amplifier V1A through
grid current-limiting resistor R8. The
output of limiter-amplifier V1A is devel-
opeFI egcrﬁss plhate Iozls\d resistor Rl((): and
applied through coupling capacitor C7 to
the grid of Iimiter-ampli?lper V1B (b
below). Resistor R9 is the cathode resistor
and C6A is the cathode bypass capacitor.
Resistor R11 and capacitor C6B provide
plate decoupling.

b. The input signa to limiter-amplifier
V1B is developed across ?_rid_ resistor R12
and applied to the grid of limiter-amplifier
V1B through grid current-limiting re-
sistor R13. The output of limiter-amplifier
V1B is developed across plate load re-
sistor R15 and applied through coupling
caoacnor C8to the grid of limiter V2A (c
below) and to the threshold circuit through
capaoitor C9 to the grid of buffer V2B
(para 21). Resistor R14 is the cathode re-
sstor. Resistor R16 and capacitor C6C
provide plate decoupling.

C. The input signal to limiter V2A is
developed across grid resistor R17 and
applied to the grid of limiter V2A through
grid current-limiting resistor R18. Re-
sistor R19 is the cathode resistor. The out-
put of limiter V2A is developed across the
plate load of discriminator transformers

T2 and T3 (para 181a). Regardless of the
level of the signals applied from the line

(between 0 and -50 dbm), limiter V2A ap-

plies signals that are square shaped and

gtnchangl ng in amplitude to the discrimin-
or.

18. Mark and Space Discriminator and
Detector Doublers V3 and V4

The discriminator (fig. 14) consists of
two tuned circuits; one for mark signals
and the other for space signals. Detector
doubler V3 and V4 rectify and amplify the
signals developed across the associated
transformer. The net output voltage of
detector doublers V3 and V4 is applied to
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the grid of output amplifiers V5[(para 19).
Since the functions of the tuned circuits
and the circuits for detector doublers V3
and V4 are similar, only the circuit func-
tions of mark discriminator T2 and de-
tector doubler V3 will be covered in detail.
Where components in the circuit of space
discriminator T3 and detector doubler V4
are given in parenthesis, it indicates that
the components have a similar function to
the component in the circuit of mark dis-
criminator T2 and detector doubler V3.

a. Mark Discriminator (Transformer
T2 (T3)). The output from limiter V2A
c) is applied through transformer
T2 (T3) to detector doubler V3 (V4). Pri-
mary winding 1 and 2 of transformer T2
(T3) is tuned to 1,400 cps g,210 cps) by
capacitors C10, C11, and C12 (C14 and
C15). Secondary winding 3 and 4 of trans-
former T2 (T3) couples the signal to de-
tector doubler V3 (V4).

b. Detector Doubler V3 (V4).

(1) Assume that, during the positive
half of an input cycle, terminal 3 of
transformer T2 (T3) is positive
with respect to termina 4. De-
tector doubler V3A (V4A) conducts
and charges capacitor C18 (C16).
During the negative half of the input
cycle, termina 4 of transformer
T2 (T3) becomes positive with re-
spect to terminal 3. Detector
doubler V3A %V4A; cuts off and ca-
pacitor C18 (C16) begins to dis-
charge through detector doubler
V3B (V4B) and resistor R21 (R20).
Thus, the capacitor charge time is
short and its discharge time is

long.
(2) During the negative half of the in-
put cycle ((1) above), capacitor C19

C17) charges in a similar manner
through detector doubler V3B
V4B), and then beginsto discharge
through detector doubler V3A
4A) and resistor R21 (R20) during
the positive half of the input cycle.
(3) The voltages developed across ca-
pacitors C18 andC19(C16 and C17)
are series aiding, and the effect of
twice the amplitude of the input
voltage appears as the rectified



output across resistor R21 (R20).
Capacitor C21 (C20) filters the
rectified output across resistor
R21 (R20).

(4) The voltages developed across re-
sistors R21 and R20 are in series
opposition and determine the output
net voltage (c below) of the detector
doublers.

c. Output of Detector Doublers V3 and
V4,

(1) When a mark vf teletypewriter sig-
nal is received (between approxi-
mately 1,287 and 1,400 cps), the
resonant characteristics of tuned
transformers T2 and T3 cause the
voltage developed across trans-
former T2 to be greater than the
voltage developed across trams-
former T3. In turn, the voltage de-
veloped across load resistor R21
will be greater than the voltage
developed across load resistor R20
(b above). Thus, the voltage devel-
oped across load resistor R22 will
be positive at the junction of re-
sistors R23 and R24 with respect.
to the grounded side of resistor
R39 and applied to the grid of output
amplifier V5 (para 19Db).

(2) When a space vf teletypewriter sig-
nal is received (between approxi-
mately 1,210 and 1,275 cps), the
resonant characteristics of tuned
transformers T2 and T3 cause the
voltage developed across trans-
former T3 to be greater than the
voltage developed across trans-
former T2. In turn, the voltage de-
veloped across resistor R20 will be
greater than the voltage developed
across resistor R21 (b above). The
resultant voltage developed across
load resistor R22 will be negative
at the junction of resistors R23 and
R24 with respect to the grounded
side of resistor R39 arid applied to
the grid of output amplifier V5

( b).

3) When no signal frequency is applied
to the receiving circuit (idle condi-
tion), signal voltage is not devel-
I%e)d across resistor R22

a).

19. Output Amplifier V5

Plate voltage for output amplifier V5
is applied from rectifier V13 through
voltage-dropping resistor R27, REC jack
J1, and the receive circuit of the teletype-
writer equipment connected to the REC
jack.

a. During idle condition, no signal volt-
age is applied from detector doublers V3
and V4 (para 18t(3)). The positive voltage
developed across cathode resistor R39 in
receive gate V7B (para 24h) is applied to
grid resistor R23. The voltage developed
across resistor R23 is applied through
load resistor R22, wave-shaping resistors
R24, R25, and R26 and capacitors C22 and
C23 to the grid of output amplifier V5. Out-
put amplifier V5 conducts and applies a
mark signal to the REC jack and the receive
circuit of the teletypewriter equipment
connected to the jack.

b. During reception of successive mark
and space signals, the circuit functions as
follows:

(1) When a mark signal is received,
the positive output voltage of de-
tector doublers V3 and V4 (para
18c(1)) is applied to the grid of out-
put amplifier V5. Output amplifier
V5 conducts and the plate current
puts the teletypewriter receiving
equipment in the closed (marking)
condition.

(2) When a space signal is received,
the negative output voltage of de-
tector doublers V9 and V4[(para 18
c(2)) is applied to the grid of output
amplifier V5. Output amplifier V5
is cut off and the loss of the current
puts the teletypewriter receiving
equipment in the open (space) con-
dition.

1



Section IV. THRESHOLD CIRCUIT

20. General

(fig. 14)

a. When no vf teletypewriter signals or
vf teletypewriter signals weaker than -50
dbm are applied to the receiving circuit,
the threshold circuit provides for an idle
(mark) signal to be applied to the loop cir-
cuit of the teletypewriter receiving equip-
ment connected to REC jack J1. When vf
teletypewriter signals stronger than -50
dbm are applied to the receiving circuit,
the threshold circuit is disabled.

b. Vf teletypewriter signals applied to
the receiving circuit are routed to the
threshold circuit from limiter amplifier
V1B. In the threshold circuit, the vf sig-
nals are routed through buffer V2B, and
rectified by voltage doubler V6. The rec-
tified signals are applied through trigger
V7A to receive gate V7B. Receive gate
V7B is cut off and output amplifier V5 is
controlled by the signals applied from de-
tector doublers V3 and V4.

c. When no vf signals are applied to the
receiving circuit, receive gate V7B con-
ducts to keep output amplifier V5 conduct-
ing and applying an idle signal to the tele-
typewriter equipment connected to the
REC jack.

21. Buffer V2B

a. During i dl e condition, no vf signals
are applied through coupling capacitor C9
fig. 14) from limiter-amplifier V1B to
buffer V2B (dara 17H). No signal voltages
are applied from buffer V2B to rectifier
doubler V6 [para 2?a).

b. When vf teletypewriter signals are

applied to limiter-amplifier V1B (paral

they are routed through capacitor
C9 and grid resistor R29 to the grid (pin
7) of buffer V2B. The signal voltages de-
veloped across cathode resistor R30 are

applied through coupling capacitor C24 to
rectifier doubler V6 b).

22. Rectifier Doubler V6

a. During idle condition, no signal volt-
ages are applied from buffer V2B (para
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[21a). No signal voltages are applied from
tifier doubler V6 to trigger V7A (paral
[23a).

b. When vf teletypewriter signals from
buffer V2A |(para 21b) are applied to rec-
tifier doubler V6 they are rectified and
applied across load resistor R31 to the
grid (pin 2) of trigger V7A (para 23b). The
dc voltage is approximately double the
root-mean-square voltage of the alter-
nating current (ac) of the signal applied
from buffer V2B. Capacitor C25 is a filter
capacitor.

23. Trigger V7A

a. During idle condition, no signal volt-
age is applied across resistor R31[(fig. 14)
from rectifier doubler V6 [para 2Pa).
Trigger V7A is cut off; the plate voltage
increases and is applied to neon lamp EO9.
Neon lamp E9 lights and the plate voltage
of trigger V7A is applied to the grid (pin
7) of receive gate V7B (para 24a). Re-
sistors R35, R34, and R87 form a voltage
divider network to establish a fixed cathode
bias.

b. When rectifier doubler V6 applies
signals to resistor R31[ (para 2Pb), they
are applied through grid-current limiting
resistor R32 and across wave-shaping ca-
pacitor C26 to the grid (pin 2) of trigger
V7A. Trigger V7A conducts; the plate volt-
age decreases and is applied to neon lamp
E9. Neon lamp is extinguished and no signal
voltage is applied to the grid of receive
gate V7B (para 24b).

24. Receive Gate V7B

a. During an idle signal, the plate voltage
of trigger V7A developed across grid re-
sistor R36 by the conduction of
neon lamp E9 ﬂn). causes receive
gate V7B to conduct. The voltage developed
across cathode resistor R39 is applied
through load resistor R22 (on which no sig-
nal voltage is applied from detector dou-
blers V3 and V4 (para|18c(3)) to grid re-
sistor R23 of output amplifier V5. Output
amplifier V5 conducts and provides a



marking condition for the teletypewriter
equipment connected to the REC jack J1.
Resistors R38 and R39 form a voltage
divider network to establish a fixed cathode
bias.

b. When neon lamp E9 is extinguished,
no signal voltage is developed across grid
resistor R36 and applied to the grid (pin 7)

Section V. POWER SUPPLY, SIGNALING

25. Power Supply
(fig. 14)

a. Transformer T6. Transformer T6
supplies ac voltages to rectifiers V13, V14,
and V15 (b through d below) and filament
voltages to the electron tubes.

b. Rectifier V13. Rectifier V13 provides
operating voltages for the electron tubes.
Dc is provided through load resistor R68
with filter capacitor C46B for the tube cir-
cuits in the sending and carrier suppres-
sion circuits, through load resistor R40
with filter capacitor C46A for the tube cir-
cuits in the receiving and threshold
circuits, and through load resistor R27
with filter capacitor C46C for the plate
circuit of dc amplifier V5.

c. Rectifier V14. Rectifier V14 provides
operating voltage for the grid of tube V12A
through the sending circuit of the teletype-
writer equipment connected to SEND jacks
J2 or J3. Capacitor C47A provides filter-
ing.

d. Rectifier V15. Rectifier V15 provides
operating voltage for ringing generator E8
a). Capacitor C48 provides filter-
ing.

26. Signaling and Ringing Circuits
(fig. 14)

a. Signaling Circuit
(1) When switch S1 is operated to
RING, dc voltage from rectifier
V15 [(para P5d) is applied from ter-
minal 8 of transformer T6 to ter-
minal 2 of ringing generator ES8;
and from the cathode (pin 7) of rec-
tifier V15 through contacts 5 and 6
of segment X of RING switch S1 to

of receive gate V7B. Receive gate V7B is
cut off. The voltage developed across re-
sister R39 and applied through load
resistor R22 to the grid (pins 2 and 7) of
output amplifier V5 has little effect. The
signal voltages applied from voltage dou-
blers V3 and V4 to resistor R22 control the
action of output amplifier V5 (para 18¢(1)
and (2)).

AND RINGING, AND TELEPHONE CIRCUITS

terminal 1 of ringing generator E8.
Ringing generator E8 contains a
mechanically resonant vibrator
that converts dc to 20 cps ac.

(20 When switch S1 is operated to
RING, the 20-cps output of ringing
generator E8 is applied to the line
binding posts as follows:

(@) When 4W-2W-TEL switch S2 is
operated to 4W, the 20-cps signal
is applied from terminal 4 of
ringing generator E8 through
contacts 11 and 12 of segment Z
of switch S1, ballast lamp E7, and
contacts 3 and 6 of segment Y on
the rear of switch S2A to 4W-S
binding post E3; and from ter-
minal 3 of ringing generator E8
through contacts 8 and 9 of seg-
ment Y of switch S1 to 4W-S bind-
ing post E4. Ballast lamp E7 is a
variable load for ringing gener-
ator ES8.

(b) When 4W-2W-TEL switch S2 is
operated to 2W, the 20-cps signal
is applied from terminal 4 of
ringing generator E8 through
contacts 11 and 12 of segment Z
of switch S1, ballast lamp E7, and
contacts 3 and 12 of segment X on
the rear of switch S2A to 2W bind-
ing post E6; and from terminal 3
of ringing generator E8 through
contacts 8 and 9 of segment Y of
switch S1 to 2W binding post E4.

b. Ringing Circuit. When a 20-cps ring-
ing signal is received at the line binding
posts, it activates buzzer 11 and relay K1.

(1) When 4W-2W-TEL switch S2 is
operated to 4W, the 20-cps signal

13
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(2)

©)

(4)

applied to 4W-R binding post E5 is
routed through contacts 11 and 7 of
segment Y on the front of switch
S2A, terminal 1 of buzzer 11 ((5)
below) and through buzzer 11 to
terminal 5 of relay K1 ((6) below).
The 20-cps signal applied to 4W-R
binding post E6 is routed through
contacts 1 and 2 of segment W of
switch S1, dc blocking capacitor
C3, to terminal 1 of relay K1 ((5)
below), and through relay K1 to
terminal 2 of buzzer 11 ((6) below).
When 4W-2W-TEL switch S2 is op-
erated to 2W, the 20-cps signal
applied to 2W binding post E4 is
routed through contacts 2 and 7 of
segment X on the front of switch
S2A to termina 1 of buzzer 11 ((5)
below), and through buzzer 11 to
terminal 5 of relay K1 ((6) below).
The 20-cps signal applied to 2W
binding post E6 is routed through
contacts 1 and 2 of segment W of
switch S1, and capacitor C3 to ter-
minal 1 of relay K1 ((5) below), and
through relay K1 to terminial 2 of
buzzer 11 ((6) below).

When 4W-2W-TEL switch S2 is op-
erated to TEL, the 20-cps signal
applied to TEL binding post E3 is
routed through contacts 6 and 7 of
segment Y on the rear of switch
S2A to termina 1 of buzzer 11 ((5)
below), and through buzzer 11 to
terminal 5 of relay K1 ((6) below).
The 20-cps signal applied to TEL
binding post E5 is routed through
contacts 11 and 9 of segment Z on
the rear of switch S2A, contacts 1
and 2 of segment W of switch S1,
and capacitor C3 to termina 1 of
relay K1 ((5) below), and through
relay K1 to terminal 2 or buzzer 11
((6) bel ow) .

When 4W-2W-TEL switch is op-
erated to TEL, the 20-cps signal
applted to 2W binding post E4 is

routed through contacts 2 and 7 of
segment X on the front of switch
S2A, to terminal 1 of buzzer 11 ((4)
below), and through buzzer 11 to
terminal 5 of relay K1 ((5) below).
The 20-cps signal applied to bind-
ing post E6 is routed through con-
tacts 1 and 2 of segment W of switch
S1, and capacitor C3 to terminal 1
of relay K1 ((5) below), and through
relay K1 to buzzer 11 ((6) below).

(5) A 20-cps signal applied through
buzzer 11 activates the buzzer and
gives an audible indication of the
ringing signal.

(6) A 20-cps signal applied through
relay K1 causes the relay to oper-
ate. Closed contacts 3 and 4 put a
short circuit across tip and Sleeve
contacts of REC jack J1. Shorting
out the signal applied from, output
amplifier V5 to the REC jack
causes the teletypewriter equip-
ment to run open.

27. Telephone Circuit

When a local or common battery tele-
phone circuit is used for telephone com-
munication by the operator of the TH-5/
TG, the telephone lines are connected to
the TEL binding posts, and the 4W-2W-
TEL switch S2 is operated to TEL.

a. Speech signals between the telephones
are routed between the TEL and 2W binding
posts as follows. Speech signal applied to
TEL binding post E3 is routed through con-
tacts 6 and 7 of segment Y on the rear of
switch S2A, and contacts 7 and 2 of segment
Y on the front of switch S2A to 2W binding
post E4. Speech signal applied to TEL bind-
Ing post ES are routed through contacts 11
and 9 of segment Z on the rear of switch
S2A to 2W binding post EG6.

b. Twenty-cps ringing signals applied to
the TEL and 2W binding posts are routed

to relay K1 and buzzer |1 as described in
[paragragh 266(2) through (6).



CHAPTER 3
THIRD ECHELON MAINTENANCE

Section |. GENERAL TROUBLESHOOTING INFORMATION

Warning: When troubleshooting or making repairs on the TH-5/TG, be extremely
careful. Voltages as high as 560 volts ac are present internally.

28. General Instructions

a. Troubleshooting the TH-5/TG at third
echelon maintenance level includes all the
techniques outlined for organizational
maintenance and any special techniques
required to isolate a defective part.

b. Troubleshooting may be performed
while the TH-5/TG is operating as part
of a system or, if necessary, after the
TH-5/TG has been removed from service.
Usually, when troubleshooting is per-
formed while the TH-5/TG is operating as
part of a system, it is done at the organ-
izational level (TM 11-5805-246-20).
Troubleshooting at the third echelon level
is usually performed with the TH-5/TG
removed from the equipment with which it
is normally associated.

29. Organization of Troubleshooting
Procedures

a. General. The first step in servicing
a defective TH-5/TG is to sectionalize the
fault. Sectionalization means tracing the
fault to either the sending or the receiving
circuit or to the power supply (TM 11-
5805-246-20). The second step is to local-
ize the fault to a defective stage in the
sending or receiving circuit or power sup-
ply. The third step, isolation, Is to trace
the fault to the defective part. Some faults,
such as burned-out lamps, fuses, re-
sistors, etc, often may be located by
inspection; the majority of the faults, how-
ever, must be isolated by making voltage
and resistance checks at the individual
parts.

b. Sectionalization. After the trouble
has been sectionalized, a check of all
pluck-out parts and a visua inspection will
often lead the repairman directly to the

source of trouble; if not, localization and
isolation procedures (c and d below) will
aid in locating the defective part of the cir-
cuit.

c. Localization. Use the troubleshooting
checklist to aid in localizing the
trouble to a stage or stages within the
sending or receiving circuit or power sup-
ply.

d. Isolation. After localization, use
voltage, resistance, and continuity meas-
urements to isolate the trouble to the de-
fective part. In al tests, the possibility of
intermittent troubles should not be over-
looked. If present, this type of trouble may
often be made to appear by tapping or jar-
ring the equipment.

30. Tools, Test Equipment, and Material
Required

Tools, test equipment, or material

Tool Equipment TE- 123 . . .

Frequency Meter AN/TSM-16', ™™ 11-6625-218-12

or equa.

Multimeter TS-352/U, or T™M 11-5527
equal.

Test Set, Electron Tube TV- TM 11-6625-247-12
7/U, or equal.

Decibel Meter. ME-22/PCM T™M 11-2096
(part of Test Set TS-140/
PCM), or equal.
Teletypewriter TT-4A/TG,
or equal.

Dummy plug®.

T™M 11-5815-206-12

‘The dummy plug may be either a tip-sleeve plug (such as Plug,
Telephone PJ-055B) or a plastic plug capable of fitting tba SEND and
REC jacks of the TH-5/TG and opening their contacts.
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Section |l.

31. Troubleshooting Checklist
a. Procedure. To

isolate a cause of

trouble, first use the corrective procedure

given in TM 11-5805-246-20; then co

ntinue

with the corrective measures given in the

checklist (b below).

(1) When advised to check a partic-

ular circuit for continuity or to
check the circuit of a particular
tube, switch, etc, check for ab-
normal meter readings. Use the
tube socket voltage and resistance
diagrams in TM 11-5805-246-20
and the terminal board voltage and

(2

TROUBLESHOOTING PROCEDURES

[3. When an abnormal meter indica-
tion is obtained, test each of the
parts involved in the particular
circuit. Replace any defective part;
then test the circuit to see whether
the correct voltage or resistance
reading is obtained. Finally test the
TH-5/TG; use the equipment per-
formance checklist given in TM 11-
5805-2460-10.

Usd figure 14 for the signal cir-
cuitry and[figure 15]for wiring and
layout of parts on the chassis. Use
through 7 for location of
parts mounted on the chassis.

b. Checklist.

Probable trouble

Corrective measures

Defective wiring to transformer T6 . .

Defective transformer T6. . . .. ... ...

Defective eectron tube circuit V8,

Defective output circuit.. . .. ........

Defective transformer T4. . . ... ... ..
Defective electron tube circuit V1,

Defective input circuit . .. ...........

Defective transformer T1...........
Defective electron tube circuit V13

Defective relay K1. . . ... ... ...

Defective €electron tube circuit V7E. .

a. Defective electron tube circuit

b. Defective electron tube circuits

resistance diagram given ih_Figur
':\T;n Symptom
1 | None of the electron tubes
lights when power is
applied.
2 | Teletypewriter receives
from but cannot trans- V9, V10, V11, V12, or V14
mit to distant terminal.
3 | Teletypewriter transmits
to but cannot receive V2, V3, V4, V5, V6, or V7.
from distant terminal.
4 | Teletypewriter runs open:
AW-2W-TEL switch in or V5.
al positions and NORM-
REC-SEND switch in all
positions.
5 | Neon glowlamp lighted and
teletypewriter runs open.
6 | Distorted copy when tele-
writer is receiving
a. From distant station . .
V1, V2, V3, V4, or V5.
b. Homecopy ...........
V9 or V8A.
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Check wiring continuity between plug P1
and 1-2 winding of transformer T6.

Check for 6.3 volts ac between terminals
10 and 11 transformer T6. Check
transformer T6 [(para_36).

Check the circuits associated with elec-
tron tubes V8 through V12, and V14.

If tube V9 or V10 or components as-
sociated with these circuits are re-
placed, check the send biad (para 3%).

Check the continuity between transformer
T4 and 4W-S binding posts for four-
wire operation and between T4 and 2W
binding posts for two-wire operation.

Check transformer T4 [(para_3%).

Check circuits associated with electron
tubes V1 through V7, If tubes V3 and
V4 or components associated with
these tubes or with tube V5 are re-
placed, check the discriminator
(oara_35),

Check continuity between 4W-R binding
posts and transformer T1 for four-
wire operation and between 2W bind-
ing posts and tranformer T1 for
two-wire operation.

Check transformer T1 .

Check circuits associated with electron
tubes V5, and V13.

Check to see that contacts 3 and 4 of
relay K1 are not connected. If they
are connected, replace the relay.

Check circuits associated with electron
tube V'7B.

a. Check circuits associated with elec-
tron tubes V1 through V5. If tube
V3 or V4 is replaced, check the
discriminator [[para_3%).

b. Check circuits associated with elec-
tron tubes V9 and V8A. Check the



I’t\fén Symptom Probable trouble Corrective measures
output frequen ).
Incorrect send bias adjustment . . . . .. Check the send bi .
Defective electron tube circuits V9B, | Check circuits associated with electron
V10, or V12A. tubes VOB, V10, and V12A.
Defective receiving circuit. . . . .. .. .. Perform the corrective measures sug-
gested for symptom a above.

7 | Unable to break trans- Defective static ringing generator Check circuits associated with electron
mission from distant E8, electron tube V15, switch S1, tube V15. Ringing generator E8
terminal or signal local or switch S2. should buzz when RING switch is
battery switchboard using operated. If it does not buzz, check
RING switch. circuits associated with electron

tube V15, and continuity of contacts
of segment X of switch S1. If dc is
present on terminal 1 and 2 of the
generator, replace the generator. If
the generator buzzes, check the con-
tinuity of the circuit from terminals
3 and 4 of the generator to the 2W
binding posts.

8 | Unable to signa common Defective coil L1 or contacts of Check the continuity of the circuit from
battery switchboard using switches S2 or S3. coil L1 to the 2W binding posts. Check
4W-2W-TEL switch in coil L1[{para_36).

TEL position.

9 | Oscillator frequency out- Defective electron tube circuit V8A or [ Check electron tubes V8A and VOA.
side required limifs_(pard | VO9A. Check the circuits associated with
[3Za] _&and output signal these tubes. If parts are replaced in
level is satisfactafy (parh these circuits, recheck the output fre-
[333). quency (para_—3Za).

10 | Output signal level outside | Defective electron tube circuit V8A or | Check electron tubes VBA and VOA.
required limits[{para 3Ba) | V9A. Check the circuits associated with
and oscillator frequency these tubes. If parts are replaced, in
is satisfactory [(para 32a). these circuits, recheck the output fre-

quency (para_32a),
a. Two-wire operation a. Defective output circuit ......... a. Check continuity between transformer
only. T4 and 2W binding posts. Check
transformers T1 and T4 .
b. Four-wire operation b. Defective output circuit . . . .. .. .. b. Check continuity between transformer
only. T4 and 4W-S binding posts. Check
transformer T4 [(para_36).

11 | Send bias outside required | Defective electron tube circuit V9B, Check electron tubes V9B, V10, and
limits [(para_33). V10, or V12A. V12A. Check the circuits associated

with these tubes. If parts in circuits
associated with electron tube V9B or
V10 are replaced, check the output
frequency [(para_32a).

32. Output Frequency Test and Adjustment (2) Measurement.

a. Test Procedure.

(1) Test setup.

@

(a) Operate the 4W-2W-TEL switch

(b)

of the TH-5/TG to 4W and the
NORM-REC-SEND switch tO
send.

Connect the AN/TSM-16 to the
A4W-S binding posts of the
TH-5/TG.

Connect the equipment power
cords to the ac power source.
Turn on the AN/TSM-16 and
alow the equipment to warm up.

(b)

Record the AN/TSM-16 indica-
tion. The AN/TSM-16 should in-
dicate 1,325 cps 2.

Insert a dummy plug into a SEND
jack of the TH-5/TG. Record the
the AN/TSM-16 indication. The
AN/TSM-16 should indicat
1,225 cps +2.

Note. If the output frequency measured

((@ and (b) above) is more than +8 cps of
1,325 and 1,225 cps, perform the correc-

tive measures given ifl_paragrapnh 31, item

9, and repeat the procedures in (1) and

17
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(2) (a) and (b) above. If the output fre-
quency requirement is still not met, high-
er echelon maintenance is required to
calibrate the oscillator.

(c) Adjust the output frequency of the
TH-5/TG (b below) when the fre-
guencies measured are less than
+8 cps but more than +2 cps.

b. Adjustment.
(1) Test setup. Use the procedures
givenin a (1) above.
(2) Procedure.

(a) Alternately adjust the sections of
capacitor C30 (A, [fig. 7) with an
insulated screwdriver until the
AN/TSM-16 indicates 1,325 cps.

(b) Insert a dummy plug into a SEND
jack of the TH-5/TG. The
AN/TSM-16 should indicate 1,225
cps. Alternately vary the sections
of capacitor C30 until the re-
guirement is met.

(c) Repeat the procedures in (a) and
(b) above until the AN/TSM-16
indicates equally within 2 cps
of 1,325 and 1,225 cps.

33. Output Signal Level Test and Adjustment

a. Test Procedures. Perform the out-

put frequency tests [(para_32d). Perform
the procedures given in (1) and (2) below.

(1) Test setup.

(a) Operate the 4W-2W-TEL switch
of the TH-5/TG to 4W and the
NORM-REC-SEND  switch to
SEND.

(b) Connect the ME-22/PCM to the
AW-S binding posts of the
TH-5/TG. Operate the INPUT
IMPEDANCE switch of the ME-
22/PCM to 600 OHM.

(c) Connect the equipment power
cords to the ac power source,
Turn on the ME-22/PCM and al-
low the equipment to warm up.

(2) Procedure.
(a) Record the ME-22/PCM indica-
tion. The ME-22/PCM should

0 dbm 2.
(b) Insert a dummy plug into a
SEND jack of the TH-5/TG and

record the ME-22/PCM indica-
tion. The ME22/PCM should in-
dicate within 0.5 db of the indica-
tion obtained in (a) above.

Note. If the output signal level meas-
ured ((@) and (b) above) is more than +6
dbm, perform the corrective measures giv-

en in[paragraph 3lb,item 10, and repeat
the procedures in (1) and (2) (a) and
(b) above.

(c) Adjust the output signal level of
the TH-5/TG (b below) when the
levels measured are less than =6
dbm but more than =2 dbm.

b. Adjustment. The following adjust-
ments are performed only with eguipment
provided with resistor R86 [(para 2a, and
fig. 15).

(1) Disconnect the TH-5/TG from the
ac power source and the ME-22/
PCM.

(2) If the ME-22/PCM indication ob-
tained (a(2) above) is between -2
and -6 dbm, connect a strap wire
between terminals D4 and F4 on
terminal board A [(fig. 15).

(3) If the ME-22/PCM indication
obtained (a(2) above) is between
+2 and +6 dbm, remove the strap
wire connected between terminals
D4 and F4.

(4) Repeat the procedures given in a
above.

34. Send Bias Test

Perform the output frequency t
[323) ahd the output signal level r?m
test; then proceed as indicated in a and b
below.

a. Test Setup.

(1) Connect the equipment as described
in[paragraph_32a(1).

(2) Connect a teletypewriter, such as
Teletypewriter TT-4A/TG(TM 11-
5815-206-12), send (black) con-
necting cord to a SEND jack of the
TH-5/TG. Connect the ac power
cord of the teletypewriter to the ac
power source.

b. Procedure. Transmit the letters R and
Y rapidly, rhythmically, and alternately
and observe the AN/TSM-16 indication.
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The AN/TSM-16 should indicate 1,280
cps 5.
Note. If the frequency measured does not meet the

requirement, perform the corrective measures given
in[paragraph 31, item 11, and repeat the procedures
given above. If the required frequency is still not
met, higher echelon maintenance is required for send
bias adjustment.

35. Discriminator Test

Perform the output fr%uency [(para_32a),

output signal level a), and send
bias4) tests. Perform the proce-

dures given in a and b below.
a. Test Setup.

(1) Connect the eguipment as described
in [ paragraph 34&, except operate
the 4W-2W-TEL switch of the TH-
5/TG to 2W.

(2) Arrange a milliammeter (such as
the TS-352/U (TM 11-5527), or
equal) to measure 50 milliamperes
(ma), and connect it to the REC jack
of the TH-5/TG.

Notes.

1. If the TS-352/U or TS-352A/U is used,
insert the telephone plug of Cord CX-1332/U (part
of TS-352/U and TS-352A/U) into the REC jack of
the TH-5/TG and insert the black and red test
leads into the +DC CURRENT and -DC *AC OHMS
jacks, respectively, of the milliammeter.

2. If the TS-352B/U is used, insert Test Adapt-
er U-144/U (part of TS-352B/U) into the REC jack
of the TH-5/TG and insert one end of the test leads
(Test Lead Set CX-1331A/U (part of TS-352B/U))

into the U-144/U and the other ends into the +DC
CURRENT and -DC+AC OHMS jacks of the milli-

ammeter.

b. Procedure.
(1) Record the milliammeter indica-
tion. The milliammeter should in-
dicate 20 ma 2.
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Note. If the meter needle reads off scale
to the left, reverse the test lead connec-
tions to the milliammeter.

(2) Transmit the letters R and Y,
rapidly, rhythmically, and alter-
nately and observe the milliam-
meter indication. Record the
miliiammeter indication. The mil-
liammeter should indicate within 1
ma, half the current indication
obtained in (1) above.

Note. If the milliammeter indication ob-
tained in (2) above is more than 1 ma, high-
er echelon maintenance is required to per-
form the discriminator calibration.

36. Dc Resistance of Transformer and Coil
Windings

Point of measurement
Tranaformer Resistance
(ohms)
From To
T 1 2 5.03
3 4 2,000
T2 1 2 21.4
3 4 26.6
T3 1 2 21.4
3 4 26.6
T4 1 2 59
3 4 880
T5 1 2 83
3 4 83
T6 9 8 119
4 Chassis 20
5 Chassis 20
3 Chassis 111
6 Chassis 117
10 Chassis 2
1 Chassis 2
1 2 4.05
7 8 87
L1 1 2 100
K1 1 5 425
11 1 2 650




Section |ll.

37. Tools, Test Equipment, and Material
Required

Tools, test equipment, or material Manual

Tool Equipment TE-123. . . . .

Decibel Meter ME-22/PCM,
or equal.

Frequency meter AN/TSM-16,
or equal.

Dummy plug °

T™M 11-2096

™ 11-6625-218-12

*The dummy plug may be either a tip-sleeve plug (such as Plug,
Telephone PJ-055B) or a plastic plug capable of fitting the SEND and
REC jacks of the TH-5/TG and opening their contacts.

38. Replacement of Parts
(fig._4 through 7 and 15)

Note. The parts available for third echelon main-
tenance are listed in TM 11-5805-246-35P.

a. Front Panel Parts. To replace parts
mounted either on the front portion of the
chassis or on the front panel, proceed as
follows:

(1) Remove the screws that hold the
front panel to the chassis.

(2) Separate the front panel from the
chassis. Be careful not to break or
excessively bend the attached
wiring.

(3) After replacing the defective part,
seat the front panel on the chassis
and replace the screws. Before
tightening the screws, make sure
that none of the chassis wiring is
caught between the front panel and
the chassis.

b. Chassis Parts. To replace parts ob-
scured by the terminal boards, proceed as
follows:

(1) Remove the mounting screws from
the terminal board (A or B).

(2) Invert the terminal board, and
secure it to the outside bracket with
the mounting screws. Be careful

REPAIRS AND RECEIVING SENSITIVITY ADJUSTMENT

not to break or excessively bend
the attached wiring.

(3) After replacing the defective part,
reinstall the terminal board on its
brackets.

c. Riveted Parts. To replace parts that
are riveted to the chassis, proceed as fol-
lows:

(1) Tag and remove the leads from the
part.

(2) Use a drill or reamer to remove
the part from the chassis.

(3) Mount the replacement part with
screws, nuts, and washers; use the
original mounting holes.

(4) Replace the leads on the replace-
ment part.

39. Receiving Sensitivity Adjustment

When the TH-5/TG is used with a tele-
phone repeater or with a telephone or
telegraph carrier terminal insecure tele-
graph service, hits during idle periods
cannot be tolerated. To prevent interfer-
ence from low level distortion products
that originate in the repeaters or the
carrier equipment, the receiving sensi-
tivity is reduced from -50 dbm to about
-25 dbm by the addition of an 11K resistor
(Federal stock No. 5905-279-2667) (arbi-
trarily designated as R87) connected in
series with cathode resistor R34 (tube
V7A) (fig._14).

a. Installation Procedure. Refer to
detail A. Change the wiring and
mount resistor R87 as indicated. Mark the
equipment to indicate the addition of re-
sistor R87 in the receiving circuit.

b. Adjustment Procedure. When it is re-
quired to restore the sensitivity of the
receiving circuit to normal (-50 dbm), con-
nect a strap a cross resistor R87. To
reduce the sensitivity to about -25 dbm,
remove the strap.
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CHAPTER 4
FOURTH ECHELON MAINTENANCE

Section |.

40. Tools and Test Equipment Required

Tools or test equipment M a n u al

Tool Equipment TE-123
Frequency Meter AN/

TSM-16, or equal. ™™ 11-6625-218-12
Impedance Bridge

TS-460/U, or equal. TM 11-2634
Multimeter TS-352/U,

or equal. TM 11-5527

Test Set 1-193-A,
or equal. TM 11-2513
Rectifier RA-43-B,
or equal.
Distortion Test Set
T8-383/GG, or equal. ™ 11-2217

Laboratory Standards
AN/URM-2

41. Repairs

Note. The parts available for fourth echelon main-

tenance of the TH-5/TG are listed in TM 11-

5805-246-35P.

Fourth echelon repair of the TH-5/TG
consists of any repair of the case and cover
assembly, including the replacement of the
luggage catches and spring lock fasteners,
Replacement of the capacitors required in
calibrating the oscillator [(para 42) and the
discriminator is also performed

at fourth echelon.

42. Oscillator V8A Alignment Procedures

Use the following procedures (a through
c below) when the oscillator frequency
measurement is not within 3 cps
of 1,325 and 1,225 cps. Use the procedures
in a and b below for the mark frequency
alignment and in a and c below for space
frequency alignment.

Note. Capacitor C30 affects both the mark and
space frequency. When capacitor C30 is adjusted,

check the mark and space frequency to be sure that
both are within the required limits.

REPAIRS AND ALIGNMENT

a. Test Setup. Use the following test set-
up for the procedures in b and c below.

(1) Remove the panel and chassis as-
sembly of the TH-5/TG from its
case.

(2) Perform the steps outlined in para-
graph [32a.

Warning: Before removing or in-
stalling the tuning capacitors in the
following procedures, disconnect
the ac power cord connector of the
TH-5/TG from the ac power
source.

b. Mark Frequency.

(1) Set each section of capacitor C30
(fig._7)]in the center of its range.

(2) Remove capacitor C35 and connect
the capacitance unit of the AN/
URM-2 in place of capacitor C35.

(3) Connect the ac power cord con-
nector of the TH-5/TG to the ac
power source.

(4) Adjust the capacitance unit of the
AN/URM-2 until the AN/TSM-16
indicates 1,325 cps.

(5) Record the capacitance unit indica-
tion and disconnect the capacitance
unit.

(6) Select a capacitor, or a group of
capacitors connected in parallel or
in series, to obtain the indicated
capacitance value ((5) above) from
those listed in TM 11-5805-246-35
for tuning the oscillator.

Note. Measure the selected capacitor (or
capacitors) value with the TS-460/U.

(7) Solder the selected capacitor (or
capacitors) in place. The AN/TSM-
16 should indicate 1,325 cps +2. If
the AN/TSM-16 does not provide
the proper indication, repeat the
procedures in (2) through (6) above.

(8) Insert a dummy plug in a SEND jack
and adjust capacitor C30 until the
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AN/TSM-16 indication is 1,225 cps
+1.

(9 Remove the dummy plug and read-
just capacitor C30 until the AN/
TSM-16 indicates 1,325 cps +1,

(10) Repeat the procedures in (8) and
(9) above until the requirements
are met.

(11) If the space frequency does not re-
quire tuning (c below), disconnect
the equipment and replace the panel
and chassis assembly of the TH-5/
TG in its case.

c. Space Frequency.

(1) Adjust capacitor C30 [(fig. ¥) until
the AN/TSM-16 indicates 1,325
cps.

(2 Insert a dummy plug in a SEND
jack.

(3) Remove capacitor C37 [(fig. ¥) and
replace it by the same method used
for capacitor C35 (b(2) through (6)
above), until the AN/TSM-16 indi-
cates 1,225 cps 2.

(4 Remove the dummy plug from the
SEND jack. The AN/TSM-16 should
indicate 1,325 cps #3.

(5) Readjust capacitor C30 until the
AN/TSM-16 indicates 1,325 cps *1.

(6) Insert the dummy plug into a SEND
jack and readjust capacitor C30
until the AN/TSM-16 indicates
1,225 cps =1.

(7) Repeat the procedures in (5) and (6)
above until the requirements are
met.

(8) Disconnect the equipment and re-
place the front panel and chassis
assembly of the TH-5/TG in its
case.

43. Send Bias Alignment

Send bias alignment is performed when
the send bias requirement[(para 34) is not
met. The alignment is also performed when
parts have been replaced in the modulator
VOB and the time delay V10 circuits. Per-
form the following procedures after the
oscillator frequencies [(para 32) and the

output signal level [(para 38) requirements
are met.
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a. Test Setup.

(1) Remove the panel and chassis as-
sembly of the TH-5/TG from its
case; set the 4W-2W-TEL switch
to 4W and the NORM-REC-SEND
switch to SEND.

(2) Refer to[figure 10| and connect the
[-193-A to the RA-43-B and the
TH-5/TG; connect the AN/TSM-16
to the 4W-S binding posts on the
TH-5/TG.

(3) Connect the power cords of the TH-
5/TG, AN/TSM-16, and RA-43-B
to the ac power source.

b. Procedure.

(1) Adjust the dotting speed of the I-
193-A for DOTS HIGH.

(2) Adjust send bias resistor R60 (figl
[4)_uhtil the AN/TSM-16 indicates
1,275 cps.

(3) Disconnect the equipment and re-
place the panel and chassis assem-
bly of the TH-5/TG in its case.

44, Discriminator Alignment

Alignment of the discriminator is per-
formed when the discriminator output
requirement is not met. The
alignment is also performed when parts
either in the discriminator or detector dou-
bler V3 or V4 circuits have been replaced,
Perform the following procedures after
the oscillator frequencids (paral32), out-
put signal level (para 33), and the send
bias requirements are met.

a. Test Setup.

(1) Remove the panel and chassis as-
sembly of TH-5/TG from its case.
Set the NORM-REC-SEND switch
to SEND and the 4W-2W-TEL
switch to 2W.

(2) Refer to A,[figure 9 and connect the
[-193-A to the RA-43-B and the
TH-5/TG.

(3) Connect the stroboscope cord of the
TS-383/GG to the REC jack. Adjust
the TS-383/GG to receive test sig-
nals.

(4) Connect the power cords of the TH-
5/TG, RA-43-B, and TS-383/GG to
the ac power source.

(5) Adjust the dotting speed of the I-
193-A for DOTS HIGH.



(6) If the TS-383/GG is set for 100-
word-per-rninute operation, it
should indicate not more than 5-
percent distortion. If it is set for
60-word-per-minute operation,
the maximum distortion allowed is
3 percent.

b. Procedure.

Warning: Before removing or installing
capacitor C10 in the following procedure,
disconnect the ac power cord of the TH-5/
TG from the ac power source.

(1) Remove capacitor C10 and
6) and connect the capacitance unit
of the AN/JURM-2 in place of capa-
citor C10.

(2) Connect the ac power cord con-
nector of the TH-5/TG to the ac
power source.

(3) Perform the procedures given in a
(5) and (6) above and adjust the ca-

pacitance unit of the AN/URM-2
until the requirement is met.

(4) Record the capacitance unit indi-
cation and disconnect the capa-
citance unit.

(5) Select a capacitor, or a group of
capacitors connected in series or
parallel, to obtain the indicated
capacitance value ((4) above) from
those listed in TM 11-5805-246-35
for tuning the discriminator.

Note. Measure the selected capacitor (or
capacitors) value with the TS-460/U.

(6) Solder the selected capacitor (or
capacitors) in place and repeat the
procedures given in a (5) and (6)
above.

Note. If the TS-383\GG does not provide
the proper indication, repeat the procedures
in (1) through (6) above.

(7) Disconnect the equipment and re-
place the panel and chassis assem-
bly of the TH-5/TG in its case.

Section Il. FOURTH ECHELON TESTING PROCEDURES

45, General

a. Testing procedures are prepared for
use by Signal Field Maintenance Shops and
Signal Service Organizations responsible
for fourth echelon maintenance to deter-
mine the acceptability of a repaired TH-
5/TG. These testing procedures are also
used for final testing a TH-5/TG. These
procedures set forth specific require-
ments that repaired signal equipment must
meet before it is returned to the using or-
ganization. The testing procedures may
also be used as a guide for testing equip-
ment at third echelon if the proper tools
and test equipment are available. A sum-
mary of the performance standards is
given in[paragraph 53]

b. Each test depends on the preceding
one for certain operating procedures and,
where applicable, for test equipment cali -
brations. Comply with the instructions
preceding each chart before proceeding to
the chart. Perform each test in sequence.

Do not vary the sequence. For each step,
perform all actions required in the Test
equipment control settings and Equipment
under test control settings columns; then
perform each specific test proce-
dure and verify it against its performance
standard.

46. Test Equipment, Other Equipment, and
Materials Required

All test equipment, other equipment, and
materials required to perform the testing
procedures given in this section are listed
in the following charts and are authorized
under TA-11-17 and TA 11-100(11-17) ex-
cept as noted. Specific models of equipment
were used to perform the test procedures
described in_paragraphs 50 through 52. If
these test procedures are performed with
other models of equipment, an allowance
must be made for any test connections or
test results that may differ from those
given in these procedures.
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a. Test Equipment.

Technical

Federal stock No. manual

Nomenclature

Electronic Multimeter 6625-243-0563 | TM 11-5511
TS-505(*)/U.° or
T™M 11-5511A
Test Set TS-140/PCM. | 6625-243-4888 | TM 11-2096
Multimeter TS-352(*)/
6625-242-5023 T™M 11-5527
Frequency Meter 6625-356-0256 | TM 11-2698
FR-67/U."
Distortion Test Set
TS-383(*)/GG. *
Test Set 1-193-(*).
AtltJerEluator T -402(*)/

6625-222-1714 | TM 11-2217

6625-229-1045 | TM 11-2513
5905-230-5149 | TM 11-2044
Light Assembly, 6695-537-4470 | TM 11-5540

Electric MX- 1292/
PAQ.

Line Unit BE-77-(%).'

Printer TG-7-A or
Teletypewriter
TG-7-B.

Telephone Set TA-
312/PT.

Rectifier RA-43-(*).°

5805-162-6302 | TM 11-359
5815-198-9029 | TM 11-352

5805-543-0012 [ TM 11-2155
6130-230-7294 | TM 11-954

‘Indicates Electronic Multimeter TS-505/U, TS-505A/U, TS-505B/
U, or Multimeter TS-505C/U, TS-505D/U.

’Indicates Multimeter TS-352/U, TS-352A/U, or TS-352B/U.
‘Indicates Distortion Test Set TS-383/GG, TS-383A/GG, or
TS-383B/GG.

‘Indicates Test Set 1-193-A, 1-193-B, or 1-193-C.

‘Indicates Attenuator TS-402/U or TS-402A/U.

Indicates Line Unit BE-77-A, BE-77-B, or BE-77-C.
‘Indicates Rectifier RA-43-A or RA-43-B.

"Multimeter AN/URM-105 and Frequency Motor AN/TSM-16, author-

ized under TA 11-17, were purposely omitted in favor of Multimeter
TS-352(*)/U and Frequency Meter FR-67/U which are more likely to
be available. However, Multimeter AN/URM-105 and Frequency Meter
AN/TSM-16 may be used if available.

b. Materials.

I

Federal stock No. | tenght
(approx)

Nomenclature

Resistor, fixed, composition, 5905-117-4313
620 ohms.*

Hookup wire, #20 gage 6 ft
(or larger).

Cable Assembly, Special
Purpose, Electrical, Cord
CD-307A.

Plug, Telephone PJ-055."

5995-196-9564 3ft

5935-192-4760

°A 600-ohm noninductive rasistor is required In certain tests for pur-
poses of Impedance matching. The 620-ohm resistor listed, which is
a repair part item of the TH-5/TG (TM 11-5805-246-35P), or any oth-
er 600-ohm resistor available may be used.

°Not required when the two-conductor patch cord described in para-
graph[47h 14 available.

47. Special Instructions

a. Test Set 1-193-(*) and Distortion Test
Set TS-383(*)/GG require a source of dc
power capable of supplying 60 milliam-
peres at 130 volts. Rectifier RA-43-(*)
meets these requirements. However, any
available source of dc power that meets
the above requirements may be used.

b. A two-conductor patch cord is re-
quired to make the connections between
certain equipment. If a patch cord similar
to that illustrated in is not avail-
able, fabricate the cord; use the illustra-
tion as a guide.

PLUGS, PJ-0558

NOTE:

THIS PATCH CORD MAY 8E MADE BY
REMOVING JACK JK-26 FROM CORD
CD-307A AND REPLACING IT WITH

PLUG PJI-0558. e a
TM5805-246-35-17

Figure 8. Patch cord fabrication diagram.
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48. Modification Work Orders

The performance standards given in the tests {para 40+43) assume that all modification work orders (MWO) for the
TH-5/TG being tested have been performed. A listing of current MWO's will be found in DA Pamphlet 310-4.

49. Physical Test and Inspection

a. Test Equipment. Light Assembly, Electric MX-1292/PAQ.

b. Test Cannections and Caonditions. Prepare the light assembly for use by installing the wide transmission filter
in the mercury vapor lamp assembly and connecting the lamp to the 245 V. FOR M. V. LAMP receptacle on the
longwave unit. Connect power to the longwave unit. No connection to the unit under test is required. Remove the

panel and chassis assembly of the TH-5/TG from.its case [fig. 5). Remove the screws on terminal boards A and B,
and expose the bottom of the chassis (fig. 6].
¢. Procedure,

E nder test
SN":? I:::r:‘q::r:_‘n:;; q‘:::‘t:o,l‘ :e ttings Test procedure Performance standard
1 |N/A Controls may be in any a. Inspect front panel and exterior of case. a. No evidence of damzged, loose, or missing screws,
position. Look for damaged, loose, or missing knobs, or parts. External surfaces intended to be
screws, knobs, or other parts. Check painted should not show bare metal.
the condition of the finish.
Note. Touchup painting is recommended inatead

of refinishing whenever practicable. Do not polish

with abrasives or paint acrewheads, binding posts,

and plated fasteners.

b. Operate each switch to ail positions.... b. Switches operate smoothly without binding to each posi-

tiob indicated on the panel.

c. Inspect fuseholder; look for burns, ¢. Fusehjlder must not be burned or broken, and spring
breaks, and sufficient spring tension. tens.on must be strong. A 1-1/2-ampere, 250-voit
Check fuse rating. fuse must be installed.

d. Inspect power cord insulation and con- d. Power cord and cornector must be in good condition,
nector; look for cracks, abrasions, free of cracks, abrasions, and evidence of excessive
and indication of excessive wear. weal,

2 | MX-1292/PAQ | Controls may be in any a. Expose to the direct rays of the mercury | a. All electronic components, wiring, and chassis sur-
Longwave unit: position. vapor lamp the portion of the equip- faces are covered with moisture-proofing and fungi-
245 V. FOR ment that has been repaired and dis- procfing varnish.
gx:‘v. LAMP: No{et,ux:l?hi‘tj:; will be no moistureproofing or fungi- Nete. MFP vamish glows grayish-green under the lamp.
. prooling vamish on awitch contacts.
b. Turn off lamp. b. None.
3 |N/A N/A Check equipment for applicable MWO (para.
48).
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50. Sending Circuit Tests

a. Test Equipment and Materials.,

(1) Electronic Multimeter TS-505A/U.

(2) Frequency Meter FR-67/U.
(3) Rectifier RA-43-B.

(4) Test Set I-193-A.

(5) Resistor, 600 ohms.

(6) Patch cord (para 47b).

b. Zeroing TS-505A/U. Before connecting the TS-505A/U in the test setup, zero the TS-505A/U for ac voitage as
follows:
(1) Connect the ac power cord to the ac power source.
(2) Set the RANGE switch to 2.5 V.
(3) Connect the A. C. PROBE to the COMMON probe.

(See b below.)

{(4) Adjust the ZERO ADJ. control for zero indication on the meter.

c. Test Cannections and Conditions. Connect the TH-5/TG to the test equipment as shown by solid lines iffigure 9]
Connect the power cords of the TH-5/TG, FR-67/U, and RA-43-B to the ac power source.

d, Procedure,
Btep Test equipment Equipment under test
No. control u:rn:a control l.".il\r.l Teat procedure Performance standand
1 | FR-67/U NORM-REC-SEND: SEND | a&. Record the TS-505A/U meter indications. a. Meter indicates between 0.6 and 1.2 volts.

AUTO-MANUAL: AUTO

DISPLAY TIME: mid-
position

EXT. START-INT.
START: INT. START

MULTIPLY FREQUENCY
BY: 1

POWER: ON

MEASURE-CHECK:
MEASURE

SENSITIVITY: Set for
meter indication
within the green
portion of the meter
scale,

TS-S05A/U

FUNCTION: A, C.

RANGE: 2.5V

I-193-A

K1: center

: center

: center

: center

: center

: DOTS HIGH

4W-2W-TEL: 2W

b. Allow the frequency meter to count the
signal frequency 3 times. Compute and
record the average count,

¢. Remove the plug from the DOTS J2 jack of
1-193-A and allow the FR-67/U to count
the signal frequency 3 times. Note and
record the average frequency count and
the TS-505A/U indication.

d. Reconnect the plug to'the DOTS‘J2 jack of
1-193-A and set the K5 key to SEND
DOTS.

e. Allow the FR-67/U to count the signal fre-
quency 3 times, Compute and record the
average count.

b. Average count is 1,325 cps %2.

c. Average count is 1,225 cps +2. TS-505A/U
indicates same as that recorded in &
above +0.1 volt.

d. None.

€. Average count is 1,275 cps x2.

Same as in step No, 1.

NORM-REC-SEND: NORM
4W-2W-TEL: 2W

a. Disconnect the 1-193-A. Insert a dummy
plug into the TH-5/TG SEND jack.

b. Record the TS-505A/U meter indication.

¢. Remove the dummy plug from the TH-5/
TG SEND jack and observe the indication
on the TS-505A/U meter for 3to 5
seconds after the plug is removed.

a. None.

b, Meter indicates between 0.6 and 1.2 volts.

c. Between 3 and 5 secoads after the plug is
removed, the meter indication drops to
zero,

Same as in step No. 1.

No change from step No. 2
except: 4W-2W-TEL:
4w

a. Connect the TH-5/TG to the test equip-
ment as shown in dashed lines in figure
9.

b. Repeat a through ¢ of step No. 2.

¢. Turn off the power and disconnect the test
equipment.

a. None.

b, Same as in step No. 2,
¢. Nome,
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31. Receiving Circuit Tests
fig. 10

a. Test Equipment and Material.
{1) Distortion Test Set TS-383/GG.
(2) Line Unit BE-77-A.
(3) Multimeter TS-352B/U.
{4) Rectifier RA-43-B.
{(5) Printer TG-T7-A.
(6) Test Set I-193-A.
(7) Patch cord [para 47b).

b. Test Connections and Conditions. Connect the test and other equipment as shown in A, Connect the
power cords of the TH-5/TG, RA-43-B, and TG-7-A to the ac power source. Check the RA-43-B to see that it is ad-

justed for operation on the ac line power being used. After power has been applied to the equipment, allow a 5-minute
warmup before performing the tests.

¢. Procedure,

?:ZP I::':_;q::f::;: Equ;zn;:;ts:n‘::;:ut Teat prooedure Per{formance standard
1 TS-352B/0 NORM-REC-SEND: NORM | a. Record the indication on the TS-352B/U. a.TS-352B/U indicates 20 ma %2,
FUNCTION: DC CURRENT. 4W-2W-TEL: 2W b. Set the 1-193-A K5 key to SEND DOTS. b, None.
Range: 50 MA c. Record the TS-352B/U meter indication. ¢. TS-352B/U indicates one-half the
TG-7-A value recorded in above.
MOTOR: ON d. Turn off the TG-7-A; disconnect the I- d. None.
I1-193-A 193-A ard the patch cord.
K1: center
K2: center
K3: center
K4: center
K5: cer *ar
K6: DOTS HIGH
RA-43-B
POWER: ON
2 BE-77-A NORM-REC-SEND: NORM | a. Connect the equipment as shown in B, a. None.
RELAY IN CIRCUIT-RELAY 4W-2W-TEL: 2W figure 10, Connect the power cord of
OUT CF CIRCUIT: RELAY the TS-383/GG to ac power source.
OUT OF CIRCUIT. b, Adjust the current control on the BE- b. BE-77-A meter indicates 20 ma.
LOCAL CURRENT SUPPLY- T7-A.
DISTANT CURRENT SUPPLY: o Allow the TG-7-A to copy at least 10 ¢. The teletypewriter coples at least
LOCAL CURRENT SUPPLY. lines of the test messagex Check the 10 lines free of errora.
TG-7-A copy for errors.
MOTOR: ON d. Set the TH-5/TG 4W-2W-TEL switch to d. Nons.
TS 383/GG 4W,
MOTOR: ON Note. Cheok to see that a sirap exists between ter-
LINE-DIST: LINE minals D2-F2 on terminal board A inside the TH-5/TG
VIEW~-TRANSMIT: TRANSMIT (tig. 16).
MARK-ZERO-SPACE: ZERO e. Allow the TG-7-A to copy at least 10 e. Same as in above.
DISTORTION: center lines of the test message, Check the
RUN-STOP: RUN copy for errors.
Code selecting switch: TEST f. Remove the U-144/U from the REC jack f. None.
MESSAGE of the TH-5/TG.
STOP PULSE: ON
RA-43-B
POWER: ON
3 |Same as step No. 2 except: Same as step No. 2. a. Connect the RA-43-B, BE-77-A, and &. None.
TS-383/GG TS-383/GG as shown in B, figure 10.
Code selecting switch: R Connect the signal cord of the TS-383/
GG to the SEND jack of the TH-5/TG and
the stroboscope cord to the REC jack.
b. Record the distortion percentage indicated | ». The TS-383/GG indicates a maximum
on the TS-383/GG. of 3 percent distortion.
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52. Sensitivity and Operational Tests

(fig. 11)

a. Test Equipment and Material,
(1) Attenuator TS-402A/U.
(2) Distortion Test Set TS-383/GG.
(3) Line Unit BE-77-A.
(4) Rectifier RA-43-B.
(5) Telephone Set TA-312/PT.
(6) Printer TG-7-A.
(7) Hookup wire.
b, Test Cannections and Conditions.

Connect the test equipment as shown in A
of the TH-5/TG, TG-7-A, TS-383/GG, and RA-43-B to the ac power source.

miaals D2 and F2 on terminal board A inside the TH-5/TG (Fig. 15).

J,[figure 11| Connect the power cords

Disconnect the strap wire between ter-

¢. Procedure,
1 TS-4024/0 NORM-REC-SEND: & .Adjust the BE-77-A LINE RHEOSTAT for 20-ma indi- & None.

All keys aligned with NORM cation on its meter.
the white line paral- |4W-2W-TEL: 4W b, Set the TS-383/GG code selecting switch to TEST L. None.
lel to the long dimen- MESSAGE and the MOTOR switch to ON.
sion of the panel (0 ¢, Allow the TG-7-A to copy 10 lines of the test message. ¢« TG-T-A copiles at least 10 lines of
db). Check the copy for errors. the test message without errors.

BE-77-A d. Turn the TS-402A/U 40-db and 5-db keys clockwise d. None

RELAY IN CIRCUIT- until the white line is aligned with the short dimension
RELAY OUT OF of the panel (45 db).
CIRCUIT: RELAY e, Allow the TG-7-A to copy at least 10 lines of the test e, Same as ¢ above,
OUT OF CIRCUIT. message. Check the copy for errors.

LOCAL CURRENT f. Turn the 5-db key to align the white line with the long £, None.
SUPPLY-DISTANT dimension of the panel, and turn the 10-db key to
CURRENT SUPPLY: align the white line with the short dimension of the
LOCAL CURRENT panel (50 db).
SUPPLY. &. Observe the neon lamp on the TH-5/TG panel and the &. The TH-5/TG neon lamp glows

LINE RHEOSTAT: Max- operation of the TG-7-A for 10 lines of copy. steadily and the TG-7-A does not
imum counterclock- receive copy.
wise, 4. Turn the 5-db key to align the white line with the short 4. None.

TG-7-A dimension of the panel and ths 10-db key to align the
1 MOTOR: ON white line with the long dimension (45 db).

TS-383/ GG 1. Check the operation of the neon lamp on the TH-5/TG L The TH-5/TG neon lamp does not
MOTOR: OFF panel. Check the TG-7-A copy for accuracy. light and the TG-7-A again re-
LINE-DIST: LINE ceives correct copy.
VIEW-TRANSMIT: J» Turn off the equipment and discomnect it. Jjo None.

TRANSMIT
MARK-ZERO-SPACE:
ZERO
DISTORTION: center
RUN-STOP: RUN
STOP PULSE: ON
2 | TA-312/PT NORM-REC-SEND: | & Comnect the equipment as shown in B, figure 11, Place a. None,
CB-LB-CBS: LB NORM the TA-312/PT handset firmly in its retaining brackets.
EXT-INT: INT 4W-2W-TEL: 2W b. Operate the RING switch on the TH-5/TG and listen for b. The TA-312/PT rings as long as
Buzzer volume con- the TA-312/PT to ring. the switch is operated.
trol: midposition. C. Turn the handcrank generator on the TA-312/PT at a €. The TH-5/TG buzzer is audible and

normal rate of speed (appraximately 50 rpm). Listen the neon lamp lights when the
for the TH~5/TG buzzer to operate and observe the crank is turned.
neon lamp on the panel,

d. Replace the jumper between terminals D2 and F2 on d. Nobe.
ter board A on the TH-5/TG (b above).

©. Turn off the equipment and disconnect it. ©. None.




53. Test Data Summary

Personnel may find it convenient to arrange a checklist similar to that shown below:

Test

1. SENDING CIRCUIT TESTS

a. Output voltage (mark)
b. Output frequency (mark)

c. Output voltage (space)

d. Output frequency (space)
e. Bias
f. Carrier suppression

2. RECEIVING CIRCUIT TESTS

a. Power output
b. Bias

c. Local copy (2W)
d. Local copy (4W)
e. Distortion percentage

3. SENSITIVITY AND OPERA-
TIONAL TESTS

a. Operation with no attenuation.

b. Operation with 45-db
attenuation.

c. Operation with 50-db
attenuation.

d. Operation reset to 45-db
attenuation.

e. Ringing output

f. Signaling output

Performance
standard

0.6 to 1.2 volts ac.

1,325 cps +2.

Within 0.1 volt of indication
recorded for a above.

1,225 cps *2.

1,275 cps +2.

No indication after 3 seconds.

20 ma +2.
One-half the value recorded
for a above.
10 lines of error-free copy.
10 lines of error-free copy.
3 percent distortion, maximum.

10 lines of error-free copy.
10 lines of error-free copy.

No copy; neon lamp lights.
10 lines of error-free copy.
Telephone bell rings.

Buzzer is audible; neon lamp
lights.

performance




CHAPTER 5
FIFTH ECHELON MAINTENANCE

54. General

Fifth echelon maintenance consists of
rebuilding the TH-5/TG, including the case
and cover assembly (TM 11-5805-246-
12P). Final tests for a rebuilt TH-5/TG
are the same as for fourth echelon
through 52). Parts available for fift
echelon maintenance of the TH-5/TG are

46

listed in TM 11-5805-246-

55. Tools and Test Equipment Required

The equipment required at fifth echelon
maintenance is listed in paragraphs 40| and
46. In addition, Test Set, Electron Tube
TV-2/U, or equal, is substituted for Test
Set, Electron Tube TV-7/U, or equal.




APPENDIX
REFERENCES

Following is a list of applicable references which are available to the field and depot
maintenance personnel of Terminal, Telegraph TH-5/TG.

AR 320-5
AR 320-50
AR 700-38

AR 700-58

DA Pamphlet 108-1
DA Pamphlet 310-4

DA Pamphlet 310-21
FM 21-5

FM 21-6

FM 21-30

TA 11-17

TA 11-100(11-17)

TB SIG 213-25
TM 11-352
TM 11-359
TM 11-954
TM 11-2044
T™ 11-2096

T™M 11-2155
™ 11-2217
™ 11-2513
T™M 11-2634
T™M 11-2661
TM 11-2698
TM 11-5511
TM 11-5511A

TM 11-5527
TM 11-5540
TM 11-5805-246-10
TM 11-5805-246-20

TM 11-5805-246-20P

Dictionary of United States Army Terms

Authorized Abbreviations and Brevity Codes

Unsatisfactory Equipment Report (Reports Control Symbol
CSGLD-247(R2))

Report of Damaged or Improper Shipment (Reports Control
Symbol (CSGLD-66 (Army), BuSandA 4600-6 (Navy), Reports
Control Symbol 4600-3 (Marine Corps), Air Force Exempt
under par 7 (3), AFR 174-1))

Index of Army Motion Pictures, Film Strips, Slides and Phono
Recordings

Military Publications: Index of Technical Manuals, Technical
Bulletins, Supply Bulletins, Lubrication Orders, and Modifi-
cation Work Orders

Military Publications: Index of Supply Manuals; Signal Corps

Military Training

Techniques of Military Instruction

Military Symbols

Signal Field Maintenance Shops

Allowances of Signal Corps Expendable Supplies for Signal Field
Maintenance Shops

Digest of Field Reports for Signal Corps Equipment

Printer TG-7-A and Teletypewriters TG-7-B and TG-37-B

Line Units BE-77, BE-77-A, BE-77-B, and BE-77-C

Rectifiers RA-43-A and RA-43-B

Attenuators, TS-402/U and TS-402A/U

Test Set TS-140/PCM; Signal Generators SG-15/PCM and SG-
15A/PCM; and Decibel Meters ME-22-PCM and ME-22A/
PCM

Telephone Set TA-312/PT

Distortion Test Sets TS-383/GG, TS-383A/GG, and TS-383B/GG

Test Sets 1-193-A, 1-193-B, and 1-193-C

Impedance Bridges TS-460/U, TS-460A/U, and TS-460B/U

Electron Tube Test Sets TV-2/U, TV-2A/U, and TV-2B/U

Frequency Meter FR-67/U

Electronic Multimeter TS-505/U

Electronic Multimeter TS-505A/U and TS-505B/U and Multi-
meters TS-505C/U and TS-505D/U

Multimeters TS-352/U, TS-352A/U, and TS-352B/U

Electric Light Assembly MX-1292/PAQ

Operator’'s Manual: Terminal, Telegraph TH=5/TG

Organizational Maintenance Manual: Terminal, Telegraph TH-
5/TG

organizational Maintenance Repair Parts and Special Tools
List: Terminal, Telegraph TH-5/TG
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TM 11-5805-246-35P  Field and Depot Maintenance Repair Parts and Special Tools
List: Terminal, Telegraph TH-5/TG

TM 11-5805-250-35 Field and Depot Maintenance: Terminals, Telegraph AN/TCC-4
and AN/TCC-20

TM 11-5815-206-12 Operation and Organizational Maintenance: Teletypewriter Set
AN/PGC-1 and Teletypewriters TT-4A/TG and TT-4B/TG

T™ 11-6625-218-12 O%e&%g& 6:‘Ln6d Organizational Maintenance: Frequency Meter

T™ 11-6625-274-12 Operator’s and Organizational Maintenance Manual, Test Sets,
Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U

48



COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

BN
N ==

acasLe ainnieimauy Fiaae

i —————SECOND SIGNIFICART FISURE
FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT
‘ FIGURE
FIRSY SIONIFICANT FIGURE

Equul Width Band Doublc Width Slgmﬂu

BAND A— . o A - BAND A—.,. " nd Basistar
Olgﬂlﬂ'i \.ompo:lllun- p' VVI'U WUU“U KU'I'IUI
COLOR CODE TABLE
BAND A BAND B BAND C BAND D*
FIRST SECOND RESISTANCE
coior SIGNIFICANT COLOR SIGNIFICANT coLor MULTIPLIER coLon TOLERANCE
FIGURE FIGURE {PERCENT)
BLACK 0 BLACK 0 BLACK 1
BROWN 1 BROWN 1 BROWN 10
RED H RED b3 RED 160
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000 SILVER *10
GREEN s GREEN 5 GREEN 100,000 GOLD * 5
BLUE é BLUE [] BLUE 1,000,000
PURPLE 7 PURPLE 7
{VIOLET) (VIOLET)
GRAY GRAY ] SILVER 0.01
WHITE 9 WHITE 9 GOLD 0.1
EXAMPLES OF COLOR CODING
BAND BAND
A B C D* A B C D*
1 losance} I wuie e siver ) 1] orance sipe ! lgown! leow ]
3 4 00 x10% 3 é X0.1 =5%
NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms
RESISTANCE TOLERANCE + 10 percent + 5 percent
STD-R2
*If Band D is omitted, the resistor tolerance is = 20%, and the resistor is not Mii-Std.
Figure 12. MIL-STD resistor color code marking.
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GROUP |

Lzo SIGNIFICANT FIGURE

Yy

5
L—-m.u ERr
CAPACITANCE TOLERANCE
CHARACTER|STIC
FRONT

DC WORKING VOLTAGE

OPERATING TEMPERATURE
L{ VIBRATION GRADE

R!Al
MICA-DIELECTRIC

- Wﬂm==

CN cYy

~ MIL IDENTIFIER (SILVER DOT)
INDICATOR
METHOD A _¥.{
M TID) IR

IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE
LCAPACITANCE TOLERANCE
CNARACTERISYIC

INDICATOR
METROD 8

CAPACITANCE TOLERANCE

L L MULTIPLIER
CHARACTERISTIC

PAPER-DIELECTRIC GLASS-DIELECTRIC, GLASS CASE

GROUP |l  Capacitors, Fixed Ceramic-Dielectric {General Purpose) Style CK

TEMPERATURE RANGE AND
VOLTAGE ~TEMPERATURE LIMIT
[~ ST SIGN!FICANT FIQURE
20 SIGNIFICANT FIGURE
r MULTIPLIER
r— CAPACITANCE TOLERANCE

? [ =]
tMIL IDENTIFIER

{YELLOW DOT)

AXIAL LEAD
GROUP 1

[~ TEMPERATURE COEFFIGIENT
IST SIGNIFICANT FIQURE

l [ [~ 20 SIGNIFICANT FIGURE
| ~MULTIPLIER

NCE TOLER
1 J J l [-cnncmmc: TOLERANGE I&_}l’i CAPACITANCE TOLERANCE

—_—

L MIL IDENTIFIER
(BLACK DOT)

AXIAL LEAD

TEMPERATURE RANGE ANO
r— VOLTAGE -TEMPERATURE LIMIT
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

— MU TID IED

LLLL CAPACITANCE TOLERANCE
r_

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE
~ 20 SIGNIFICANT FIGUAE

'[ | MULTIPL.ER
ov—CA"Acn'Ach TOLERANCE

MIL IDENTIFIER
{ YELLOW DOT)
FRONT n n
MiL IDENTIFIER
(YELLOW DOT ) A Al
l F-‘ A e I o
| !
REAR
RADIAL LEAD FEED-THROUGH STAND-OFF

Capacitors, Fixed, Ceramic-Dieletric {Temperature Compensating) Style CC

TEMPERATURE COEFFICIENT

ST SN g A ANy £in
l {ST SIGNIFICANT FIGURE

2D SIGNIFICANT FiGURE
MULTIPUER

— )
i -

MIL 1DENTIFIER

(BLACK DOT)}
REAR

T

REAR

RADIAL LEAD

cs
MIL IDENTIFIER (BLACK DOT)
/Fm SIGNIFICANT FIGURE
————20 SIGRIFICANT FiGURE
CAPACITANCE TOLERANCE
|

CHARACTERISTIC

MICA, BUTTON TYPE

€ ang
TEMPERATURE RANGE AND

VOLTAGE-TEMPERATURE LIMIT
I—_ r IST SiIGNIFICANT FIQURE

2D SIANIFICANT Frauer

MULTIPLIER
[_r' CAPACITANCE TOLERANCE

9

DISK-TYPE

TEMPERATURE COEFFICIENT

=-7/8-_-R01'— 20 SIGNIFICANT FIGURE

=~ MULTIPLIER

— CAPACITANCE TOLERANCE

MIL IDENTIFIER
(BLACK DOT)

FRONT

DISK-TYPE

TABLE | ~ For use with Group 1] Styles CM, CN, CY and CB

COLOR CODE TABLES

o st | 2nd A oA T A Nt o s stk e DC WORKING OPERATING TEMP. VIBRATION
cowor | N | SIG | SIG | MULTIPUER' CAPACITANCE TOLERANCE CHARACTERISTIC? VOLTAGE RANGE GRADE
FIG | RG CM CN oy 8 [cm | CN [cy [cs ) [ ™
BLACK c“‘c-lc' 0 o 1 = 20% | = 20% A —~55°1e +70°C 10-55 ¢ps
s80WH 3 ! 6 3 £ .
20 2 2 100 = 2% 2% = 2% C c ~55%10 +85°C
ORANGE 3 3 1,000 * 30% ° o 300
YELLOW 4 4 10,000 [ B —55%10 +125°C 102,000 ¢ps
GREEN s ] * 5% * 500
BLUE 6 ) —55% 10 +1350°C
PURPLE 7 7 -
IYIOLET) ’ ’
GREY ' s
WHITE 3 v
GoLp 0.1 + 5% = 5%
SILVER N 0% | 0% | =10% | =104 777
TABLE I - For use with[Group 11| General Purpose, Style CK TABLE Ill - For use with Temperature Compensating, Style CC
TEMP. RANGE AMD | 15t | 2nd Ist | 2nd CAPACITANCE TOLERANCE
COLOR | VOLTAGE — TEMP. | $IG | SIG | My v |CAP NCE | MiL coton | TEMPERATURE | - | o o'l winrisyies: — - MiL
LIMITS? FIG | FIG v TC 3 iD COEFFICIENT* Cop Cep D
FIG | KIG over 10wt 10vuf or loss
BLACK [ 0 1 * 0% SLACK 2 [ ¢ ' T 3.0wef (<4
BROWN AW ! ! 10 *10% SROWN -3 1 [T 10 Ty
’ED AX 2 2 100 %0 —30 2 2 100 + 2% + 0.28vet
QRANGE o 3 1,000 ORANGE —150 3 L) 1.000
YELLOW It ] ‘ 10.000 X YELLOW — 220 4 P
Creen h 5 5 GREEN —-330 [} s 8% | 2o o
SLUE t 14 é é BLUE - 470 . Py
PURPLE 7
moxlm 4 ﬁ’&‘.’n — 730 7 7
GREY . P GREY N ' 0.01
WHITE 3 ] WHITE ’ ’ 0.1 * 10%
GOLD GOLD +100 T 1.0us!
SILVER SILVER
1. The multiplier is the number by which the two significant {SIG) figures are multiplied to obtain the copocitance in uuf.
2. Letters indicate the Characteristics designated in applicabie specifications: MIL-C-5, MIL-C~91, MIL-C~11272, and MIL-C-10950 respectively.
3. Letters indicate the temperature range and voltage-temparature limits designated in MIL—C-110135.
4. Temparature coefficient in parts per million per degree centigrade.
sTo-C8

Figure 13. MIL-STD capaciter color code marking.
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Figure 14. Terminal, Talegraph TH-5/T G, sohamatio diagram.

NOTES.

STRAP CONNECTED A5 SHOWN OMLY WHEN TH-5/TG IS CONNECTED
TO A COMMOMN BATTERY TELEPHONE EQUIPMENT WITH SWITCH 52 IN

POSITION.

STRAP CONNECTED AS SHOWN FOR FQUR-WIRE HALF-DUPLEX OPERATION.

RESISTOR RBE |15 §OT PROVIDED IN EQUIPMENTS BEARING QRDERS NQ 19650-P- 50,
3291-P-52, AND &438-P-5| (SEAIAL NO 736 THROUGH (j0% AND 1274 THROUGH 3036).

RESISTR RE7 (REFERENCE DESIGHWAT ION AABITRARILY ASSIGNED IS NOT
PROVIDED ON &ALL EQUIPMENTS.

RESISTOR R85 15 2 2MEG AND RESISTOR RB3 1S 36K IN EQUIPMENT BEARING
ORDERS NO. 19650-P-50, 6438-P-51, 30005-P- 5, IZ89-P-52, "D IZ9I-P-52.

YALUE FOR CAPACITORS CIQ, CA5, AND C37 ARE DETERMINED DURING
CALIBRATION CAPACITORS REPRESEMNTED 8Y THESE REFERENCE
CESIGNATIONS MAY CONSIST OF MORE THAN ONE CAPACITOR.

WNLESS OTHERWISE SHOWN RESISTAMCES ARE (N OHMS AND CAPACITANCES (N UF

L3 NUILATES EQUIPMENT MARKING
LETTERS A, B, C,ETC ARE ARBITRARY DESIGHAYIONS FOR SWITCH SEGMENTS

SWITCHES ARE SHOWN VIEWED FROM THE XKNOB END SWITCHES 32 AND 33
ARE IH POSITIONS SHOWN BELOW
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