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TELETYPEWRITER ;REPEATER MIXER AN/FGQ-1

TM 11-2209 }
Cuances No. 3

TM 11-2209, 20 February 1946, is changed as
follows:

1.1, Forms and 4R
(Added) *7

Note. This paragraph does not apply to the erypto-
graphic equipment.

The following forms will be used for reporting
unsatisfactory conditions of Army equipment:

a. DD Form 6, Report of Damaged or Im-
proper Shipment, will be filled out and forwarded
as prescribed in SR 745-45-5 (Army); Navy
Shipping Guide, Article 18504 (Navy), and AFR
71-4 (Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded to the
Office of the Chief Signal Officer as prescribed in
SR 700-45-5.

¢. DD Form 535, Unsatisfactory Report, will

DEPARTMENT OF THE ARMY
WasHiNGTON 25, D. C., 31 August 1955

" Be filled out and forwarded to Commanding

teneral, Air Materiel Command, Wright-Patter-
: Qn Air Force Base, Dayton, Oth as prescribed
* i SR 700-45-5 and AF TO 00-35D—54.

d. Use other forms and records as authorized.

46. Relays

* * * * *

b. 255-A T ype Relays.

* * * * *

(2) Inspeet (I). Remove the relay * * *
through the gap. If these two require-
ments are not met, the relay requires
cleaning and readjustment according to
paragraphs 91 and 92.

* * * * *

Section XIV.1. RELAY ASSEMBLY RE-121/UG
(Added)

67.1. Description of Relay Assembly RE-

121/UG
(fig. 75.1, 75.5, and 75.6)

Relay Assembly RE-121/UG consists essentially
of two, independent, 255—-A type polar relays and
associated control, filter, and rectifier circuits.
A five-conductor, equipment interconnection cable
assembly and an ac input cable are provided. A
connection changing terminal board and a poten-
tiometer control knob are mounted on the outside
of the front panel. All of the electrical com-
ponents are mounted on the back of the front
panel and on an inner shelf. A box-shaped cover
protects and completely incloses the internal parts.
Louversin the top of the cover provide ventilation.

67.2. Purpose and Use

Relay Assembly RE-121/UG is a line isolation
and signal repeater unit for use specifically with
Teletypewriter Repeater-Mixer AN/FGQ-1. It
will receive polar signals from and send neutral
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signals to the AN/FGQ-1 and can be arranged to
send and receive either neutral or polar signals
over a two-wire line.

61.3. Packaging Data

For shipment, Relay Assembly RE-121/UG is
placed in a close-fitting, corrugated fiberboard
carton, which then is sealed. The carton then is
sealed within a moisture-vaporproof barrier bag.
The packaged unit is sealed within a second
fiberboard carton. The dimensions, volume, and
weight of the equipment packed for shipment and
unpacked are given in the table that follows.

Dimensions (in.)
Relay Assembly Volume | Weight
RE-121/UG (cu ft) (1b)
Height | Width | Depth
Packed . _ . _________ 10 8 7% | 0. 34 5%
Unpacked . .. _______ 8 61% 5 .15 5
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67.4. Unpacking and Checking

Be careful not to drop the relay assembly while
it is being unpacked. Handle the unit carefully
at all times.

a. Slit the sealing tape, open the carton, and
remove the packaged equipment.

6. Open and remove the moisture-vaporproof
barrier bag.

¢. Slit the sealing tape, open the inner carton,
and remove the equipment.

d. Examine the relay unit carefully. Be sure
that it has not been damaged during shipment.
If any damage is noted, fill out and forward DD
Form 6 in accordance with the instructions in
paragraph 1.1.

67.5. Connecting Relay Assembly RE-121/
UG to Teletypewriter Repeater-
Mixer AN/FGQ-1
(figs. 75.6 and 105)

The method of connecting Relay Assembly
RE-121/UG to Teletypewriter Repeater-Mixer
AN/FGQ-1 is the same for all types of operation.
In the instructions that follow, all reference
symbols that include the letter B indicate items
mounted in the AN/FGQ-1.

a. Make the following changes in the AN/
FGQ-1:

(1) Cut the shorting straps of resistors BO
and BZ.

Figure 75.1 (Added). Relay Assembly RE-121/UQG.
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(2) Connect terminals B2 and B16 to ter-
minal B14.

(3) Connect terminal B13 to terminal B3.

(4) Connect a milliammeter across terminals
B18 to B19. Adjust the current to 30
milliamperes. To do this, if the current
is too high, cut the straps across resistors
BB and BC; if the current is too low,
strap either resistor BB or BC. When
the current is adjusted satisfactorily, dis-
connect the milliammeter.

(5) Strap terminal B18 to terminal B19.

6. Connect four of the five wires of the five-
conductor cable assembly to terminal strip B of
the AN/FGQ-1 repeater unit as follows:

(1) Connect the wire marked No. 15 to
terminal B15.

(2) Connect the wire marked No. 1 to ter-
minal B1.

(3) Connect the wire marked No. 13 to
terminal B13.
(4) Connect the wire marked No. 21 to

terminal B21. This grounds the RE-
121/UG to the AN/FGQ-1.
¢. Connect a milliammeter to the wire marked
No. 4 and to terminal B4. Adjust the current to
60 milliamperes by adjusting resistors BV and
BW. When the current is adjusted satisfactorily,
disconnect the milliammeter and connect the wire
marked No. 4 to terminal B4.
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67.6. Connecting Relay Assembly Into a Two-
Wire Line
(fig. 75.2)

a. Neutral, Half-Duplex Operation, Line Current
Supplied by Distant Station (A, fig. 75.2). Make
the following connections at the relay assembly
terminal board:

(1) Connect the positive side of the line to
terminal 5.

(2) Connect terminal 6 to terminal 7 with a
jumper.

(3) Connect the negative side of the line to
terminal 8.

(4) Insert the plug of the ac input cable into
the convenience receptacle on the AN/
FGQ-1.

b. Neutral, Half-Duplex Operation, Line Current
Supplied by Local Station (B, fig. 75.2). When
the line current is to be supplied by a separate
rectifier placed near the relay assembly, make the
following connections at the relay assembly ter-
minal board:

(1) Connect the positive side of the rectifier .

output to terminal 5.
(2) Connect terminal 6 to terminal 7 with a
jumper.
(3) Connect one line wire to terminal 8.
(4) Connect the other line wire to terminal 9.
(5) Connect the negative side of the rectifier
output to terminal 10.
(6) Using the potentiometer, R14, adjust the
current to 60 milliamperes.
(7) Insert the plug of the ac input cable into
the convenience receptacle on the AN/
FGQ-1.
¢. Full-Duplex, Polar Send, Polar Receive, Line
Current Supplied by Local Station (C, fig. 75.2).
When the line current of the send circuit is to be
supplied by a separate rectifier placed near the
relay assembly, make the following connections at
the relay assembly terminal board:
(1) Connect the positive side of the rectifier
output to terminal 1 and connect terminal
1 to terminal 6 with jumper.
(2) Connect the negative side of the rectifier
output to terminal 3 and connect terminal
3 to terminal 4 with jumper.
(3) Connect the ground side of the send line
to terminal 2.
(4) Connect the send line to terminal 5.
(5) Connect the ground side of the receive
line to terminal 7.
(6) Connect the receive line to terminal 10.
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(7) Connect terminal 8 to terminal 9 with
a jumper.

(8) Using the potentiometer, R14, adjust the
current in the receive line to 20 milli-
amperes.

(9) The ac input cable is not used in this type
of operation. Do not plug it into the
convenience receptacle of the AN/FGQ-1.

67.7. Preventive Maintenance Services for

Relay Assembly RE-121/UG

The tools and materials required to perform pre-
ventive maintenance on Relay Assembly RE-121/
UG are listed in paragraph 53. Perform the pre-
ventive maintenance services described below at
the same intervals that preventive maintenance is
performed on the AN/FGQ-1. ‘

a. Wipe dust and dirt from the outside of the
relay assembly housing and the terminal board.
Use a clean dry cloth or a soft brush.

b. Inspect all external wiring and electrical
connections to see that the wire is in good condition
and that the connections are clean and tight.
Clean corroded contacts and tighten loose con-
nections.

¢. Perform the preventive maintenance oper-
ations described in paragraphs 44, 45, 46, 49, 50,
and 51.

67.8. Theory of Operation
(figs. 75.2 and 75.3)

Relay Assembly RE-121/UG is a line isolation
and repeater unit for Teletypewriter Repeater-
Mixer AN/FGQ-1. The relay assembly functions
in one of three ways, depending upon the connec-
tions made to its terminal board. Under each of
the optional connection arrangements, the RE-121/
UG receives polar signals from the AN/FGQ-1 in
the line winding (3-6) of the send relay, K1, to
control the send relay armature, which is in series
with the signal line. The 7-2 winding of relay K1
is not used. The RE-121/UG receives signal line
current in the line winding (3-6) of the receive
relay, K2, to control the receive relay armature,
which relays neutral signals to the receive circuit
of the AN/FGQ-1. The three arrangements differ
only in the type of operation used in the signal
circuit between the RE-121/UG and the distant
station, and in the location of the line current
supply.

a. Neutral, Half-Duplex Operation, Line Current
Supplied by Distant Station. When a local copy of
all messages transmitted over the signal line is to

3
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be recorded and the distant station is to supply
the line current, the RE-121/UG is connected as
shown in A, figure 75.2. Operation of the relay
assembly with this circuit arrangement is as
follows:

(1) Transmitting. Current received in the
form of polar signals (reversals of current)
from the AN/FGQ-1 controls the arma-
ture of the send relay, K1, which, in
“turn, opens and closes the neutral signal
circuit. The signal line circuit is closed
when the armature of relay K1 is at
contact 4, and is interrupted whenever
the armature is at contact 5. Neutral
signals are transmitted to the signal line.

(2) Receiving. Neutral signals, consisting of
current and no-current impulses, are
received in the line winding (3-6) of the
receive relay, K2, from the signal circuit.
Current through the line winding (mark-
ing impulses) causes the armature of the
receive relay to move to contact 5 and
to complete the receive circuit to the
AN/FGQ-1. In the absence of current

" from the signal line circuit (spacing im-
pulses), the bias winding (2-7) of relay
K2, energized constantly from the AN/
FGQ-1 with current approximately half
the value of the signal line current, causes
the armature of relay K2 to move to
contact 4 and to open the receive circuit
of the AN/FGQ-1.

- b. Neutral, Half-Duplex Operation, Line Current
Supplied by Local Station. When a local copy of
all messages transmitted over the signal line is to
be recorded and the local station is to supply the
line current, the RE--121/UG is connected as shown
in B, figure 75.2. Operation of the relay assembly
with this circuit arrangement is the same as that
described in a above, except for the location of the
rectifier that supplies the line current. The signal
circuit is traced from the negative side of the
rectifier to terminal 10 of the relay assembly
terminal board, through current limiting potenti-
ometer R14, through terminal 9 of the relay assem-
bly terminal board, to one side of the signal circuit.
The circuit then continues through the distant
equipment and returns through the opposite side
of the signal circuit to terminal 8 of the relay
assembly terminal board. The circuit then con-
tinues through the line winding (3-6) of the
receive relay, K2, to terminal 7 of the terminal
board, through a strap to terminal 6, through
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resistor R11, and then to the contacts of the send
relay, K1, and terminal 5 of the terminal board,

which is connected to the positive side of the recti-
fier.

¢. Full-Duplex Operation, Polar Send, Polar
Receive, Line Current Supplied by Local Station.
When a local copy of transmitted messages is not
required, the sending and receiving operations are
carried on independently. In this type of opera-
tion, line current normally is supplied by the
transmitting station. The RE-121/UG is con-
nected as shown in C, figure 75.2, and the opera-
tion of the relay assembly with this circuit arrange-
ment is as follows:

(1) Transmatting. Polar signals from the
AN/FGQ-1 energize the line winding
(3-6) of the send relay, K1, and control

the armature of the send relay.

(@) If the armature of relay K1 is against
contact 5, the path of negative battery
from the rectifier is through terminal
3 of the relay assembly terminal board,
through a strap to terminal 4, through
resistor R8 to contact 5 and the arma-
ture (1) of relay K1, to terminal 5 of
the relay assembly terminal board, and
to the signal line. The signal goes to
the receiver of the distant station and
then to ground. The local ground
connection of the relay assembly pro-
vides a path to terminal 2 of the relay
assembly terminal board. The circuit
continues through resistor R7 to ter-
minal 1 of the relay assembly terminal
board and to the positive side of the
rectifier.

(b) If the armature of relay K1 is against
contact 4, the path of negative
battery from the rectifier is through ter-
minal 3 of the relay assembly terminal
board, through resistor R6 to terminal
2 of the terminal board. The signal
then goes to ground at the local equip-
ment, to the ground connection of the
distant station, and through the line
winding of the distant receiver. The
circuit then continues through the send
signal line to terminal 5 of the relay
assembly terminal board, through the
armature of relay K1, to contact 4,
through resistor R11 to terminal 6 of
the relay assembly terminal board, and

5
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Figure 75.3 (Added).

then to terminal 1, which is connected
to the positive side of the rectifier.

(2) Receiving. Polar signals received in K2
operate the K2 armature to relay neutral
signals to the AN/FGQ-1. The K2 bias
winding is not energized for this type of
operation. The K2 line winding (3-6)
and variable resistor R14 are placed in
series with the receive circuit at terminals
7 and 10. ,

d. Bias Winding Circuit, Receive Relay K2. The
bias winding of K2 is energized only when this
relay is to operate with neutral signals. This
circuit is energized when the plug, P1, (fig. 75.3)
is connected to an ac power source. The ac is
applied to a full-wave rectifier circuit that con-
sists of rectifiers CR1 and CR2; resistors R4, R5,
R12, and R13; and filter capacitor C3. The

6

UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS AND
ARE ONE-HALF WATT;

CAPACITORS ARE IN UF. TM2209-C3-3

Relay Assembly RE-121/UGQG, schematic diagram.

output of this rectifier circuit is connected to
terminals 2 and 7 of the receive relay jack. Inser-
tion of relay K2 into this jack places the bias wind-
ing across the output of the rectifier circuit.

67.9. Trouble Location and Repair

a. General. If the relay assembly fails to func-
tion satisfactorily, before looking further for the
difficulty, be sure the trouble is not an incorrect,
loose, or dirty connection.

(1) Check the connections at the relay
assembly terminal board to be sure they
are correct for the type of operation
desired (par. 67.6).

(2) Remove the cover and check the internal
connections and wiring.

b. Checking and Adjusting Relays. A check of
the operation of the send and receive relays, K1

TAG® 1229A




and K2, is a convenient way to locate many

difficulties.
(1) If a relay is suspected to be the source
- of the difficulty, if possible, substitute

- (par. 67.9b) a relay known to be in
good condition and adjustment.

(2) Check the suspected relay in accordance
with the instructions in paragraph 46b.
1f the relay is found to be the cause of
the difficulty, clean and adjust the relay
in aceordance with the instructions in
paragraphs 91 and 92. Do not adjust
relays unless it is absolutely necessary.

RECEIVE RELAY JACK =

C3. Filter capacitor for output of rectifiers CR1 and CR2.
CR1. Selenium-type, half-wave rectifier.

CR2. Selenium-type, half-wave rectifier.

R3. Current limiting resistor in receive circuit.

R4. Voltage divider in rectifier input circuit.

R5. Voltage divider in rectifier input circuit.

R6. Voltage divider resistor.

Figure 75.4 (Added).
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¢. Other Trouble Location and Repair. The

location of trouble in components other than the

relays necessitates an analysis of the operation

of the relay assembly and the interrelated circuits
of the AN/FGQ-1.

(1) When the trouble has been localized to

a particular circuit, check each com-

ponent of the circuit to determine the

faulty component. Figures 75.4 and

75.5 show the location of components.
(2) Replace the faulty component with a
new one (par. 67.10).

R7. Voltage divider resistor.
R8. Current limiting resistor in send circuit.

R11. Current limiting resistor in send circuit.
R12. Filter resistor in rectifier output circuit.

_R13. Filter resistor in rectifier output circuit.

R14. Potentiometer, adjustable current limiting resistor.

Relay Assembly RE-121/ UG, top view, cover and relays removed.




RECEIVE
RELAY
JACK

C1. Capadcitor, part of filter circuit for receive relay K2.
C2. Capacitor, part of filter circuit for receive relay K2.
C4. Capacitor, part of filter circuit for send relay K1.
C5. Capacitor, part of filter circuit for send relay K1.
K1. Send relay, 255—-A type polar relay.

- K2. Receive relay, 255—-A type polar relay.

4 ,
. TM2209-C3-5

R1. Resistor, part of filter circuit for receive relay K2.
R2. Resistor, part of filter circuit for receive relay K2.
R9. Resistor, part of filter circuit for send relay K1.
R10. Resistor, part of filter circuit for send relay K1.

Fiqure 76.5 (Added). Relay Assembly RE-121]/UQ, botlom view, cover renioved.

67.10. Removal and Replacement of Com-
ponents :

a. Cover. Take out the four large screws, one
at each corner of the front -panel, and pull the
chassis out of the cover.

b. Relays. The relays plug into the equipment
and can be removed without disconnecting
any wires.

(1) To remove a relay, pull it out of its jack.

(2) To remove the dust cover from the
relay, turn the cover counterclockwise
and pull it forward.

(3) To reinstall a relay, plug it into the jack
“ in thé*equipment.

c. All Other Components. To remove any of
the other c¢édmponents of the relay assembly,
unsolder the leads and remove the mounting
screws. Tag the leads before detaching them to
assure reconnecting them correctly. Mount the
replacement part and solder the leads to the
terminals. Be careful not to allow solder to drop
into the equipment, especially on the plates of
the rectifiers. Be sure to reconnect the leads to
the correct points on the new part. Check the
wiring and the color coding with figure 75.6.
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Y6221 ODVL

Figure 76.6 (Added).

Relay Assembly RE-121/UQG, wiring diagram.
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PART FIVE
REPAIR INSTRUCTIONS

*Note. Failure or unsatisfactory performance of equipment will be reported on DA Form 468 (Unsatisfactory

Equipment Report) (Army), or DD Form 535 (Unsatisfactory Report) (Air Force).

* * * * *

69. Unsatisfactory Equipment Report Relays

91. Cleaning and Adjustment of 255-A Type

(Superseded)

a. When trouble with equipment used by the
Department of the Army occurs more often than
repair personnel consider to be normal, DA Form
468, Unsatisfactory Equipment Report, should be
filled out and forwarded in accordance with the
instructions in paragraph 1.15.

b. When trouble with equipment used by the
Department of the Air Force occurs more fre-
quently than repair personnel consider to be
normal, DD Form 535 should be filled out and
forwarded in accordance with the instructions in
paragraph 1.1c.

Figure 76 is rescinded.

* * * * *
[AG 300.7 (30 Jun 55)]

BY ORDER OF THE SECRETARY OF THE ARMY :

a. General. If a relay * * * position for re-
pairs. After inspection and cleaning, readjust
the relay according to the instructions in para-
graph 92 if Test Set [-193—-A is not available.
If Test Set * * * in TM 11-2513.

* * * * *

c. Inspection of Relay Contacts. Inspect the
relay * * * one is available. The replaced relay
requires cleaning (d below) and readjustment
(par. 92). If the contacts * * * the other con-
tact. If a gap wider than 0.005 inch is found, the
relay requires cleaning (d below) and readjustment
(par. 92).

* * * * *

MAXWELL D. TAYLOR,
General, United States Army,

OrriciaL:
JOHN A. KLEIN,
Major General, United States Army,
The Adjutant General.

DISTRIBUTION:
Aclive Army:

CNGB (1)
Tec Sve, DA (1)
Tec Sve Bd (1)
CONARC (5)
CONARC Bd (Incl ea Test Sec) (1)
Army AA Comd (2)
0OS Maj Comd (5)
OS Base Comd (5)
Log Comd (5)

Gen & Br Sve Sch (5)

SigC Sch (25)

Gen Depots (2) except Atlanta Gen
Depot (0)

SigC Sec, Gen Depots (10)

SigC Depots (20)

POE (2)

OS Sup Agencies (2)

SigC- F1d Maint Shops (3)

MDW (1) SigC Lab (5)

Armies (5) Mil Dist (1)

Corps (2) Units organized under following
Tng Div (2) TOE’s:

Ft & Cp (2) 11-7R, Sig Co Inf Div (2)

Chief of Stajf.

11-16R, Hq & Hq Co, Sig Ban,
Corps or Abn Corps (2).
11-57R, Armd Sig Co (2)

~11-127R, Sig Rep Co (2)

11-128R, Sig Depot Co (2)

11-500R (AA-AE), Sig Sve Org
(2).

11-557R, Abn Sig Co (2)

11-587R, Sig Base Maint Co (2)

11-592R, Hq & Hq Co, Sig Base
Depot (2).

11-597R, Sig Base Depot Co (2)

NG: State AG (6); units—same as Active Army except allowance is one copy to each unit.

USAR: None.
For explanation of abbreviations used, see SR 320-50-1.
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TM 11-2209
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‘ TO 16-45-140
TECHNICAL MANUAL 3 ;
AN |
TELETYPEWRITER REPEATER-MIXER AN/FGQ-1 \ FM
CHANGES DEPARTMENT OF THE ARMY
No. 1 WasningTON 25, D. C., 10 August 1951

TM 11-2209, 20 February 1946, is changed as follows:
The title of the manual is changed to read—

TELETYPEWRITER REPEATER-MIXER AN/FGQ-1

PART ONE
INTRODUCTION

Note (Added).—Teletypewriter Repeater-Mixer AN/FGQ-1, procured on Order Nos. 25817-Phila-49 and 21851-
Phila-50, is essentially the same as the equipment covered in TM 11-2209. Whenever Teletypewriter Set 131B2 appears
in the manual, change the nomenclature to Teletypewriter Repeater-Mixer AN/FGQ-1.

IDENT 10 Ui
SECT:ON
STORAGE :4V:
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: Figure 106. Teletypewriter Repeater-Mixer AN/FGQ-1, repeater unit, circutt requiremsnt table.

APPARATUS MECH. REQ. CIRCUIT PREPARATION DIRECT CURRENT FLOW REQ.
. SEE
. imesr cuip paTA | EST ! TEST REMARES
DEsIG. | cope | BSP | CONT. | ARM. BroRK rrep. | NOTE | Tmst | Test | AFTER | TEsr | READI
FIG. | PRESS. | TRVL. s Nzl conn. | conn. - WDG. | FOR oAl MA MA
BAT. | GRD.
. * * * . * » *
BK1 Y254 | 151/201 H 41 (BK)O : B(BK1) | T(BK1)! NGB ¥ (o} 40 27 KEY
i 28. 5 OPERATED
(BK)O | B(BK1) |[T(BK1)| NGB % R 1.2 1. 6 | TO (TEXT)
(BK)O | B(BK1) | T(BK1)! NGB A H 4.9 4.6 POS.
] ] * L * * »

.,
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APPENDIX I
IDENTIFICATION TABLE OF PARTS

(Superseded)

Note.—The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions
must cite an authorized basis, such as a specific T/O&E, T/A, SIG 7&8, SIG 7-8-10, SIG 10, list of allowances of expend-

able material, or another authorized supply basis.

the Ccpartment of the Army Supply Catalog, see the latest issue of SIG 1.

For an index of available supply catalogs in the Signal portion of

Icl. symbol

Name of part and description

Tunction of part

Bignal Corps stock No,

AGO 4584

TELETYPEWRITER REPEATER-
MI}QIEI} AN/FGQ-1: 2-way TT re-
peater and mixer; cabinet of wood and
stecel construction; 30 5’/ h x 26’’ wd x
22'" d o/a; input 95 to 125/190 to 250 v,
25 to 60 cye ac.

POWER SUPPLY GROUP

POWER SUPPLY: metallic disk type;
output—120 v de, .8 amp continuously,
1.2 amp de intermittently: input—95
to 220 v. 25 to 60 cyc ac.

CABLE ASSEMBLY, power: 2 #18 AWG
stranded cound; 2’ 1g excl term.

CABLE ASSEMBLY, power: 2 #16 AWG
stranded copper cond; braided copper
shield w/#16 AWG lead at ea end; 2’ Ig
excl term.

CABLE ASSEMBLY, power: 2#16 AWG
stranded copper cond; #36 AWG copper

braid w/#16 AWG lead at ea end; 24*/
| - 1g excl term. :
CABLE ASSEMBLY, power: 4 stranded

tinned copper cond; 9’ Ig excl & color-
coded frece leads.

CABLE ASSEMBLY, power: 2 #18
AWG stranded cond; 2’ 6’7 g excl term.;
Hubbell plug No. 7465 one end, other
end bared and stripped.

CABLE ASSEMBLY, special purpose:
4 #22 AWG pr, 1 shielded cond; 2’ 6’ Ig
excl term.

CABLE ASSEMBI.Y, special purpose: 4
#22 AWG pr, 1 shielded cond; 6’ lg excl
term.

A teletypewriter secrecy system in which
plain text messages are enciphered
automatically before transmission and
incoming messages in cipher are de-
ciphered automatically and recorded
in plain text.

Supplies 120 volts d-¢ from a-c supply.....

For d-¢c power connections to power unit._

......................................

Teletypewriter unit interconnection__....

Same 23 abOVe. o cccme o eeeeeeaas

D T e R P L P PP PP TR 2
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Ref. symbol Name of part and description Function of part 8ignal Corps stock No.
POWER SUPPLY GROUP—Continued
D CONNECTOR, plug: 3 rectangular polar- | D-¢ power connection to power unit_ -_.. 6Z3150-6
ized female cont; straight type. ;
CONNECTOR, plug: 4 flat polarized | Same as above. oo ______ 6721729
male cont; straight type.
CONNECTOR, plug: 4 rectangular polar- | For connection to transmitter-distributor | 2Z8639-2
ized male cont; straight type. unit.
CONNECTOR, plug: 4 rectangular polar- | Same as above_ __ oo o ... 27.8639-17
ized female cont; straight type.
CONNECTOR, plug: 2 curved male | For connection to repeater and mixing
twistlock cont; straight type. relay units.
B, C CONNECTOR, receptacle: 2 T-shaped | B—For motor power to crypto unit______. 6Z7809-21
polarized female cont one sec., 3 flat { C—Convenience outlet.
polarized female cont other sec.;
straight type.
A CONNECTOR, receptacle: 4 rectangu- | For connection to power unit_ ... ... 6Z7783-4
lar polarized female cont; straight
type.
CONNECTOR, solderless: cap type; ac- | For external connections in power cir- | 623188
commodates 5 #18 AWG wires. cuit. .
A, B, C FILTER, low-pass: 10 k¢ cut-off.______. Electrical noise suppressor......___-__._.._ 6Z1892-1.10
FOOT, mounting. -« ee oo e Protects floor from scratches .. _____.._. 6Z4016-50
FUSE, plug: 3.2 amp._ oo _______.__ Protectsrelay P ___________.____.___ 3722603.13
FUSEHOLDER: screw type; for single | Holds 3.2-ampere fuse_._...____________ 3Z3285-6.4
No. 3.2 Fustat.
INSULATOR, bushing: post shape; white | Insulates cable passage_ .. ___-.________ 3G1250-16.38
porcelain; 1’7 1g o/a; Y¥e’’ OD, %¢’/ 1D,
LABEL: 3%’! Ig x %'’ wd; inscribed BE- | Warning label. . ____ .. __________ 6D16782
FORE OPERATING READ TM
11-2209. ‘
LABEL: 6" lgx 4% wd.o oo oo _-. Circuit label .____ ___ . __.. 6D16782-1
MOUNT, vibration: sq mtg; 2%’/ sq x 1’ | Mounts associated equipment_..._..__._ 27.8404-45
thk o/a. :
MOUNT, vibration: sq mtg; 2%’ sqx 1"’ | Same as 8b0Ve . anccrvmcmccccccacccaaasn 278405-20
thk o/a.
P RELAY, armature: DPST, normally | Input power relay from repeater circuit..| 2Z7589-96
open; single wnd; operates 42 to 56 v
dc, .055 amp, 1130 ohms; ins coil. .
PLATE, retainer: cold rolled steel, cad pl; { Holds captive screws in place.._.._-cocun 4766841
oval shape; 1’ Ig x ¥’/ wd'x .024"/ thk . ’
o/a.
SCREW, captive: thumbscrew; knurled | Fastening serews. .. .______.._. ——m———— 6L4768-24.8K
thumb head; cold rolled steel, cad pl;
retainer ring.
TERMINAL, lug: ring type; .120" wd | For terminal board ground connections...| 4E6399
x %2'’ d wire groove. :
WASHER, flat: round; %" ID, 14’ OD; |- e rcecccccntcccccccdemanccccmana—cn- 6L58034G
Yao!’ thk.
4 RESTRICTED
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Ref. symbol

Name of part and description

Function of part

Signal‘Corps stock‘No.

3.0, 32

H

AGO 458A

REPEATER UNIT GROUP

BOARD, terminal: for tp relay rack wir-
ing; 8 U-shaped solder lug term.; approx
1% Ig x ¥y’ wd x %" h o/a.

BOARD, terminal: general purpose; 21
brass nickel pl screw term.; 8%’/ Ig x
%' wd x %2’ thk.

BRACKET: used to mount WECo term.
strip No. 203 or No. D-164205.

CAPACITOR, fixed: paper dielectric;
single scc.; 100,000 ppf min, 125,000
uuf max; 300 vdew.

CAPACITOR, fixed: paper dielectric;
single sec.; 500,000 ppf min, 620,000
epf max; 300 vdew.

CAPACITOR, fixed: paper dielectric;
.5 uf +.125 uf; 200 vdew; JAN type
CP79A1HC504W.

CAPACITOR, fixed: paper dielectric;
4.36 uf max, 4.28 uf min; 200 vdew.

CAPACITOR, fixed: paper dielectric;
5 uf max, 4 pf min; 200 vdew.

CONNECTOR, receptacle: 8 rectangular
female cont slots; straight type.

CONNECTOR, receptacle: 2 curved
polarized female cont; straight type.

CONNECTOR, receptacle: 3 flat-blade
polarized male cont; straight type.

COVER: relay.._.. ___._._ [,

COVER: relay ceeooo v cicecccaaaes

COVER: reclay; L-shaped; 15/ g x 1%’
wd x 134’7 d o/a.

FUSE, plug: .8amp._ ... ... ____
FUSEHOLDER: screw type; for single

No. S 8/10 Fustat.
HOLDER, label ... . . .._..
LABEL: 10% lgx 8 wd__._____..___
LAMP, incandescent: tp swbd lamp;

LENS, indicator light: red, opalescent;
3%4'7 dia.

LENS, indicator light: amber, opalescent;
1725/ dia.

For control panel connections._._..caaa.
For teletypewriter connections._ . .__....

Holds términal board. ceaeeeeame oo

Spark-killer for contacts 1-4 of relay LS.

B—Spark-killer for contacts 1-5 of relay
LR.

C—Spark-killer for contacts 1-4 of relay
LR.

E—Spark-killer for ¢ontacts 1-4 of relay
TR. ‘

F—Spark-killer for contacts 1~-5 of relay
TR.

G-—Spark-killer for contacts 1-4 of relay
TS.

Spark-killer for contacts 4-7 of relay BK. .

Allows slow release of relay LB.__.._....
Filter from relay TS to . teletypewriter
magnets.
For relay connections. .o ... ..
For connecting repeater-mixer relay unit-_
For connection to power unit_ ... _.._..._
Relay cover. .l ol . ______.
Same asabove. __ ... ___._______.__

Covers topof relay - .. _...____.___

Protects d-c input ... ___ ... __ ..
Holds .8-ampere fuse___......

Holds circuit label .. _____ . .. _. . . __._...
Circuit label . _ . .. ...

i Indicator lamps_..._______ .. _ .. ... ..
48 v, .030 to .042 ampl T-2 clear hulb, |

Indicator lamplens_ . . _____________

Same as aboVe . w oo v el
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Name of part and description

|

Function of part

8iznal Corps stock No.

CIPHER,
BK, TEXT

LR, LS,
TR, TS

LT

RV

LB

BK

CP, TX

BK1

BL

BT

BO, BZ

AC, AD

REPEATER UNIT GROUP—Con.

LIGHT, indicator: w/o lens; for No. 2
type lamp.

RELAY, armature: SPDT; 2 parallel
wnd, § ma de cur.; 2 inductive wnd,
136-ohm d-c¢ resistance.

RELAY, armature: cont arrangement
.001-amp rclease, 500 ohms; polarized;
iws.

RELAY, armature: cont arrangement
1C; 2 wnd; 48 v de; pri—.005-amp oper,
.0012-amp release, 120 ohms de; secd—
.0039—amp oper, 480 ohms; polarized;
ins.

RELAY, armature: cont arrangement
1C; 2 parallel wnd; 48 v de; ea .001-amp
oper, 1915 ohms; polarized; ins.

RELAY,
1C; 2 parallel wnd; 48 v dc; ea. .0022-
amp oper, 95 ohms; polarized; ins.

RELAY, armature: cont arrangement
pos #1 and #2—1A2C1D; single wnd;
.0165 amp, 1775 ohms; inductive; ins.

RELAY, armature: cont arrangement
pos #1—2A2B, pos #2—1A2B; single
wnd; .027-amp oper, .0016-amp release,
830 ohms; inductive; polarized. .

RESISTOR fixed: WW; 100 ohms +19%;
5.1 w at 40° C ambient temp.

RESISTOR. fixed: W iV; 106 ohms +19%;
CT—47 ohms one $ec., 59 ohms other
sec.; 5.1 w max distributed or 5 w for
either provided otler see. is used at .1
W or less.

RESISTOR., fixed: WW; 120 ohms *+59,;
5.1 w at 104° F max ambient temp.

RESISTOR, fixed: WW; 120 ohms +5%;
18 w at 275° C max continuous oper
temp; JAN type RW33J121.

i
H

i
armature:. cont arrangement :

CIPHER (amher)—TIndicates cipher mes-
sage condition.

BK (red)—Indicates brecak
condition.

TEXT (red)—Indicates test message
condition.

LR—Repeats signals torelay TX___.. __

LS—Repeats outgoing signals from re-
lay TX. .

TR—Repeats signal from teletypewriter
on polar bhasis.

TS—Repeats signal to teletypewriter
selector magnet.

in signal

i Prevents relay LS from opening line with
1C; single wnd; 48 v dc; .003 amp oper. |

power removed from station.

Controls relays LB and LS_.. ... ... ...

Slow-release relay - ceecmvcmece oo meas

Operates slow-release relay BK1__._.___.

CP- -Repeats ciphered signal from relay
TR to mixing relay circuit.

TX—Repeats incoming and outgoing
signals,

Slow-release break relay. ... _..._._...

Current limiter together with resistors

BF and BQG. across contacts
relay LS. ' ‘
Current limiter, winding 2-5 of relay DXL

1-4. of

BO—Current limiter, contact 5 of relay
LS.

BZ—-current limiter, contact 4 of relay LS. ‘

AC—Current limiter, positive battery to .
terminal B14 of connector B.

AD—Current limiter, negative battery
to terminal B13 of connector B.

RESTRICTED
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Ref, symbol

Name of part and description

Function of part

Signal Corps stock No.

G, N, T

BY

PR, W

Bk

U,V

BS

BW

BP, BX

BY

D,P,7Z

BB, BC

AGO 4584

REPEATER UNIT GROUP—Con.

RESISTOR, fixed: WW; 265 ohms £ 5%;
20 w,

RESISTOR, fixed: WW; 600 ohms +:5%;

CT—200 ohms one sec., 400 ohms other
sec.; 5.1 w max distributed or 5§ w for
either provided other sec. isused at .1 w
or less.

RESISTOR, fixed: WW; 600 ohms =+ 5%;
20 w.

RESISTOR, fixed: WW; 620 ohms + 19,
5.1 w at 40° C ambient temp.

RESISTOR, fixed: WW; 710 ohms +5%;
18 w. at 275° C max continuous oper
temp; JAN type RW33J711.

RESISTOR, fixed: WW; 750 ohms =+ 1%;
5.1 w at 104° F max ambient temp.
RESISTOR, fixed: WW; 900 ohms =+ 5%;
CT—300 ohms one sec., 600 ohms other
sec.; 5.1 w max distributed or 5 w for
either provided other sec. is used at .1
w or less. -
RESISTOR, fixed: WW; 800 ohms % 5%;
18 w at 275° C max continuous oper
temp; JAN type RW33J901.
RESISTOR, fixed: WW. on. refractory

core; 1600 ohms £5%; 5.1 w at 40° C

ambient temp. :

RESISTO‘R, fixed: WW; 1600 ohms.

+19%; 5.1 w at 40° C ambient temp.
RESISTOR, fixed: WW; 1600 ohms
+£5%; 20 w.

RESISTOR, fixed: WW on core of heat-
resistant material; 2000 ohms +5%;
5.1 w at 40° C ambient temp.

G—Current limiter, teletypewriter mag-
neto and contact 5 of relay CP.

N—Current limiter, BREAK-BREAK
RELEASE key to contact to teletype-
writer keyboard control key.

T—Current’ limiter, STA TEST key
contact, contact 4 (bottom) of relay
BK1, and teletypewriter sending con-
tacts.

Current limiter, winding 3-6 of relay LR _|

E—Current limiter, winding 2-7 of relay
RV,

R—Current limiter, contact 3 of relay
CP.

W—Current limiter, winding of relay
BK1.

Part of spark-killer circuit for relay TS...

U—Current limiter, STA TEST key con-

~tact and contact 4 of relay TX.

V—Current limiter, contacts 1 and 4 of
relay LR and contacts 4 and 6 of relay
TX. '

Part of spark-killer circuit for relay TS..

Current limiter, winding 3-6 of relay LR._

Current limiter, negative battery to tele-
typewriter subset table circuit.

BP—Part of spark-killer circuit for relay
TS.

BX—Current limiter for winding 2-7 of
relay TS.

Current limiter, winding 3-5 of relay LB..

'D—Cui:rent limiter, winding 3-6 of relay

RV and contact 3 of relay LB.

‘P—Curﬁren‘t limiter,-contact 11 -of relay

CP. -
Z—Current limiter, winding of relay I.T
and contacts 5 and 8 of relay CP.
Current limiters, winding 2-7 of relay
LR to terminal B18 of connector B.
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Name of part and description

Rel. symbol Function of part €iznal Corps stock MNo.
REPEATER UNIT GROUP—Con.
BE RESISTOR, fixed: WW; 2000 ohms | Part: of spark-killer circuit for contacts ! 3Z€200-187
+5%; CT—1000 ohms ea sec.; 5.1 vw. |  1-4 of relay LS.
max distributed or 5 w for either pro- - :
vided other sec. is used at .1 w or less. oo |
J.M, Y RESISTOR, fixed: WW; 2000 ohms | J—Current limiter, contact 7 of relay i 3BRW26159
+5%; 16.2 w at 275° C max continuous BK, contact 11 of relay TX, and con-
oper temp; CT—100 ohms, 8.1 w ea tact:2 of relay CP.
sec.; JAN type RW33J202T, M—Current limiter, break indicator.
Y—Current limiter, contact 4 of relay
LB, contact 7 of relay TX, contact 6
(top) of relay BKl and winding of
relay TX.
BK RIESISTOR, fixed: WW; 2300 ohms | Current limiter, line to contact 1 of relay | 3Z6115-1
+19%; CT—1150 ohms ea sec.; 5.1 w LS, contact 2 of relay BK1, and con-
max distributed or 5 w for either pro- | . tact 5 of relay LT,
vided other seec. is used at .1 w or less. o
BA RESISTOR, fixed: WW; 2500 ohms | Part of spark-killer circuit for contacts | 3Z26250-47.1
+5%; 5.1 wat 40° C ambient temp. 47 of relay BK.
BD, BN RESISTOR, fixed: WW; 3200 ohms { BD—Part of spark-killer circuit for con- | 3Z6320-6
+59%,; CT—1600 ohms ea sec.; 5.1 w tacts 1-4 and 1-5 of relay LR.
max distributed or 5 w for either pro- | #N—Part of spark-killer circuit for contacts
vided other sec. is used at .1 w or less. 1-4 and 1-5 of relay TR.
H, AA RESISTOR, fixed: WW; 3300 -ohms | H—Current limiter, winding 3-6 of relay | 3Z6330-25
+5%; 20 w. TR and capacitors. J, J1, and J2.. :
AA—Current limiter, contact 1 (top) of
relay. BK1 and TEXT and CIPHER
lamps.
A RESISTOR, fixed: WW; 3500 ohms | Voltage divider for common battery con- | 3RW27625
+59%; 16.2 w at 275° C max continual nection to bias coil of relay LR. )
oper temp; JAN type RW33J712T. '
K, X RESISTOR, fixed: WW, 4,000 ohms | K—Current limiter, bm.s winding' of re- | 3RW27941
+5%; 21.6 w at 275° max continuous lay LS. )
oper temp; JAN type RW40F402T, X—Current limiter, w1nd1ngs 3-4 of re-
lay LB and 2-7 of relay TR. .
L RFSISTOR fixed: WW, 4,900 ohms | Current limiter winding of relay CT and 376490-3
59%; 20 w power dissipation at 120° mndmg 2-5.0f relay . BK
F max continuous oper temp. . . C '
BM RESISTOR, fixed: WW; 6,600 ohms Current llmlter, line to contact 1 of relay |'3Z6560-17
+19%,; CT—600 ohms, 1 5 w one sec., LS, contact 2 of relay BK1, and con-
6,000 ohms, 3.6 w other sec. tact 5 of relay LT.. o
B, C, AB RESISTOR, - fixed: WW; 7,100  ohms _B and C—Voltage d1v1der for common | 3RW29426
+5%; 16.2 w at 215° C max contin- battery connection to line winding of
uous oper temp; CT—3,550-ohms, 8.1 relay 1.8,
w ea sec.; JAN type RW33J712T, :
. AB—Voltage divider, terminal 1 of ﬁlte'r
B. ! :
¥ RESISTOR, fixed: WW; 8300 ohms | Current limiter, winding 1-8 of relay RV_: 326583
+5%: 20 w. -
BG RESISTOR, fixed: WW; 8,600 ohms | Current limiter, together with resistors | 3Z6586
+5%; 5.1 w at 40° C ambient temp. BF and BL, across contacts 1-4 of re-
lay LS. .
BJ RESISTOR, fixed: WW; 9,000 ohms Current limiter, line to contact 1 of relay | '326590-7
+5%; 5.1 w power dlssmatxon LS, contact 2 of relay BK1, and contact
5 of relay LT,
8 ' AGO 458A
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Ref. symbol

Name of part and deseription

Function of part

8ignal Corps stock No.

BU

BF, BH

. A,B,C,D

AGO 458A

REPEATER UNIT GROUP-—Con.

RESISTOR, fixed: WW; 10,000 ohms
+5%; 5.1 w power dissipation.

RESISTOR, fixed: WW; 10,000 ohms
+1%; 5.1 w power dissipation.

SPRING: flat type; 24" 1g x %' wd
x %'’ h; U-shaped.

SUPPRESSOR, electrical noise: capacitor
and coil type.

SUPPRESSOR, electrical noise: capacitor
and coil type.

SWITCH, lever: 2 pos nonlocking; cont
arrangement pos #1—B2C, pos #2-1C
and 1C. :

SWITCH, lever: 3 pos locking; cont ar-
rangement pos #1 and #2-2C,

SWITCH, rotary: cont arrangment 4C...

TERMINAL, lug: angle type; for #15
AWG wire or smaller.

TERMINAL, lug: angle type; for #15
AWG wire or smaller.

TERMINAL, lug: spade type; for #18
AWG wire.

MIXING RELAY UNIT GROUP .

BOARD, terminal: for tp relay rack wir-
ing; 8 U-shaped solder lug term. ; approx
1% 1g x 6"’ wd x %'’ h o/a.

BRACKET: used to mount WECo term.
board No. 203 or No. D-164205.

CAPACITOR, fixed: paper dielectric;
single sec.; 500,000 puf min, 620 puf
max; 300 vdew.

CONNECTOR, receptacle: 8 rectangular
female cont slots; straight type.

Current limiter, winding 1-8 of relay RV.

BF—Current limiter, together with re-
sistors BG and LB, across contacts 1-4
of relay LS.

BH—Current limiter, line to contact 1 of
relay LS, contact 2 of relay BIK1, and
contact 5 of relay LT.

Retains type 225-A relay.ccecuueaccanas

Electrical noise suppressor. .- .ccccccccma
Same as abOVe_ e

BREAK—BREAK RELEASE key. In
the BREAK position it creates a steady
spacing condition on the llne. In the
BREAK—RELEASE position it re-
releases or unlocks a break which has
been received by the station.

CIPHER—LOCAL TEST—TEXT key,
In the CIPHER position, it places the
station in condition to send and receive
enciphered messages. In the TEXT
position, it places the station in condi-
tion to send and receive test messages.
In the LOCAL TEST position, it
places the station in condition to send
copy locally from its keyboard or trans-
mitter-distributor to its own typing
unit,.

STA TEST KEY. In the TEST posi-
tion, it places the station in condition
to be tested locally. In the REG
(regular) position, it places the station
in condition for normal operation.

- For connections to relays JE, FM, and JS_

For connection to resistor Fooovvveonccn

Connections to repeater unit________._..

For holding terminal board.--_.._._ - R

Spark SUPPressor- - - caccceccaooccccan

For connections torelay Roovceocvmncen.

RESTRICTED

37Z6610-125

326610124
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Ref. symbol Name of part and description Function of part Signal Corps stock No.
»
MIXING RELAY UNIT GROUP—Con.
E CONNECTOR, plug: 2 curved polarized | Mates with plug E in repeater unit...... 621735.8
male blades; straight type.
F CONNECTOR, receptacle: 2 polarized | Mates with plug F in crypto unit...____. 627813-3
female cont; straight type.
A CONNECTOR, receptacle: 12 parallel | Mates with plug A of crypto unit-....... 277403-3
flat blade polarized female cont;straight
type.
CONNECTOR, solderless: cap type; for | External connectors for power wires..... 6Z3188-2.
5 #18 AWG wires.
FUSE, plug: .8 amp._ . ccccceomacoaoo Protects mixing relay unit____._________ 372598-1.1
FUSEHOLDER: screw type; for single { Holds .8-ampere fuse_..oc---ccocoo_oo._ 3722876-6
No. S 8/10 Fustat.
HOLDER, label . __ ... Holds circuit label ..o oo ooo..o___ 4TW264699
LABEL: 10" 1g x 8" Wdoccceaacaaao2 Circuit label - oo e 6D16782-3
R, S, R1 RELAY, armature: SPDT; 2 parallel | R—Repeats signal from repeater unit to | 4TRY30
. wnd, 5 ma dc min cur. ea wnd; 2 induc- crypto unit.
tive wnd, 136-ohm d-c¢ resistance ea | S—Repeats signal from crypto unit to
wnd; ins; polarized. repeater unit.
R1—Sends positive pulses for each space
to operate relay LB.
H, M, D, | RESISTOR, fixed: WW; 600 ohms +5%; | H—Controls current flow through LS | 3Z6060-58
E, G, F, 20 w. and TS relays in repeater unit.
K, C. M—Limits current flow to the stop pulse
of crypto unit.
D—With resistor A, controls current A
flow through bias winding of relay S. :
E—With resistors G and F, controls
current flow through line winding of
relay S.
G—With resistor F, forms a potenti-
ometer circuit.
F—With resistor G, forms a potenti-
ometer circuit.
K—Furnishes negative battery for code
pulses of erypto unit.
C—Furnishes positive battery for code
pulses of crypto unit. :
AC, AD RESISTOR, fixed: WW; 7750hms +5%; | AC—Current limiter, bias winding of | 3Z6038G7
CT—387.5 ohms ea sec.: 5.1 max dis- relay R.
tributed or 5 w for either provided | AD—Current limiter, bias winding of
other sec. is used at .1 w or less. i relay R and line winding of relay S.
AA, AB RESISTOR, fixed: WW; 3,200 ohms | AA—Current limiter in spark suppressor | 3Z6320-6
+59%,; CT—1,600 ohms ea sec.; 5.1 w circuit of relay R.
max distributed or 5 w for either | AB— Current limiter in spark suppressor
provided other sec. is used at .1 w or circuit of relay S.
less.
AN RESISTOR, fixed: WW; 7,100 ohms | A—Voltage divider for common battery { 3RW29414
+5%; 16.2 w. connection to bias coil of relays.
N-—Voltage divider for common battery
return to line winding of relay R1.
AE RESISTOR, fixed: WW; 10,000 ohms | Current limiter, bias winding of relay S_.| 326610--124
+19%; 5.1 w power dissipation. ’
SPRING: flat type; 2/’ lg x %'* wd x | Retains type 255-A relay.
%N h.
R, S SUPPRESSOR, electrical noise: capacitor | Spark-suppressing filter___ - cccavucmeccn 371892-5
and coil type.
c AGO 458A
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RESTRICTED

Ref. symbol Name of part and description

Function of part Bignal Corps stock No,

MISCELLANEOUS ITEMS

BARE UNIT: for WECo No. 131B2 |.ce o e 4TW131-B2-12
table.

PANEL: steel, brown enamel finish; | Rear cover panel ... . ecman- 476350-1
22" 1g x 21%"" wd x 1%’ thk o/a.
PANEL: 2 compartment covers, 4 captive | Holds erypto tapes. - - - cccemooo.- 476350-2

screws; steel, brown enamel finish;
20%’ 1g x 21%'" wd x 2%’ thk ofa.

[(AG 3C0.7 (26 Jul 51)]

By ORDER OF THE SECRETARY OF THE ARMY:

OFFICIAL:
WM. E. BERGIN
Major General, USA
The Adjutant General

J. LAWTON COLLINS
Chief of Staff, United States Army

Di1sTRIBUTION:

Tech Sve (1); Arm & Sve Bd (1); AFF Bd (ea Sve Test Sec) (1); AFF (5); AA Comd (2); OS Maj
Comd (5); Base Comd (5); MDW (5); Log Comd (2); A (20); CHQ (2); FC (2); Sch (2) except
11 (25); Gen Dep (2); Dep 11 (20) except Sig Sec, Gen Dep (10); Tng Div (2); PE (10), OSD
(2); Lab 11 (5); 4th & 5th Ech Maint Shops 11 (3); Two (2) copies to each of the following T/O
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Changes now in Force: C 1, C 2, C 3, C 4, C5and C 6.

CHANGE
No. 6

TM 11-2209, 20 February 1946, is changed
as follows:

Note. The parenthetical reference to a previous
change (example: “page 1 of C 2”) indicates that
pertinent material was published in that change.

Page 1. Delete paragraph 1.1 (page 1 of C 3
and C 4) and substitute:

I.1. Index of Publications

Refer to the latest issue of DA Pam 310-4 to
determine - whether there are new editions,
changes, or additional publications pertaining
to your equipment. Department of the Army
Pamphlet No. 310-4 is an index of current
technical manuals, technical bulletins, supply
manuals (types 4, 6, 7, 8, and 9), supply bul-
letins, lubrication orders, and modification
work orders that are available through pub-
lications supply channels. The index lists the
individual parts (-10, -20, —-35P, etc) and the
latest changes to and revisions of each equip-
ment publication.

Add paragraph 1.2 after paragraph 1.1.

1.2. Forms and Records

a. Reports of Maintenance and Unsatisfac-
tory Equipment. Use equipment forms and
records in accordance with instructions in TM
38-750.

b. Report of Damaged or Improper Ship-
ment. Fill out and forward DD Form
6 (Report of Damaged or Improper Ship-
ment) as prescribed in AR 700-58 (Army),
NAVSANDA Publication 378 (Navy), and
AFR 71-4 (Air Force). ‘

¢. Reporting of Equipment Manual Improve-
ments. The direct reporting user by the indi-
vidual of errors, omissions, and recommenda-
tions for improving this manual is authorized

TAGO 6509A—October
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HEADQUARTERS,
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WASHINGTON D.C., 16 October 1963

and encouraged. DA Form 2028 (Recom-
mended changes to DA technical manual parts
lists or supply manual 7, 8, or 9) will be used
for reporting these improvements. This form
will be completed in triplicate using pencil, pen,
or typewriter. The original and one copy will
be forwarded direct to: Commanding Officer,
U. S. Army Electronics Material Support
Agency, ATTN: SELMS-MP, Fort Monmouth,
N. J. 07703. One information copy will be
furnished to the individual’s immediate super-
visor (e.g., officer, noncommissioned officer,
supervisor, etc.).

Page 57, section VIII.
changes:
Change the title to: OPERATOR’S MAIN-
TENANCE.

Delete paragraph 41 and substitute:

Make the following

41. Scope of Operator's Maintenance

The maintenance duties assigned to the op-
erator of Teletypewriter, Repeater-Mixers AN/
FGQ-1 and AN/FGQ-1A and Relay Assembly
RE-121/UG are listed below, together with a
reference to the paragraph covering the speci-
fic maintenance function. The duties assigned
do not require tools or test equipment other
than those issued with the set.

a. Daily preventive maintenance checks and
services (par. 43.1).

b. Cleaning (par. 43.2).

c. Replacement of indicator lamps (fig. 5).

Delete paragraph 42 and substitute:

42, Préventive Maintenance

Preventive maintenance is the systematic
care, servicing, and inspection of equipment to
prevent the occurrence of trouble, to reduce




downtime, and to assure that the equipment is
serviceable.

a. Systematic Care. The procedures given
in paragraphs 43 through 43.2 cover routine
systematic care and cleaning essential to
proper upkeep and operation of the equipment.

b. Preventive Maintenance Checks and Serv-
ices. The preventive maintenance checks and
services chart (par. 43.1) outlines functions to
be performed at specific intervals. These
checks and services are to maintain Army elec-
tronic equipment in a combat serviceable con-
dition; that is, in good general (physical) con-
dition and in good operating condition. To
assist operators in maintaining combat service-
ability, the chart indicates what to check, how
to check, and what the normal conditions are.
The References column lists the illustrations,
paragraphs, or manuals that contain supple-
mentary information. If the defect cannot be
remedied by the operator, higher echelon main-

tenance or repair is required. Records and re-
ports of these checks and services must be
made in accordance with the requirements set
forth in TM 38-750.

Page 58.
tute:

Delete paragraph 43 and substi-

43. Preventive Maintenance Checks and
Services Periods

a. Preventive maintenance checks and serv-
ices of the equipment are required daily.

b. Paragraph 43.1 specifies checks and serv-
ices that must be accomplished daily under the
conditions listed below.

(1) When the equipment is initially in-
stalled.

(2) When the equipment is reinstalled
after removal for any reason.

(3) At least once each week if the equip-
ment is maintained in a standby con-
dition.

Add paragraphs 43.1 and 43.2 after paragraph 43.

43.1. Daily Preventive Maintenance Checks and Services Chart

Seqﬁg?‘ce Item Procedure References
1 Teletypewriter, Repeater- | Check the Teletypewriter, Repeater-Mixer AN/ | (App IIL)
Mixer AN/FGQ-1, AN/ FGQ-1, AN/FGQ-1A and Relay Assembly RE—
FGQ-1A and Relay As- 121/UG including accessory items for com-
sembly RE-121/UG. pleteness and satisfactory condition.
2 Exterior surfaces ________ Remove dirt, dust, grease, moisture, and fungus | None.
from all exposed surfaces. Inspect painted
surfaces for bare spots, rust, and corrosion.
3 Table-mounted equipments: | Inspect equipment mounted on top of table for
secure mounting. Inspect rubber mounts for
deterioration.
4 Operational checks ——_____ Check the equipment for normal operation. | (Par. 40.)

While performing the operational checks, ob-
serve the operation of the CIPHER-LOCAL
TEST-TEXT key, the BREAK-BREAK RE-
LEASE key, and the universal connector switch
for positive mechanical action.
switches should be free of binding, scraping,
and backlash. Check the CIPHER, TEXT, and
BREAK indicator lamps for proper operation.

The keys and

43.2. Cleaning

The exterior surfaces of the AN/FGQ-1,
AN/FGQ-1A and RE-121/UG should be clean
and free of dirt, dust, grease and fungus.

a. Remove dust and loose dirt with a clean
soft cloth.

Warning: Cleaning compound is flammable
and its fumes are toxic.. Provide adequate ven-
tillation. Do nor use near flames.

b. Remove grease, fungus and ground-in dirt
from the case; use a cloth dampened (not wet) :
with cleaning compound.
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¢. Clean panels and control knobs; use a soft
clean cloth. If dirt is difficult to remove, dam-
pen the cloth with water; use a mild soap if
necessary.

d. Clean rust and corrosion from metal sur-

After paragraph 43.2 add:

Section VIII.1

43.3. Scope of Organizational
Maintenance

a. This section contains instructions cover-
ing second echelon maintenance of the AN/
FGQ-1, AN/FGQ-1A and RE-121/UG. It in-
cludes instructions for performing preventive
and periodic maintenance services and repair
functions to be accomplished by the organiza-
tional repairman. Refer to Appendix III for
tools and test equipment and to paragraph 53
for materials required for organizational main-
tenance.

b. Second echelon maintenance of Teletype-
writer Repeater-Mixer AN/FGQ-1, AN/FGQ-
1A and Relay Assembly RE-121/UG includes:

(1) Weekly preventive maintenance
checks and services (par. 43.6).

(2) Monthly preventive maintenance
checks and services (par. 43.7).

(3) Initial adjustments (par. 29-33).

(4) Replacement of defective fuses (fig.
3, 8, 10, 69).

(5) Troubleshooting (par. 40).

43.4. Organizational Preventive
Maintenance

a. Preventive maintenance is the systematic
care, inspection, and servicing of equipment
to maintain it in serviceable condition, prevent
breakdowns, and assure maximum operational
capability. Preventive maintenance is the re-
sponsibility of all echelons concerned with the
equipment and includes inspection, testing, and
repair or replacement of parts, subassemblies,
or units that inspection and tests indicate
would probably fail before the next scheduled
periodic service. Preventive maintenance
checks and services of the AN/FGQ-1, AN/
FGQ-1A and RE-121/UG at the second eche-
lon level are made at weekly and monthly in-

AGO 6G0SA

faces by lightly sanding them with fine sand-
paper. Brush two thin coats of paint on the
bare metal to protect it from further corrosion.
Refer to applicable cleaning and refinishing
practices specified in TM 9-213.

ORGANIZATIONAL MAINTENANCE

tervals unless otherwise directed by the com-
manding officer. The maintenance services
should be scheduled concurrently with the
periodic service schedule of the carrying vehicle
for all vehicular installations.

b. Maintenane forms and records to be used
and maintained on this equipment are specified
in TM 38-750. Paragraph 1.2 contains addi-
tional information concerning submission - of
specific forms.

43.5. Weekly and Monthly Maintenance

Perform the maintenance functions indicated
in the weekly and monthly preventive mainte-
nance checks and services charts (par. 43.6 and
43.7) on the AN/FGQ-1, AN/FGQ-1A and the
RE-121/UG at the intervals specified and in
the sequence listed. Whenever an abnormal
condition or result is observed, take corrective
action in occordance with the paragraph listed
under references. All deficiencies and short-
comings will be recorded and those deficiencies
not corrected during the preventive mainte-
nance checks and services tests will be reported
to higher echelon as specified in TM 38-750.
Equipment which has deficiencies that cannot
be corrected by second ehelon will be deadlined
in accordance with TM 38-750. Equipment
maintained in a standby (ready for immediate
operation) condition must have monthly main-
tenance checks and services performed on it.
Equipment in limited storage (requires service
before operation) does not require monthly pre-
ventive maintenance.

Note. A month is defined as approximately 30 cal-
endar days of 8-hour-per-day operation. For 16 hours
a day operation, the monthly preventive maintenance
checks and services will be performed at 15-day inter-
vals. Adjustment of the maintenance interval must

be made to compensate for any unusual operating con-
ditions.




43.6. Weekly Maintenance Checks and Services Chart

Sequence]
No.

Item

Procedure

References

1

Interior surfaces

Wiring, cabling, cords, con-
nections, and connectors:

Fuses

Metal shield, grill,
and covers:

cases,

Interior mountings

Terminal boards

Transformer and filter
chokes.

Inspect all interior surfaces of the table and ex-
posed surface of the internally mounted units,
power box, power unit (main and varistor),
repeater unit, mixing relay unit, and control
panel for general condition. Remove dirt, dust,
grease, moisture, and fungus from all acces-
sible areas and components.

Inspect all interior wiring, cabling, and cords
for breaks; cut, frayed, or cracked insulation;
strains, kinks, improper supports; and for
loose or poor grounds. Inspect for poorly
soldered, loose, and corroded connections. In-
spect the interior and exterior of all connec-
tors for general cleanliness and signs of cor-
rosion; cracks and deterioration; loose and bent
pins, and for proper fit and mounting.

Inspect all fuses (F1 through F7) for correct
value, corrosion, proper fit, and electrical con-
dition.

Fuse

F1, F2

F3, F4

F5

Location Value (amp)
Mixing relay unit .8
Repeater unit .8
Power unit 1.6
F6 Power unit 10
F7 Power box 3.2
Inspect the following items for damage and prop-

er fit.

a. .Metal shield surrounding interior of the
table.

b. Metal grill fastened to rear of table.

¢. Metal cases for the power box, power sup-
ply, control panel, Relay Assembly RE-
121/UG, universal connector, and for all
relays in the mixing relay unit, the re-
peater unit, and Relay Assembly RE-
121/UG.

Inspect mountings of all units installed in the
interior of the table for loose, missing, and
damaged hardware.

Inspect the terminal boards in the repeater unit,
the mixing relay unit, and Relay Assembly
RE-121/UG for cracks, breaks, dirt, loose con-
nections, and deterioration.

Inspect the transformer and filter chokes in the
power unit for loose mounting, evidences of
overheating, and general condition.

None.

None.

(Par. 52.)

(Figs. 2, 3, 4, 6, 8, 10.)

(Par. 3.)

(Par. 49.)

(Par. 48.)

43.7.

Monthly Preventive Maintenance Checks and Services Chart

Sequence
No.

Item

Procedure

References

1

Publication

Modification work orders:

Check for the availability, completeness, and gen-
eral condition of all current publications and
Changes thereto.

Check to see that all urgent MWOQO’s have been
applied and that all routine MWO’s have been
scheduled.

DA Pam 310-4.

DA Pam 310-4.
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Sequence

No. Item Procedure References

3 Spare parts .o __ Check all spare parts for general condition, ; App III.
method of storage, overstocks, and shortages.
Shortages must be on valid requisitions.

4 Relays o Inspect contacts of all relays (repeater unit (LR, { (Par. 46.)
LS, TR, and TS), mixing relay unit (R, R1,
and S), Relay Assembly RE-121/UG (K1, and
K2 for pitting, dirt, alignment, adjustment,
corrosion, proper mechanical action, and loose
or poor connections. Inspect relay armatures
for positive mechanical action, spring, tension,
adjustment, and alignment. Inspect relay
coils for signs of overheating, frayed or broken
insulation, and broken wires. Inspect relay
mountings, sockets, and holding springs for

tight and proper fit.

5 Capacitors —.o...___._____ Inspect all capacitors (power unit, repeater unit, | (Par. 44.)
mixing relay unit, Relay Assembly RE-121/
UG) for leaky, bulging, and discolored cases;
loose or corroded terminals and connections;
and for loose mounting screws, studs, and
brackets.

6 Resistors . _______________ Inspect all resistors (power unit, repeater unit, | (Par. 45.)
mixing relay unit, Relay Assembly RE-121/
UG) for blistering and discoloration, loose and
corroded leads, and for loose mounting screws,
studs and brackets.

7 Key and switch contacts: Inspect the contacts of the (BREAK-BREAK | (Par. 47 and fig. 9.)
RELEASE key, CIPHER-LOCAL TEST-
TEXT key and STA TEST key) for pitting,
dirt, misalignment, and corrosion.

Page 61. Delete section IX.
Page 72. Delete paragraphs 65 and 67.7 (page 3 of C 3).

Page 73. PART FIVE (page 10 of C 3). Delete note below the heading. Delete para-
graph 69.

Pages 7}, and 75. Delete figure 76.
Page 104. Delete paragraph 95.
Page 123, appendix I. Make the following changes:

Delete the note below “REFERENCES.” Delete paragraph 1 and substitute:

I. List of Pertinent Publications

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Bulletins, Lubri-
cation Orders, and Modification Work Orders.

T™ 9-213 Painting Instructions for Field Use.

TM 38-750 The Army Equipment Record System and Procedures.

Delete paragraphs 2 and 3.
Page 123. Delete paragraphs 4 through 9.
Page 123. Delete paragraph 10. Redesignate paragraphs 11 and 12 as 2 and 3, respectively.
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- ' TECHNICAL MANUAL

TM 11-2209
C2
TO 16-45-140

'TELETYPEWRITER REPEATER-MIXER AN/FGQ-1

TM 11-2209
Caancges No. 2

DEPARTMENT OF THE ARMY
WASHINGTON 25, D. C., 5§ Apri 1955

TM 11-2209, 20 February 1946, is changed as follows:

PART FOUR
AUXILIARY EQUIPMENT

Section XII.

Note. (Added) Universal Connector Kit MX-733/
FGQ-1 is essentially the same as the universal connector
covered in paragraphs 60 through 67. All information
pertaining to this universal connector applies equally to
Universal Connector Kit MX-733/FGQ-1 except as other-
wise specified in this change,

* * * * *

. 63. Installation

a. Disconnect the cord associated with the
switchbox from the receptacle box of the universal
connector by loosening the seven terminal screws
(or six terminal screws on the MX-733/FGQ-1)
on the terminal block associated with the recep-
tacle box and removing the spade terminals of the
cord. Also, loosen the * * * the AN/FGQ-1
table.

Note. (Added) When Universal Connector Kit MX-733/

FGQ-1 is received new, the switchbox cord is disconnected
from the receptacle box.

* * * * *

c. Pass the free end of the switch cord down-
ward through the square cord hole in the bottom
of the table and clamp it under the cord clamp
on the receptacle box. Connect the cord terminals
to the terminal block on the receptacle box.
When the MX-733/FGQ-1 is being installed,
connect the six conductors of the switchbox cord
to terminal board E1 as follows:

APPENDIX II
IDENTIFICATION TABLE OF P

Rescinded

[AG 300.7 (8 Mar 55)]
TAGO 4420A—April 310474°—55

DESCRIPTION OF UNIVERSAL CONNECTOR

Terminal
Wire color No.

Black . e to 2
White_ . e to 4
Green . e to 5
Yellow o e to 6
Red e to 7
Blue_ e t0 8

Figure 75. The reference designation “E1” is
added just above the terminal board at the
lower right-hand edge of the receptacle box
diagram (labeled UNIVERSAL CONNECTOR).
The terminals on this terminal board are num-
bered, beginning at the top terminal, as follows:
1,2,3,4,4,5,7,2,8, and 6. The letter “A” is
added after the word “SOCKET” at the extreme
upper left-hand corner of the receptacle box
diagram and the reference designation “R1” is
added next to the 600-ohm resistor adjacent to
terminal 2 of this socket. The letter “B” is
added after the word “SOCKET” at the center
of the left-hand edge of the receptacle box dia-
gram and the reference designation “R2” is added
next to the 600-ohm resistor adjacent to terminal
2 of this socket. In the switchbox diagram at the
lower right of the page, the reference designation
“S1” is added next to switch A (left-hand side
of the diagram) and the reference designation
“3S2” is added next to switch B (right-hand side of
the diagram).

Figure 112. The value of capacitors C1 and C2
is changed from 450 microfarads to 500 micro-
farads.

RENTIFIC ATION
s zCTION
STORAGE D/}




By ORDER OF THE SECRETARY OF THE ARMY:

M. B. RIDGWAY,
General, United States Army,
OFFICIAL: Chief of Staff.
JOHN A. KLEIN,
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The Adjutant General.

DiISTRIBUTION:
Active Army:

Tec Sve, DA (1)

Tee Sve Bd (1)

CONARC (5)

CONARC Bd (incl ea Test Sec) (1)
Army AA Comd (2)

OS Maj Comd (5)

OS Base Comd (5)

Log Comd (5)

SigC Sch (25)

Gen Depots (2)

SigC See, Gen Depots (10)
SigC Depots (20)

POE (2)

OS Sup Agencies (2)

SigC F1d Maint Shops (3)
SigC Lab (5)

Units organized under following
TOE’s—Continued
11-57, Armd Sig Co (2)
11-127, Sig Rep Co (2)
11-128A, Sig Depot Co (2)
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MDW (1) Mil Dist (1) 11-587A, Sig Base Maint Co
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Ft & Cp (2) 11-16A, Hq & Hq Co, Sig Bn, 11-597A, Sig Base Depot Co
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NG: Same as Active Army except allowance is one copy to each unit.
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For explanation of abbreviations used, see SR 320-50-1.

TAGO 4420A

U, $. GOVERNMENT PRINTING OFFICE: 1985




»

¢ uﬂ”’ﬁ

“"x

,:%J

TM 11-2209
C 2
TO 16-45-140

‘ TECHNICAL MANUAL e
TELETYPEWRITER REPEATER-MIXER AN/FGQ-1

TM 11-2209
Cuances No. 2

DEPARTMENT OF THE ARMY
WasmiNgTON 25, D. C., 6§ Aprid 1955

TM 11-2209, 20 February 1946, is changed as follows:

PART FOUR
AUXILIARY EQUIPMENT

Section XII.

Note. - (Added): Universal Connector Kit MX-733/
FGQ-1 is essentially the same as the universal connector
covered in paragraphs 60 -through 67. All information
pertaining to this universal connector applies equally to
Universal Connector Kit MX-733/FGQ-1 except as other-
wise specified in this change,

* . * * * *

63. Installation

a. Disconnect the cord associated with the
switchbox from the receptacle box of the universal
connector by loosening the seven terminal screws
(or six terminal screws on the MX-733/FGQ-1)
on the terminal block associated with the recep-
tacle box and removing the spade terminals of the
cord. Also, loosen the * * * the AN/FGQ-1
table.

Note. (Added) When Universal Connector Kit MX-733/

FGQ-1 is received new, the switchbox cord is disconnected
from the receptacle boz.

* * * * *

¢. Pass the free end of the switch cord down-
ward through the square cord hole in the bottom
of the table and clamp it under the cord clamp
on the receptacle box. Connect the cord terminals
to the terminal block on the receptacle box.
When the MX-733/FGQ-1 is being installed,
connect the six conductors of the switchbox cord
to terminal board E1 as follows:

DESCRIPTION OF UNIVERSAL CONNECTOR

Terminal
Wire color No.

Black ___ . to
White. - o e to 4
Green . - e to 5
Yellow. oo to 6
Red oo oo to 7
Blue . icdcceen to 8

Flgure 75. The reference de51gnat10n “E1” is
added just above the terminal board at the
lower right-hand edge of the receptacle box

~ diagram (labeled UNIVERSAL CONNECTOR).

The terminals on this' terminal board are num-
bered, beginning at the top terminal, as follows:
1,2,3,4,4,5,7,2,8, and 6. The letter “A” is
added after the word “SOCKET” at the extreme
upper left-hand corner of the receptacle box
diagram and the reference designation “R1” is
added next to the 600-ohm resistor adjacent to
terminal 2 of this socket. The letter “B” is
added after the word “SOCKET” at the center
of the left-hand edge of the receptacle box dia-
gram and the reference designation “R2’’ is added
next to the 600-ohm resistor adjacent to terminal
2 of this socket. In the switchbox diagram at the
lower right of the page, the reference designation
“S1” is added next to switch A (left-hand side
of the diagram) and the reference designation
“S2” is added next to switch B (right-hand side of
the diagram).

Figure 112. The value of capacitors C1 and C2
is changed from 450 microfarads to 500 micro-
farads.

APPENDIX |l
IDENTIFICATION TABLE OF PARTS

[AG 300.7 (8 Mar 55)]
TAGO 4420A—April 310474°—55
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL T™M 11-2209

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER TO 3T1W4-2FGQ1-1 i
*C5 "

TELETYPEWRITER, REPEATER-MIXER AN/FGQ-1,
AN/FGQ-TA, AND RELAY ASSEMBLY RE-121/UG

T™™ 11-2209 DEPARTMENTS OF THE ARMY
TO 31W4-2FGQ1-1
WASHINGTON 25, D. C., 18 January 1961

AND THE AIR FORCE ‘f
Changes No. 5 i
' 1

o e g

TM 11-2209, 20 February 1946, is changed
as follows:

Change title to read as above.

APPENDIX 11
MAINTENANCE ALLOCATION

(Superseded)

1. General (b) Adjust. To regulate periodically to
a. This appendix assigns maintenance func- prevent malfunct{on. . .
tions and repair operations to be performed by (¢c) Imspect. To verify serviceability
the lowest appropriate maintenance echelon. and to detect incipient electrical or
b. Columns in the maintenance allocation mechanical failure by scrutiny.
chart are as follows: (d) Test. To verify serviceability and

to detect incipient electrical or
mechanical failure by use of spe-
cial equipment such as gages, me-

(1) Part or component. This column
shows only the nomenclature or stan-
dard item name. Additional descrip-

tive data are included only where clar- ters, etc. , 7
ification is necessary to identify the (e) Replace. To substitute serviceable
part. Components and parts compris- assemblies, subassemblies, and
ing a major end item are listed al- parts for unserviceable compo-
phabetically. Assemblies and subas- nents.
assemblies are in alphabetical se- (f) Repair. To restore an item to serv- |
quence with their components listed iceable condition through correc- 1
alphabetically immediately below the tion of a specific failure or un-
assembly listing. serviceable condition. This function
(2) Maintenance function. This column includes but is not limited to, in- |
indicates the various maintenance specting, cleaning, preserving, ad- |
functions allocated to the echelon justing, replacing, welding, rivet-
capable of performing the operations. ing, and straightening.
(a) Service. To clean, to preserve, and (g) Rebuild. To restore an item to a
to replenish fuel and lubricants. standard as near as possible to !

*These changes supersede so much of DA Supply Manuals SIG 7 & 8 AN/FGQ-1, 1 August 1958, including C 1,
12 May 1959; SIG 7 & 8 RE-121/UG, 27 June 1958; and SIG 7 & 8 PP-748/U, 16 September 1957, including C 1, 3
9 February 1960, as pertains to first echelon items herein. }



-

(3)

(4)

(5)

original or new condition in ap-
pearance, performance, and life
expectancy. This is accomplished
through the maintenance technique
of complete disassembly of the
item, inspection of all parts or
components, repair or replacement
of worn or unserviceable elements
using original manufacturing tol-
erances and/or specifications and
subsequent reassembly of the item.

1st, 2d, 3d, 4th, 5th echelon. The
X indicates the echelon responsible
for performing that parciular main-
tenance operation, but does not neces-

sarily indicate that repair parts will -

be stocked at that level. Echelons
higher than the echelon marked by X
are authorized to perform the indi-
cated operation.

Tools required. This column indi-
cates codes assigned to each indi-
vidual tool equipment, test equipment,
and maintenance equipment refer-
enced. The grouping of codes in this
column of the maintenance allocation
chart indicates the tool, test, and
maintenance equipment required to
perform the maintenance function.

Remarks. Entries in this column will
be utilized when necessary to clarify

any of the data cited in the proced-
ing columns.
¢. Columns in the allocation of tools for
maintenance functions are as follows:

(1) Tools required for maintenance func-
tions. This column lists tools, test,
and maintenance equipment required
to perform the maintenance func-
tions.

(2) 2d, 38d, 4th, 5th echelon. A dagger
indicates the echelons allocated the
faculty.

(8) Tool code. This column lists the tool
code assigned.

(4) Remarks. Entries in this column are
used to clarify data in the other col-
umns.

2. Maintenance by Using Organizations

When this equipment is used by signal
service organizations organic to theater head-
quarters or communication zones to provide
theater communications, those maintenance
functions allocated up to and including fourth
echelon are authorized to the. organization
operating this equipment.

3. Mounting Hardware

The basic entries of the maintenance allo-
cation chart do not include mounting hard-
ware such as screws, nuts, bolts, washers,
brackets, clamps, ete.




o4 o~ “ — . . - .
Maintenance Allocation Chart
(1) (2) (3) (a) (s) (6) (7) (8) (9)
MAINTENANCE 1ST | 2ND | 3RD | 4TH } 5TH TOOLS
PART OR COMPONENT FUNCTION €CH FCH FOH ecn | ecH REQUIRED REMARKS
[TEIFTYPEWRITER, REPEATER -VIIXER AN FGQ 1;AN/FGQ 1A
(Including Universal Connector Kit MX-T733/FGQ-1 service X External parts
and Relay Assembly RE-121/UG) X 6 Interior parts
ad just X 1,2,6 Initial Adjustments
X 1,2,6,7 All aljustments
inspect X External parts
X Interinr parts
test X 1,2 Performs resistance, voltaqge and current
measurements to detzruwine condition of
circuits. Performs operational tests to
insure the interoperation of components.
X T thru 7 Conducts all tests to insure equipment
returned to user meets minimum mechanical
visual, electrical and operational
requireménts
rebuitd X 6,7
TABLE AND ACCESSORIES
CABLES replace X 6
CABLE ASSEMBLIES replace X 6
repair X 6
CONNECTORS replace X 6
CORD ASSEMBLY replace X 6
FEET, MOUNTING replace X 6
FILTERS. LOW PASS replace X 6
FUSE, PLUG replace X
FUSEJIOLDER replace X 6
MOUNTS. VIBRATION replace X 6
PLUG, TELEPHONE replace X 6
RELAY, ARMATURE replace X 6
SPLICE, CONDUCTORS replace X 6
SWITCH, PUSH replace X 6
TERMINAL, LUGS replace X 6
WIRE, ELECTRICAL replace X 6
REPEATER UNIT
CAPACITORS, FIXED. PAPER DIELECTRIC replace X
CONNECTORS, RECEPTACLE, ELECTRICAL reptace X 6
COVERS, ELECTRICAL RELAY replace X 6




(1) (2) Q) (a) (s) (6) (7 (8) (9)

b o MAINTENANCE 1ST 2ND 3RD 4TH 5TH TOOLS
ART OR COMPONENT REMARKS
FUNCTION ecH. | Ech | Ech | ech | FeH REQUIRED M

AN/FGQ 1: AN/FGQ-TA(IncT WX 733/FGQ T And RE-121/UC)
(continued)

FILTERS, BAND SUPPRESSION replace X 6
FUSEHOLDERS replace X 6
FUSES, PLUG replace X
LAMPHOLDERS replaze X 6
LAMPS, INCANDESCENT replace X
RELAYS, ARMATURE replace X 6
RESTSTORS replace 6
SWITCHES replace X 6
TERMINAL LUGS replace X 6
MIXING RELAY UNIT
CA3LE, POWER, ELECTRICAL replace X 6
CAPACITORS, FIXED, PAPER DIELECTRIC replace X 6
CONNECTORS replace X 6
FILTERS, BAND SUPPRESSION replace X 6
FUSEHOLDERS replace X 6
FUSES, PLUG replace X
RELAYS, ARMATURE replace X 6
RESISTORS replace X 6
SPLICE. CONDI/CTORS replace X 6
POWER SUPPLY PP-T743/U rebuitd X 6,7
CABLES, POWER ELECTRICAL replaze X 6
CAPACITORS, FIXED, ELECTROLYTIC replaze X 6
CLIP, ELECTRICAL replace X 6
CONNECTORS replace X 6
FUSES replace X
REACTOR replace X 6
RECTIFIERS, METALLIC replace X 6
"~ RESISTORS, FIXED, WIRE WOUND replace X 6
SWITCH, SENSITIVE replace X 6
TRANSFORMER, POWER STEP-DOWN A\D STEP-UP replace X 6
I
AN/FGQ-1; AN/FGQ-1A(Inc1 MX-733/FGQ-1 And RE-121/UG) 4




. v . . , - .
(1) (2) @ @ 6 e (8) (9
MAINTENANCE 1ST | 2ND | 3RD | 4TH | 5TH TOOLS
PART OR COMPONENT FUNCTION ech. | ech. | ecH | ecu. | ecH. REQUIRED REMARKS
AN/FGQ-1; AN/FGQ-1A(Inc] MX T33/FGQ-1 And RE.-121/UG)
(continued)
UNIVERSAL CONNECTOR KIT MX T733/FGQ-1] (used with service X
but not part of AN/FGQ-1) inspeet X
test X 1 Continuity
rebuild X 6.7
CABIES, POWER ELECTRICAL replace X 6
CONNECTORS replace X 6
GROMMET'S replace X 6
RESISTORS. FIXED. WIRE WOIND replace X 6
SWITCHES, TOGGLE replace X 6
TERMINAL BOARD replace X 6
TERVINAL LUGS Tepiare X 3
TRELAY ASSEMBLY RE-121,/UG {(Used with but not rebuild X 6,7
part of AN/FGQ 1)
BUSHINGS . replace X 6
CABLE, POWER replace X 6
CAPACITORS replace X 6
CLAVP replace X 6
CONNECTOR replare X 6
GROVMET replace X 6
KNOB replace X 6
RECTIFIERS replace X 6
RELAY, ARVATURE RE-163/G replace X
RESISTORS replace X 6
SOCKET, RELAY replace X 6
TERMINAL BOARD - renlace X 6
TERMINAL LUGS replace X 6

AN/FGQ-1; AN/FGQ-1A(Inc1 MX-T33/FGQ-1 And RE-121/UG) 5




)

Allocation of Tools for Maintenance Functions

(2)

3)

(4)

(s)

(6)

(7}

()

TOOLS REQUIRED f@R MAINTENANCE FUNCTIONS

1ST
ECH

2ND
ECH

3RD
ECH

4TH
ECH

STH
F.CH

TOOL
CODE

REMARKS

AN/FGO-T AN/ FGU-TAC(IneT MX-T33/F50-T And RE T2T/UGY
(continued)
[MULTIMETER AN/URM-105

Replaces Multimeters TS-297/U and TS-352/U

SHUNT INSTRUMENT MULTIRANGE MX-1471/C

TEST SET I-181

TEST SET I1-193
[VOLTMETER METER ME -30AU

[TOOL EQUIPMENT TE-50B

] =] W o —

TOOL EQUIPMENT TE-I1t1

[ R P e R e

+| | +| +| +| +| =

| =




APPENDIX 111
BASIC ISSUE ITEMS

SECTION |

1. Scope

a. This appendix lists items supplied for
initial operation and for running spares. The
list includes tools, accessories, parts, and ma-
terial issued as part of the major end item.
The list includes all items authorized for basic
operator maintenance of the equipment. End
items of equipment are issued on the basis
of allowances prescribed in the equipment
authorization tables and other documents that
are a basis for requisitioning.

b. Columns are as follows:

(1) Source, maintenance, and recoverabil-
ity code. Not used.

(2) Federal stock number. This column
lists the 11-digit Federal stock num-
ber.

(3) Designation by model. A dagger ()
indicates the model in which the part
is used.

(4) Description. Nomenclature or the
standard item name and brief iden-
tifying data for each item are listed
in this column. When requisitioning,
enter the nomenclature and descrip-
tion on the requisition.

(5) Unit of issue. The unit of issue is
the supply term by which the indi-
vidual item is counted for procure-
ment, storage, requisitioning, allow-
ances, and issue purposes.

(6) Ewxpendability. Expendable items are

INTRODUCTION

indicated by the letter X; nonexpend-
able items are indicated by NX.

(7) Quantity authorized. Under “Items
Comprising an Operable Equipment,”
the column lists the quantity of items
supplied for the initial operation of
the equipment. Under ‘“Running
Spares and Accessory Items,” the
quantities listed are those issued in-
itially with the equipment as spare
parts. The quantities are authorized
to be kept on hand by the operator
for maintenance of the equipment.

(8) Illustrations. The “Item No.” column
lists the Figure No. and the refer-
ence designations that appear on the
part in the equipment. These same
designations are also used on any
illustrations of the equipment.

2. Critical ltems

A zero slash (g) in the “Description” col-
umn indicates items that are expected to fail
during the first year or items that will make
the equipment inoperative if they fail.

3. Comments or Suggestions

Any comments concerning omissions and dis-
crepancies in this Change will be prepared on
DA Form 2028 and forwarded direct to Com-
manding Officer, U. S. Army Signal Materiel
Support Agency, ATTN: SIGMS-ML, Fort
Monmouth, N. J.




(1)

(2)

(3)

SECTION II. FUNCTIONAL PARTS LIST

(4)

g

A

(8) ()

SOURCE : o {ILLUSTRATIONS
MAINTENANCE DFSIGNATION S w %’ Eg
AND FEDERAL BY DESCRIPTION :5 a8 %g
RECOVERABILITY 3TOCK NUMBER MoDT1 5~ § a5 | FiGuRe ITEM
CODE X < NO NO
1|2
ITEMS COMPRISING AN OPERABLE EQUIPMENT
TELETYPEWRITER, REPEATER-MIXER AN/FGQ-1; AN/FGQ-1A
C(INCLUDING UNIVERSAL CONNECTOR KIT MX-733/FGQ-1
AND RELAY ASSEMBLY RE-121/UG)
PART I
NOTE: Model CoTumn T refers to AN/FGQ-1;Column 2 refers to AN/FGQ-1A.
5815-256 -4067 TELETYPEWRITER REPEATER MIXER AN/FGQ-1;AN/FGQ-1A: f/secret transmission f/wire and ea NX
radio cem; input 95 v to 125 v, 190 v to 250 v, 25 cyc to 60 cyc, ac
Ord thru AGC e TECHNICAL MANUAL T\ 11-2209 ea X Py
GROUP 1
COMPONENT LIST
5995-160-0950 ¥ CABLE ASSEMBLY, POWER, ELECIRICAL: 2 cond No. 16 AWG: w/socket H.B. Jones part ca X 1 2 M3AT-P
No. P-404-CCT; approx 2-1/2 ft 1g
5995-160-0931 + JICABLE ASSEMBLY, POWER, ELECTRICAL: 2 cond No. 16 AWG;w/socket H.B. Jones part ea X 1 2 M3AT-S
No. S-404-CCT; approx 2-1/2 ft 1g
5995-161-8716 |t ABLE ASSEMBLY, SPECIAL PURPOSE, EILECTRICAL: 8 stranded No. 22 AWG, cond; ea X 1 2 M9D
7 ft 1g; SigC dwg No. SC-D-4689
5995-162-T091 ¥ ICABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL: & stranded No. 22 AWG cond; 30 in 1g; ea X 1 2 M9C
WECo No. M9OC
5995 -233-3383 + CABLE ASSEMBLY, POWER, ELECTRICAL: cable MIL type CO-O2MGF(2/18)0300; terminated ea X 1 2 DC
w/plugs Hubbell part No. 7082 and No. 7251;approx 2 ft 3 in 1g WECo part
No. M2DH modified
5995~542-6033 g ABLE ASSEMBLY, SPECIAL PURPOSE ELECTRICAL: 2 stranded No. 16 AWG; 1 braided No.34 . ea X 1 2 M3AT-S
AWG; 2 ft 7-1/16 in lg; WECo part M3AT w/S-404-CCT Socket
5995-542-6050 it ABLE ASSEMBLY, SPECIAL PURPOSE, ELEGTRICAL: 2 stranded No. 16 AWG, 1 braided No.34 ea X 1 2 M3AT-P
AWG; 2 ft 7-1/16 in 1g; WECo part M3AT w/P-404-CCT Plug
p995-542-6062 it CABLE ASSEMBLY, SPECIAL PURPOSE, ELECTRICAL:” 3 stranded No. 18 AWG, 1 braided No. 34 ea X 1 2 DC
AWG; 2 ft 10-5/8 in 1g; WECo part M4AB w/7055 Hubbell Cap




(1) @) (3 (a) (5) (&) (@ (@®) (9)
SOURCE z o ILLUSTRATIONS
MAINTENANCE. DESIGNATION s, 2 | 2N
AND FEDERAL BY DESCRIPTION en| 2 |E5
STOCK NUMBER Fo| 2 (=22
RECOVERABILITY MODE! 5 & 25 FIGURE ITEM
CODE 3 < NO NO
142 lAN/FGQ- 1; AN/FGQ-1A  (Incl MX-733/FGQ-1 And RE-121/UG) (continued)
6145.-191-3283 1t ICABLE. POWER, ELECTRICAL: 4 cond; MIL type CO-04LGF(4/18)SJ0524 ft X 11 2 M5G
5815-613--0262 t I [POWER SUPPLY PP-748/U ea NX 1 2 POWER
UNIT
5915 -188-5631 + ]t ELAY, ARMATURE RE-163/G ea NX 7 2 255
RELAY
GRoOUP 2
POWER SUPPLY PP-748,/U
6130-351-6732 RECTIFIER ASSEMBLY, METALLIC: SiqgC dwg No.SM-D-169183 ea X 1
PART II
5975-498-0562 JUNIVERSAL CONNECTOR KIT MX-733/FGQ-1: Manual control; black wrinkle finsih;7 in 1g ea NX : ;
x 4-1/2 in w x 2-1/16 in h sw box; permits 2 "Crypto Units",2 "SpTD Urits" or 1
"Crypto Unit" and 1 "SpTD Unit" to be connected to Teletypewriter
Repeater Mixer AN/FGQ-1
NO OPERABLE EQUIPMENT PARTS
PART IITI
5945--384--8097 IRELAY ASSEMBLY RE-12I/UG: steel box 5-9/32 in w x 9-1/2 in h x 5-3/16 in d o/a;to M
send and receive tt signal QB X
5945-188 -5631 ”REIAY, ARMATURE RE-163/G ea NX 2

AN/FGQ-1; AN/FGQ-1A (Incl MX-733/FGQ-1 And RE--121/UG) 9




(1) @) (3)

(4)

g

3

(8)

{9)

SOURCE

ILLUSTRATIONS

>
. a
MAINTENANCE DFSIGNATION Lo 2 IR
. z | =
AND FEDERAL BY DESCRIPTION 2| = |28
STOCK NUMBER o | 2 | &X
RECOVERABILITY MODEL ) @ 35 FIGURE ITEM
CODE x < NO Ne
12 AN/FGQ--1; AN/FGQ-1A (Incl MX-T33/FGQ-1 And RE-121/UG) (continued)
RUNNING SPARES AND ACCESSORY ITEMS
TELETYPEWRITER, REPEATER-MIXER AN,FGQ-1;AN/FGQ-1A
(INCLUDING UNIVERSAL CONNECTOR KIT MX-733/FGQ-1
AND RELAY ASSEMBLY RE-121/UG)
PART I
TELETYPEWRITER REPEATER-MIXER AN/FGQ-1;AN/FGQ-1A
GROUP I
TABLE, INCLUDING REPEATER AND MIXING RELAY UNITS
[5920-223-4502 + |+ FUSE, PLUG: 0.8 amp Buss part No. S-8/10 ea X 10
5920-243-4173 + [+ FUSE, PLUG: 3.2 amp Buss part No. S-3-2/10 ea X 5
6240-132-5316 t |+ LAMP, INCANDESCENT: - WECo part No. 53A ea X 2
5915-188-5631 % [RELAY, ARMATURE RE 163G ea | X P
GROUP 2
POWER SUPPLY PP-743/U
(Parts Common to AN/FGQ-1;AN/FGQ-1A)
5920-280-3160 FUSE, CARTRIDGE: 1.6 amp; MIL type F15G1R60B ea X 5
5920-280-9343 FUSE, CARTRIDGE: 10 amp, MIL type F15G10ROB ea X 3

AN/FGQ-1; AN/FGQ-1A (Incl MX-733/FGQ-1 And RE-121/UG)
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General, United States Army,
Official: v Chief of Staff.
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The Adjutant General.
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Official: Chief of Staff, United States Air Force.
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Distribution :
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DﬂPARTMENT OF THE ARMY TECHNICAL MANUAL
bEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

T™ 11-2209

TO 31W4-2FGQ1-1
C4

TELETYPEWRITER REPEATER-MIXER AN/FGQ-1

M 11-2209
T O 31W4-2FGQ1-1
C#ANGEs No. 4 )

TM 11-2209, 20 February 1946, is changed as
follows:
Page 1, paragraph 1.1 (C3).
;ng changes:
a. In line 3, change “SR 745-45-5" to read:
AR 700-58.
b. In line 3, change “Office of the Chief
Signal Officer” to read: Commanding
General, Signal Corps Engineering Lab-
.oratories, Fort Monmouth, N. J.
b. In line 4, change “SR 700-45-5" to read:
AR 700-38.
e. In line 5, delete “SR 700-45-5 and.”
Page 72, figure 75.2 (C3).
changes:
Reverse the terminal designations 3 and 6 of
( send relay K1, in A, B, and C.
- Reverse the terminal designations 4 and 5 of
receive relay K2, in A, B, and C.
67.8 (C3). Make the

Make the follow-

Make the following

Page 72, paragraph
following changes:
a(2). In line 7, change “5” to read: 4.

[AG 300.7 (27 Jul 56)]

¥

Q., TAGO T2TA—Aug.

400466°—356

DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
WasuinGgrex 25, D. C., 7 August 1956

In Line 12, change ‘“from the AN/FGQ-1
with current approximately half the
value of the signal line current” to read:
(provided that plug P1 is connected to a
source of 110- to 120-volt ac power).

In Line 16, change “4” to read: 8.

c(2). After the second sentence, insert the
following: (Plug P1 should be removed
from the source of power).

Page 72, figure 75.3 (C3). Make the following
changes:

Reverse the terminal designations 3 and 6 of
send relay K1.

Reverse the terminal designations 4 and 5 of
receive relay K2.

Position the armature of send relay K1
against the No. 4 contact or the relay.

Page 72, figure 75.6 (C3). Make the following
changes:

Reverse the wires connected to terminals 4
and 5 of the receive relay jack.

Reverse the wires connected to terminals 3
and 6 of the send relay jack.
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OFFICIAL: Chief of StcezF
JOHN A. KLEIN,
Major General, United States Army,
The Adjutant General.
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N. F. TWINING,
OFFICIAL Chief of Stajf, United States A ;. Force
E. E. TORO, '
Colonel, United States Air Force,
Air Adjutant General.
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DESTRUCTION NOTICE

WHY — To prevent the enemy from using or sah‘zaging this equipment for his benefit.
WHEN — When ordered by your commander.

HOW — 1. Smash — Use sledges, axes, handaxes, pickaxes, hammers, crowbars, heavy tools.
2. Cut — Use axes, handaxes, machetes.

Burn — Use gasoline, kerosene, oil, flame throwers, incendiary grenades.

Explosives — Use firearms, grenades, TNT.

CAT S

Disposal — Bury in slit trenches, fox holes, other holes. Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THIS
EQUIPMENT

WHAT — 1. Smash — Cabinets, tables, relays, resistors, capacitors, switches, nameplates and other
identifying marks.

Cut — All wiring, cords and cables, relay and transformer windings.

2,
3. Burn — Technical Manuals, diagrams, circuit labels.

4. Bend — Frameworks and panels.

5. Bury or scatter — Any or all of the above pieces after smashing, cutting, or breaking.

DESTROY EVERYTHING

vii
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RESTRICTED

This manual supersedes TM 11-2209, 131B2 Printer Station Equipment for Army and Nowvy Installations, 10 May 1944.

PART ONE
INTRODUCTION

“transmission to a distant station.

Section |I.

1. General

a. Teletypewriter Set 131B2 is used in conjunc-
tion with other teletypewriter equipment to provide
a teletypewriter secrecy system in which plain text
messages may be automatically enciphered before
Incoming mes-
sages received in cipher are automatically deciphered
and appear on the recording teletypewriter in plain
text. These teletypewriter station arrangements
are adaptable for general use over stable communi-
cation facilities either wire or radio or for local
-enciphering and deciphering arrangements known
as oft-line room circuits. An on-line station instal-
lation is shown in figure 1. Two types of crypto-
graphic units may be used with the 131B2 set.
These cryptographic units are not furnished as
components of the Teletypewriter Set 131B2. One
of these units which is contained in a black metal
box and located on the table of the 131B2 set will
be hereinafter referred to as the “crypto unit.”
The other unit is a special transmitter-distributor
referred to as the “SpTD unit.”

tem operates on the basis of mixing the characters

The secrecy sys-

of a message pulse by pulse with coding combina-
tions set up by the “crypto” or “SpTD unit.” En-
ciphered messages are automatically deciphered by

DESCRIPTION OF TELETYPEWRITER SET 131B2

recombining the characters pulse by pulse by means
of a “crpyto” or “SpTD unit.” The arrangement
is limited in use to the start-stop form of teletype-
writer operation at a speed of 60 words or 368
operations per minute.

b. 131B2 station arrangements have been designed
to operate under the same transmission conditions

under which normal teletypewriter stations operate.

¢. 131B2 station arrangements have been designed
to provide service in place of teletypewriter sta-
tions where a secrecy system is required. They
will operate directly on a line or line extension in
combination with the various line units, repeater

units, and telegraph terminals or in off-line circuits.

d. When 131B2 station arrangements are used
with direct current for universal motors the primary
source of power supply should be 105 to 125 volts
direct current (d-c). When these arrangements are
equipped with alternating-current (a-c) synchro-
nous motors the primary source of power should be
95 to 125 volts, 60-cycle. When a-c series or uni-
versal motors are furnished, the primary source of
power may be 25, 40, 50, or 60 cycles and the line
voltages 95, 105, 115, 125, 1g0, 210, 230, Or 250
volts.
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Figure 2. Teletypewriter Set 131B2, over-all illustration.




Figure 3. Teletypewriter Set 131B2, rear view, grill removed.
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Figure 5. Teletypewriter Set 131B2, front view, door closed.




Figure 6. Teletypewriter Set 13182, front view, door open

and shield removed.




2. Table of Components

The items listed below in table I are the components

of Teletypewriter Set 131B2. The data given below
are for the equipment unpacked and ready for use.

Table 1
) Weight Dimensions Volume
Quantity Component (ngg]?s) (inches) (cel;cft)
1 Teletypewriter Set 131B2............ccovviiiiiinn... 160 3014 x 26 x 22 10.1
1 Dc pOWer Cord. ... e e e |t
1 " M3AT-P cord with multiconductor plug........uein i it i i iaafomeseeenee
1 M3AT-S cord with multiconductor SOCKEt. . .. ..o.uiii il iiiiaaleeeereeeiiieeeeennnaaossoreeean,
1 MOIC COrd. o vttt e e e e
1 DL 85 T o e PR Y IR
1 DL 5T o1 ) - S O N
1 B C R T ¥ ' S I AR Gt
7 2Dty DE TlaY . vttt ettt e 1.5 5334 x 234 x 234 009
1 Power unit (when a-c power is used).
Main UNit. oottt ettt eiieeeeeennnns 79 19% x 7Y% x 9% 7
Varistor unit. ........eeeeieiinintneennenan.. 11 2034 x 4% x 4% .21

3. Physical Description of Teletypewriter Set
131B2

a. TasLe. (1) The table of Teletypewriter Set

131B2 is constructed of wood. It hds—a walnut

finish and is 30}% inches high, 26 inches wide, and
22 inches deep. A serial number is stamped inside

the table near the top of the right front leg. The
inside of the table is shielded to reduce the radia-
tion of text signals that might be picked up by
nearby radio receivers. Part of this shield forms
the bottom of the table. It contains mounting ar-
rangements for the repeater unit and the mixing
relay unit. A power box is provided as part of the
table and is bolted to the side wall. Four clearance
holes are provided in the top of the shield with four
starting holes located immediately above those in the
table top. They are used for mounting certain
auxiliary equipment. Three mounting holes are
located in the table top next to and to the left of
the control panel and these are also used to mount
auxiliary equipment.

(2) The power box contains a power relay for
turning on the “crypto” or “SpTD unit” motor
when the set is in the ‘“‘cipher” condition, power
filters to reduce the radiation of signals on the power
lines, a terminal on the frame of the box for con-
necting ground leads, and a terminal block for con-
necting the primary power source and power leads
to the-teletypewriter. The cover of the power box
(fig. 7) contains a 4-connector receptacle to receive
the 4-connector plug of the power unit or the 4-
connector plug of the cord which is used instead of
the power unit when d-c primary power is used.
The cover of the box also contains a 3-connector

receptacle to receive the power cord of the “crypto”
or “SpTD unit” and a 2-connector convenience re-
ceptacle which is connected across primary power
at all times. This convenience receptacle may be
used for a soldering iron, trouble lamp or the cord
and plug of a heating lamp when this lamp is used.
Caution should be exercised before using this con-
venience outlet for soldering irons or lamps so that
the irons or lamps will not be destroyed by an a-c
voltage supply that is higher in value than the rated
voltage of the iron or lamps. A fustat mounting
and a 3.2-ampere fustat are also provided on the
cover of the power box and these protect the
“crypto” or “SpTD unit” motor circuit. A squeeze-
type cord connector is provided in one of the knock-
outs in the bottom of the power box to clamp the
power cords-entering the box.

-RECEPTACLE FOR

-~ CORD FROM POWER
UNIT WHEN AC POWER
1S USED OR FOR PATCH
CORD WHEN DC POWE
IS USED .

| —CONVENIENCE OUTLET
AL SO USED FOR HEATER
LAMP

~—-RECEPTACLE FOR
MOTOR POWER
JO"CRYPTO" OR
SPTD UNIT"

™~ 3.2 AMPERE FUSTAT

TLS3173S

Figure 7. Power box cover.



(3) The metal bottom of the table forms a shelf
inside the table on which the main part of the power
unit mounts. Holes are provided in this shelf for
mounting screws to mount the varistor unit under
the table. A. hole is provided in the bottom of the
table, at the rear under the left-hand side looking
from the front, to permit the power cords which
connect to the power box to enter the table. The
cord that connects the two parts of the power unit
also passes through this hole. Two bushings, to
provide for loop or line leads and cords from the
teletypewriter set are provided in the bottom of the
table under the position of the terminal strip to
which these leads and cords connect. The rear of
the table is inclosed with an easily removable metal
grill which bonds with the table shield. A hinged
wooden door is provided on the front of the table.
This door completely incloses the front of the table
except for the control panel on which control keys
and lamps are mounted. On the most recent sets
manufactured, a section of the door immediately to
the left of the cut-out for the control panel is par-
tially sawed through to provide for easily removing
a piece of the door when certain auxiliary equip-
ment is used. The control panel, which is part of
the repeater unit, is mounted under the top of the
table at the center of the front. Behind the door a
removable metal plate, which bonds with the table

shield and which shields the wiring of the units
mounted in the table, is provided.

(4) The top of the table is provided with six
shockproof mountings. The two front mountings
and the two inner rear mountings are used to mount
the “crypto unit.” One front mounting and two
rear mountings are used to mount the “SpTD unit.”
Two holes are provided toward the rear of the
table top and the hole at the left looking from the
front of the table is used to carry the cords of the
“crypto” or “SpTD unit” into the table. The right-
hand hole and the four slots in the front of the
table top are not used in this application of the set.

b. RepeatEr UNrr. The repeater unit (figs. 8
and 9) consists of a mounting plate 10 inches
high and 19 inches wide and a control panel gl%
inches high and 334 inches wide. The mounting
plate mounts on the lower part of the mounting
rack in the table and contains four polar relays, one
Y-type relay, two U-type relays, connecting blocks.
for four 255-A type relays, resistors, capacitors,
filters, connecting blocks, fuse mountings and fuses,
power receptacles, and a key. The control panel
which mounts on the front of the table contains two
keys and three lamps as well as a cut-out covered
by a cover plate. This cut-out is used to mount an
auxiliary key when required.

CONTROL
PANEL

Figure 8. Front view of repeater unit panel.




Figure 9. Rear view of repeater unit panel.




¢. Mixing ReLay Unit. The mixing relay unit
(figs. 10 and 11) consists of a mounting plate 834
inches high and 19 inches wide which mounts in the
table above the repeater unit. It contains three con-
necting blocks for 2535-A type relays, capacitors,

Figure 10. Front view

10

power resistors, fuse receptacles and fuses, a power
cord and connector, terminal blocks, and a power
receptacle to receive cords and plugs from the

“crypto” or “SpTD unit.”

of mixing relay unit panel.




. CONNECTOR
(SOLDERLESS)

Figure 11. Rear vieww of miving relay unit panel.

4. Cords and Cable

Five cords and one cable are provided with every
Teletypewriter Set 131B2. These cords and cable
are all that are required for normal services. The
cords and cable are as follows:

a. D-c Power Corp. This cord has a 4-connec-
tor plug on one end and a three-connector socket
on the other end. It is used when direct-current
(d-c) primary power is used and connects the
power box to the repeater unit.

b. M3AT-P Corp. This cord is 2 feet long with
a multiconductor plug. This cord, which is shielded,
carries the line connections of the transmitter-dis-
tributor of a 19-type teletypewriter set to the
M3AT-S cord below.

c. M3AT-S Corp. This cord is 2 feet long
with a multiconductor socket which connects to the
teletypewriter base. It is a shielded cord and plugs
into the M3AT-P cord mentioned above.

d. MgC Corp. This cord is 2 feet, 6 inches long.
It is an 8-conductor shielded cord with the shield
terminating as a lead on one end and as a connector
on a multiconductor plug on the other end. It con-

nects to the teletypewriter base and plugs into the
MgD cord.

e. MgD Corp. This cord is 6 feet long. It is
an 8-conductor shielded cord with the shield termi-
nating as a conductor on one end and as a connector
on a multiconductor socket on the other end. It
connects to a terminal block on the set and plugs into
the MgC cord mentioned above.

f. MsG CapLe. This is a 4-conductor, 18-gauge,
shielded power cable 9 feet long. The shield is
brought out of each end as a conductor and the
cable is used to connect the power circuits of the
teletypewriter and the 131B2 set.

5. Heater Lamp

A 50-watt lamp, inclosed in a protective cage and
attached to a cord on the other end of which is a
combined plug and receptacle, is provided for use
in tropical areas. This lamp, which may be laid on
top of the power unit, is intended to keep the inside
of the set dry and free from certain types of insects.
The cord plugs into the convenience outlet in the
power box on the table.



6. 255—-A Type Relays

The 255—A relay is a demountable polar relay. Seven
of these relays are used with each 131B2 set. They
mount in the connecting blocks of the mixing relay
and repeater units of the 131B2 set. ’

7. Power Unit

The power unit consists of two parts. One part is a
varistor unit containing the stacks of selenium disks
and the other part is the main unit containing the
power transformer, capacitors, filters, fuses, cross-
connection panels, and cords. The varistor unit
mounts under the bottom of the 131B2 table by
means of mounting screws and the main unit stands
inside of the table on the bottom. A 4-conductor
cord provided with a multiconductor socket is a
part of the main unit and this socket connects to a
plug which is part of the varistor unit. A 4-con-
ductor cord with a 4-conductor plug is also a part
of the main unit and this plugs into the 4-conductor
outlet in the power box on the 131B2 table. A
3-conductor cord equipped with a 3-conductor re-
ceptacle is part of the main unit and this cord,
which is connected to the d-c output of the unit,
connects to a 3-conductor base on the repeater unit.
The main unit contains a panel which mounts eight
input-voltage taps, four frequency taps, and eight
rectifier taps. This panel is covered by a door
hinged to the outer case of the main unit. This
door, upon being opened, operates a safety switch
which opens the hot side of the primary power. The
primary side of the power unit is fused by a 10-
ampere fusetron and the secondary side is fused by
a 1.6-ampere fusetron. These fusetrons are mounted
on the panel containing the taps mentioned above.

8. General Functioning of Equipment

a. RepEATER UNIT. (1) The front and rear
views of the repeater unit panel are shown in figures
8 and 9. The repeater unit is provided primarily
to control the direction of transmission into or out
of the set. By means of a reversing relay arrange-
ment it directs incoming enciphered material to the
mixing relay unit and “crypto” or “SpTD unit”
for deciphering and directs the deciphered output
to the receiving teletypewriter. When the station
is sending, the repeater unit directs the plain text
material from the teletypewriter to the mixing relay
unit and “crypto” or “SpTD unit” and directs the
enciphered output to the line. The repeater unit
provides for sending a “break” to the line and for
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the reception and locking-in of a received “break”
which automatically stops sending from the station
and returns it to the “text” condition. Controls
are provided to permit the transmission and recep-
tion of plain text as well as enciphered text at the
will of the operator.

(2) A local test feature permitting the operator
to send from the local keyboard or transmitter to
the local typing unit is also provided and is so
arranged that its use does not interfere with traffic
between other stations on the same circuit. This
feature is particularly useful when tape transmission
is used and it is desired to prove the tape locally
before transmission and is useful for test purposes.
The repeater unit also includes a station test feature
which provides a means of locally testing and lin-
ing up a complete station when no line is available
or without interfering with the line if one is con-
nected to the set. Visual signals are provided to
indicate whether the station is in the “cipher” or
“text” condition and whether a “break” is locked
in the set.

(3) Terminals are provided on the terminal strip
of the repeater unit for connecting local battery for
polar sending as well as for limited uses outside the
131B2 set.

b. MixiNGg Reray Unit. The panel of the mix-
ing relay unit is shown in figures 10 and 11. The
mixing relay unit is provided to receive straight text
or enciphered signals from the repeater unit, en-
cipher or decipher these signals by means of the
“crypto” or “SpTD unit,” and send these en-
ciphered or plain text signals back to the repeater
unit for transmission to the line or to the teletype-
writer.

¢.: Power UNIT. A power unit (fig. 2) is re-
quired with 131B2 station arrangements when the
primary power source is alternating current (ac).
This power unit has the dual purpose of supply-
ing d-c power for relay, magnet, and in some cases
line operation, and of supplying the proper a-c volt-
age to operate the teletypewriter and “crypto” or
“SpTD” unit motors when the input frequencies
and voltages are 25, 40, 50, or 60 cycles and 93,
105, 115, 125, 190, 210, 230, Oor 250 volts.

d. FunNcrioNiNg oF KEvS, SWITCHES, AND
Lamps. (1) Gemeral. A number of keys, lamps,
and switches are provided as part of the station
arrangements for the purpose of controlling and




supervising the operation and testing of the sta-
tion. Some of the keys and the lamps are a part
of the Teletypewriter Set 131B2 and some of the
keys and the switches are a part of the teletype-
writer.

(2) Keys and lamps of Teletypewriter Set
131B2. Two keys and three lamps are provided on
the control panel of the 131B2 set for operating and
supervisory purposes. (See fig. 5.) A key used for
testing is provided inside of the set on the repeater
unit panel.

(a) CIPHER-LOCAL TEST-TEXT key. This
is a three-position lockin lever type key with an
added mechanical lock in its extreme positions. It
is located on the control panel of the 131B2 set.
(See fig. 5.) When thrown to its CIPHER posi-
tion, it places the station in condition to send and
receive enciphered messages. When thrown to its
TEXT position, it places the station in condition to
send and receive text messages. In the normal or
LOCAL TEST position, it places the station in con-
dition to send copy locally from its own keyboard
or transmitter-distributor to its own typing unit. t

(b) BREAK-BREAK RELEASE key. This is
a three-position nonlocking lever-type key located
on the control panel of the 131B2 set. (See fig. 5.)
When thrown to its BREAK position, it creates a
steady spacing condition on the line. When thrown
to its BREAK RELEASE position, it releases or
unlocks a break which has been received by the sta-
tion.

(¢) CIPHER lamp. This is an amber or green
lamp located above the CIPHER-LOCAL TEST-
TEXT key on the control panel (fig. 5) and it is
lighted when the station is in the cipher condition.

(d) TEXT lamp. This is a red lamp located be-
low the CIPHER-LOCAL TEST-TEXT key on
the control panel (fig. 5) and it is lighted when
the station is in the text condition.

(e) BREAK lamp. This is a red lamp located
above the BREAK-BREAK RELEASE key on
the control panel (fig. 5) and it is lighted when a
break has been received and locked into the station.

(f) STA TEST key. This is a two-position
twist-type key located inside the table of the 131B2
set. (See fig. 9.) When in its TEST position,
it places the station in condition to be tested locally.
When in its REGULAR position, it places the sta-

tion in condition for normal operation.

(3) Keys and switches of teletypewriter set.
Certain control keys and power switches are pro-
vided as part of the teletypewriter and are used in
operating the 131B2 set.  These differ depending
on the type of teletypewriter.

(a) KEYBOARD-KBD & TAPE-TAPE key.
This key is used on 19-type teletypewriter sets. (See
fig. 12.) It is a lever-type key extending through '
the cover of the 19-type teletypewriter. When the
key is in the KEYBOARD position, the station will
transmit from its keyboard and local copy of what
is being transmitted from the keyboard will be
printed. When the key is in its KBD & TAPE
position, the station will transmit from its key-
board, prepare a perforated tape, and print local
copy of the transmission at the same time. If
under this condition the station is in the LOCAL
TEST condition, the copy shows what is being
perforated but no transmission on the line takes
place. When the key is in its TAPE position, the
station will transmit from its transmitter-distribu-
tor if it is turned on by its own start switch, local
copy of the material being transmitted will be
printed, and tape may be perforated. If the station
is receiving and-the key is operated to its TAPE
position, operation of the keyboard will not inter-
fere with the received copy.

Figure 12. KEYBOARD-KBD & TAPE-TAPE
key of 19-type teletypewvriter.

(b) Power switches of teletypewriter. The wir-
ing to the power switch of TG-7-A, TG-7-B,
TG-37-B, TT-5/FG, TT-6/FG sets or in the tele-
typewriter of the other 15- and 19-type sets must be
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modified so that the switch will control the power
to the 131B2 set, the “crypto” or “SpTD unit”
motor and the teletypewriter motor. In the usual
19-type set there are two other power switches

independently controlling the motor of the trans-.

mitter-distributor and the rectifier unit of the set.
These must be operated to permit automatic trans-
mission and perforating.

(¢) SEND-REC-BREAK key. This key on the
various types of teletypewriter is not used with
131B2 stations and the wiring to it must be modi-
fied to remove it from the circuit.

9. Electrical Characteristics

a. Lines. The 131B2 station arrangements are
connected to the various line units, line repeater
units, and telegraph terminals by means of 0.020,
0.030, or 0.060 ampere lines which are similar to
those used with other telegraph arrangements.

b. Rapro INDUCTION SUPPRESSION. Radio induc-
tion suppression is required for two reasons. One
is to reduce the possible interference with nearby
radio receivers and the other is to reduce the pos-
sibility of radio pick-up of text signals as radiated
by the keyboard contacts, transmitter-distributor,
wiring and relays. The relay apparatus and wiring
of the 131B2 set is shielded by a steel shield in the
table and the cords interconnecting the 131B2 set
and teletypewriter are shielded and the leads to these
cords filtered. Teletypewriters are normally equip-
ped with shielded cords and with suppression filters
to reduce the radiation from the sets.

¢. Power Suppries. (1) The 131B2 station ar-
rangement requires a source of d-c power for relay,
magnet, and in some cases line operation; and a
source of d-c or a-c power for the operation of the
“crypto” or “SpTD unit” and teletypewriter motors.
The dc for relay, magnet, and line operation should
be 105 to 125 volts and the power drain at maximum
load will be about 1 ampere. This dc may be sup-
plied from a primary source of commercial or gas-
engine direct current if the voltage is held within
the limits mentioned above. Where a-c commercial
or gas engine power is used, the direct current for
relay, magnet, and line operation is supplied by the
power unit.-

(2) On stations where primary power is alter-
nating current, the motor power for the “crypto”
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or “SpTD unit” and the teletypewriter is supplied
through the transformer of the 131B2 power unit.
The power for the perforator start magnet and end
of line indicator must be supplied from REC 13 or
REC 30 installed in association with the 19-type
table. The motor for the transmitter on the 19-type
table will receive its power directly from the pri-
mary power source or from the transformer of the
REC 30 depending on the type of 19 table. The fol-
lowing lists the primary requirements:

(a) When direct current or universal motors on
direct current are used, the primary power should
be 105 to 125 volts dc and the power drain of the
station, which will vary somewhat with the condi-
tion of the equipment, will be about as follows:

19-type station
At 105 volts—3.8 amps, 400 watts
At 125 volts—3.2 amps, 400 watts

15-type station
2.2 amps 230 watts

1.8 amps 230 watts

(b) When 6o-cycle, a-c synchronous motors are
used, the primary power should be 95- to 125-volt,
60-cycle power, and the power drain of the station,
which will vary somewhat with the condition of the
equipment, will be about as follows:

19-type station
At 95 volts—s.25 amps, 325 watts
At 115 volts—7.5 amps, 500 watts
At 125 volts—9.25 amps, 585 watts

15-type. station

3.9 amps, 190 watts
4.9 amps, 260 watts
5.55 amps, 300 watts

(¢) When a-c series or universal motors on alter-
nating current are used, 25-, 40-, 50-, or 60-cycle,
95-, 105-, 115-, 125-, 190-, 2I10-, 230-, Or 250-volt
primary power may be used. In this case the power
unit of the 131B2 set supplies power for the motor
of the “crypto” or “SpTD unit,” teletypewriter
motor and d-c drain of the 131B2 set. In the case
of the 19-type set the transmitter-distributor motor
and d-c drain for the perforating set are supplied
from the power unit of the 19-type set. The power
drain for the power unit of the 131B2 set is about ff
as follows:




25 cycles 40 cycles 58 cycles 60 cycles

Volts
Amps Watts Amps Watts Amps Watts Amps Watts
95 3.00 265 3.00 270 3.40 300 3.55 315
105 2.90 265 2.70 270 3.05 300 3.15 315
115 2.65 265 2.45 270 2.90 300 2.90 315
125 2.50 265 2.25 270 2.60 300 2.65 315
190 1.80 265 1.50 270 1.75 300 1.75 315
210 1.70 265 1.35 270 1.55 300 1.60 315
230 1.60 265 1.25 270 1.40 300 1.50 315
250 1.50 265 1.20 270 1.35 300 1.40 315
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Section |l.

10. System Application

a. GENERAL., A common application of 131B2
station arrangement is shown in figure 13 which is
a block diagram showing a type B (full-duplex)
off-line arrangement at stations 4 and B which are
interconnected by radio channels. At each station
outgoing signals are from 13- or Ig-type teletype-
writer set through the upper 131B2 set of each sta-
tion into the 133A1 or 133A2 set where they are
converted to tape form by the typing reperforator
of the 133 set. The tape signals may be either in
text or enciphered. The tape is carried from the
133 set to the transmitter-distributor which sends

15
OR 13182
19 TT <
> 133 Al
OR
133 A2
I5TT < 13182 <

131B2 STATION ARRANGEMENTS AT STATION A

131B2 STATION,OFF LINE OPERATION
SIMULTANEOUS ENCIPHER AND DECIPHER

=

e

APPLICATION

the signal over the radio channel to the receiving
station. The typing reperforator of each station re-
ceives the signals from the radio channel and prints
and perforates the signals on tape. This tape is
carried from the typing reperforator to the 133 set
where the signals are sent by the transmitter-dis-
tributor through the 131B2 set to the 15-type tele-
typewriter. The two-way transmission between the
upper 131B2 set and the 13- or 1g-type teletype-
writer set indicates that for outgoing transmission
local copy is obtained with teletypewriter set by
transmission of signals back to the teletypewriter
set from the 131B2 set.

| .
| raDIO
r'l_"' TD ®» TrRANS
|
rJ
o |
_ RADIO
LL— TR s REC

| LINE FACILITIES {

TAPES
131B2 STATION ARRANGEMENTS AT STATION B CARRIED |
(;?2 13182 -'—- TD s RADIO
19 77 r TRANS
» 133 Al fe= J |
OR
133 A2 | b | |
- RADIO [
1577 13182 ¢ l.*__ TR <
I TL53251S

Figure 13. Teletypewriter Set 131B2, typical system application.

b. TELETYPEWRITER SETS. (I) The information
covering the installation of the 131B2 set has been
prepared specifically to cover the use of the follow-
ing station teletypewriter facilities as a part of the

131B2 station arrangements.
19-type sets
TT-7/FG TT-8/FG
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Army Set on XRT-g6 and XRT-107 Tables
Commercial 19 type set

15-type sets

TT-5/FG TG-7-B
TT-6/FG TG-37-B
TG-7-A




(2) Other teletypewriter sets may be used with
131B2 station arrangements provided the following
requirements are met:

(a) Operate at a speed of 6o WPM (368 opera-
tions per minute).

(b) Operate start-stop on a 7.43 unit selecting
code.

(¢) Equipped with either pulling or holding selec-
tor magnets.

(d) The repeat space feature is removed.

{e) Equipped with the sending contacts and re-
ceiving magnet circuits separable.

1. Other Applications

a. The many applications of the 131B2 set are
shown in figures 14 to 24 inclusive. These applica-
tions are divided into two general classifications

known as on-line operation and off-line operation.

(1) On-line operation is used to define those ap-
plications in which the 131B2 set is directly con-
nected to the transmission path to the distant station.
(See figs. 14, 15, 16, 17, 18, 19, 20, 23, and 24.)

(2) Off-line operation is used to define those ap-
plications in which the 131B2 set is used locally to
encipher and decipher messages received and sent by

other apparatus to the distant station. (See figs. 21
and 22.)
e 15
LINE == 131B2 OR
— 19 TT
TL53252S

Figure 14. Type AO single (half-duplex), two-wire opera-
tion (without Line Uwmt BE-77-( ) or Repeater TG-30).

SEND
13iB2 OR
REC. = —— g TT
LINE
TL53253S

Figure 15. Type AO single (half-duplex), four-wire opera-
tion (without Line Unit BE-77—( ) or Repeater TG-30).

SEND e

LINE el I31B2 19 TT

REC.

LINE —®— 131B2 —»—{ 5 TT
TLS53254S

Figure 16. Full-duplex operation (without Line Unit
BE-77-( ) or Repeater TG-30).

RADIO
TRANS. \
s i5
131B2 OR
—— 9 TT
RADIO /
REC.
TL53255S

Figure 17. Single (half-duplex) operation on radio

channels.
TG-30 —— 15
LINE ~ggip~| REPTR. ~g—-=| {3182 OR
TERM. —— 9 TT
TL53258S

Figure 18. Type AO single (half-duplex) operation with
Repeater TG-30 (Terminal).

LINE - > '
LINE ==~ 13B2 OR
UNIT e —— 1o TT
TL53259S

Figure 19. Type AO single (half-duplex) operation rvith
Line Unit BE-77-( ).

CF-2-0)
CF-6 OR \ N
LINE ~@-9-CARR TERML @ o} 3152 [™® OR
0A-4/FC OR —| |
OA-5/FC 9TT
T1.53-200-S

Figure 20. Type AO single (half-duplex) operation with
Telegraph Terminal CF-2—( ) or CF-6, or Carrier Terminal
0A-4/FC (X~61822A4) or OA-5/FC (X-618225).

17



133A1,133A2) 5
TC-16 - »
OR 131B2 OR
TL53261S

Figure 21. Types A, C, AA, and AC, off-line operation,
alternate encipher and decipher.

— g 15
131B2 OR
—d— (9 TT
133A1,133A2,
TC-16
oR ENCIPHER
TC-17 \\
131B2 p—pd |15 TT
DECIPHER
TL53262S

Figure 22. Types B, D, and BD, off-line operation, simul-
taneous encipher and decipher.

14 —

LINE—gP 131B2 19TT

TL53263S

Figure 23. Type J, conference circuit, single (half-duplex),
on-line two-wire operation.

SEND 14 >
LINE —&— 1 [—e 13182 < 19TT
REC > 13182 > I5TT
LINE v

TL532€4S

Figure 24. Type G, conference circuit, full-duplex operation.

b. Either the “crypto unit” or “SpTD unit” may
be used on any of these applications and when auxil-
iary apparatus known as the ‘“universal connector”
is used two of either of these units or a combina-
tion of a “crypto unit” and an “SpTD unit” may be
used on the same 131B2 set. If two units are used,
only one may be operating at a given time but either
may be used by operating a switch which is part of
the universal connector. This universal connector
is described in part four.

¢. Certain of the most commonly used applica-
tions have been given alphabetical designations to.
provide an easy way of identifying them. The
applications so designated are explained in the fol-
lowing list:

Type A. Off-line operation, alternate en-
cipher and decipher using a
“crypto unit.” (See fig. 21.)

Type B. Off-line operation, simultaneous
enciphering and deciphering
using a single “crypto unit” on
each of two 131B2 sets. (See
fig. 22.)

Type C. Off-line operation, alternate en-
cipher and decipher using an
“SpTD unit.” (See fig. 21.)

Type D. Off-line operation, simultaneous
enciphering and deciphering
using an “SpTD unit” on each
of two 131B2 sets. (See fig.
22.)

Type G. On-line, full-duplex operation for
conference circuits using an
“SpTD unit.” (See fig. 24.)

On-line, single (half-duplex)
operation for conference cir-
cuits using a single “SpDT
unit” on each of two 131B2
sets. (See fig. 23.)

Type ]J.

Type AA. Off-line operation, alternate en-
cipher and decipher using two
“crypto units” on the 131B2
set. (See fig. 21.)

Type AC. Off-line operation, alternate en-
cipher and decipher using one
“crypto unit” and one “SpTD
unit” on the 131B2 set. (See
fig. 21.)

Type AO. On-line, single (half-duplex) op-
eration, using a “crypto unit”
on the 131B2 set. (See figs.
14 and 15.)

Type BD. Off-line operation, simultaneous
enciphering and deciphering us-
ing one “crypto unit” and one
“SpTD unit” on each of two
131B2 sets. (See fig. 22.)
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Section lll.

12. Location of Equipment

Locate the 131B2 station arrangements in a room
suitable for the operation of coding equipment.
Place each equipment unit to allow adequate pas-
sageways and working space, with access to a
power outlet of the proper type. Install the 131B2
set either to the left or right of the teletypewriter.
The 131B2 set may be located against a wall, pro-
vided the front is turned forward so that the con-
trol panel is outward. It may prove more conven-

UNPACKING, SETTING-UP, MOVING, AND REPACKING INSTRUCTIONS

ient to allow a space of 3 feet or more between the
rear of the 131B2 set and the wall to avoid the
necessity for moving the set forward to gain access
to the rear for maintenance.

13. Unpacking

a. The following table gives the unit weights and
volumes of the components of the 131B2 set crated
for export shipment.

Table II. Weights and volume of 131B2 set crated for export shipment

Weight Volume
Equipment Quantity {pounds) (cu ft)
131B2 table including relays, cords, and Technical Manual....... 1 273 170
POWET UMt ettt ettt i et rennenennnnn 1 135 3.9
e 7 408 20.9

b. Use particular care when unpacking or han-
dling the equipment because it may be damaged easily
when not protected by the packing case. (See fig.
25.) The inner and outer cartons, foil-lined bag,
packing case, and other packing materials should be
preserved so that they may be used in repacking
the equipment for further shipment. After removal
from the equipment, store these materials in a con-
venient location where they will be protected.

" " "
OUTSIDE DIMENSIONS : 30%)( 27r76X 35|—55
CUBIC VOLUME :17 CuBIC FEET

WGT. PACKED: 273 LBS.

~— STEEL STRAPPING

PACKING CASE
2‘. PLYWOOD

OUTER PACKING CARTON
FOIL~LINED BAG

TABLE LEG

% CORNER PIECE

CONTAINER FOR SILICA
GEL ,RELAYS,CORDS
AND TM 11-2209

L INNER PACKING CARTON
\3" SEALING TAPE
2 FRONT DOOR OF TABLE

TL53758

Figure 25. Teletypewriter Set 131B, method of packing for
export shipment.

(1) Place the packing case as near the operating
location as is convenient.

(2) Turn the packing case so that the side
marked top is down. In this position the 131B2
table is upside down.

(3) Cut the steel straps.

(4) Remove the four nails that fasten the side
now on top to the case, using a nail puller, and
remove the top of the case. Prying the side off may
result in damage to the equipment.

(5) Open and remove the upper surface of the
outer packing carton.

(6) Cut the foil-lined bag down close to the pack-
ing case with a knife and remove its upper surface.

(7) Open and remove the upper surface of the
inner packing carton.

(8) Remove the carton containing the relays,
cords, Technical Manual and silica gel.

(9) Turn the table right side up and remove the
packing case, outer packing carton, and f{foil-lined
bag.

(10) Remove the inner packing carton from the
table, cutting the carton with a knife along the four
vertical corners, if necessary.

(11) Remove the four corner details which pro-
tect the table legs and remove the protective pad-
ding from the top of the table.

(12) If the power unit is to be used unpack it
by opening its packing case in a similar manner.
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14. Assembly

a. VarisTor UNiT. If a-c power is used, tnount
the varistor unit of the power unit under the bot-
tom of the 131B2 table by means of the two screws
and nuts provided with the 131B2 set. Mount this
unit with the end containing the multi-conductor
plug near the hole located in the bottom of the table
under the power box. If d-c power is used, connect
the power cord between the power box and the
repeater unit.

b. 255-A-TYPE REeLAYs. Place the 255-A-type
relays in their mounting jacks in the 131B2 set.

¢. MaIiN Power UNIiT. When the power unit is
used, connect the main power unit to the table. It
may be advisable to leave this unit on the floor in-
stead of setting it inside of the table during the
operating checks and adjustments.

d. Fuses. Install the correct size fustat, fuse-
tron, or fuse in the teletypewriter base for the
particular type of motor used.

e. “Crypro UNiItT.” Place the “crypto unit” on
the 131B2 table as follows if only one cryptographic
unit is used. If two units are used see part four.

(1) Place the “crypto unit” on the 131B2 table
so that the two front feet fit into the two shockproof
mountings on the front of the table and the two
rear feet fit into the two inner shockproof mount-
ings at the rear of the table. The cords of the
“crypto unit” enter the table through the hole in its
top located at the point where the cords leave the
unit.

(2) If the shockproof mountings on the table
top do not appear to be supporting most of the
weight of the “crypto unit,” the cups into which the
feet fit may be raised by unscrewing the cups and
placing one or more of the large washers that were
used in mounting the “crypto unit” to the base-
board, between the cup and tlhie rubber part of the
mounting.

(3) Connect the three cords of the “crypto unit”
to the 131B2 table by plugging them into the recep-
tacles of the mixing relay unit panel and power box
provided in the table.

(4) If the “crypto unit” is provided with a uni-
versal-type motor, operate the switch on the resistor
unit appearing on the outside of the “crypto unit”
cover on the left-hand side to the go-and 6o-cycle
a-c position if the power supply is alternating cur-
rent regardless of its frequency. Operate it to the
d-c position only when direct current is used. The
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switch is operated to its 50- and 6o-cycle a-c posi- |

tion when a-c power is used even if other fre-
quencies are used, since the power unit provides
the proper motor voltage for the various frequen-
cies encountered.

f. “SpTD Unir.” Place the “SpTD unit” on
the 131B2 table as follows if only one cryptographic
unit is used. If two units are used refer to part
four. _

(1) Place the “SpTD unit” on the 131B2 table
so that the three feet fit into either of two groups
of three shockproof mountings. One group of
mountings appears on the right and the other on the

left of the table top. The cords of the “SpTD

unit” enter the table through the hole in its top
located at the point where the cords leave the unit.

(2) Connect the three cords of the “SpTD unit”
to the 131B2 table by plugging them into the recep-
tacles of the mixing relay unit panel and power box
provided in the table.

I5. Repacking for Local Movement
If it becomes necessary to use the 131B2 set at a
new location which may be at some distance but
does not require repacking for shipment proceed
as follows:

a. Disconnect and remove the “crypto” or “SpTD
unit” from the table top.

b. Disconnect the main power unit and remove it
from the table.

¢. Remove the polar relays from the table.

d. Pack the relays separately either in their orig-

1inal cartons or by wrapping them in suitable pad-

ding material.

e. Tie up the cords and fasten them inside the
table and replace the rear grill.

f. Place the table and other component parts in
a truck or other vehicle for transportation. Be
careful not to scratch or mar the outer surface of
the table.

16. Repacking for Export Shipment

a. 131B2 TaBLE. Repack the 131B2 equipment
utilizing the cartons, packing case, foil-lined bag,
and other packing items in which it was originally
packed.

(1) Remove the varistor unit and cords from the
table.

(2) Remove the relays from the table and pack
them in their original cartons.




(3) Repack the relays, cords, and Technical
Manual in the carton originally furnished.

(4) With the table upright place the inner pack-
ing carton over the table after placing the protective
padding on the table top.

(5) Place the foil-lined bag over the inner pack-
ing carton. ‘

(6) Place the outer packing carton over the foil-
lined bag.

(7) Place the packing case over the outer pack-
ing carton.

(8) Turn the table upside down.

(9) Insert the four corner details which protect
the table legs and drive them in until they are flush
with the ends of the legs.

(10) Place the carton containing the relays,
cords and Technical Manual between the table legs.

‘(11) Restore the upper sides of the inner carton,
foil-lined bag, outer carton and packing case, nail-
ing on the upper side of the case securely.

b. Power UnIT. Repack the two parts of the
power unit in their original packing box. Make
sure that the box is securely fastened.
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PART TWO
OPERATING INSTRUCTIONS

Note. For information on destroying this equipment to prevent enemy use, see the Destruction Notice at the front of this

manual.

Section IV. EQUIPMENT CONNECTIONS AND MECHANICAL ARRANGEMENTS

17. General

a. This section covers the procedures to be fol-
lowed when installing a Teletypewriter Set 131B2.
The work to be done has been divided into two
parts in order to cover the many combinations of
different teletypewriters and types of operation
which may be used. These parts which are covered
in detail are:

(1) Cord and power connections to the 131B2
set and the teletypewriter as well as the internal
wiring and mechanical changes required in the tele-
typewriters.

(2) Line connections to the 131B2 set and inter-
nal wiring changes in the set.

b. Each station to be installed will require the
work called for under some part of a(1) above
depending on the teletypewriter used and some part
of a(2) above depending on the type of operation
or system in which the set is to be used.

¢. Figure 26 is a schematic diagram showing the
cord connections used when a 19-type set is used
with a 131B2 set.
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Figure 26. Typical example of cord connections.
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N) 18. Cord and Power Connections to 131B2

Set and Teletypewriter—Internal Wir-
ing and Mechanical Changes in Tele-
typewriter

‘The connections between the 131B2 set and the
teletypewriter, the connections between the teletype-
writer and its table, the internal wiring changes in
the teletypewriter, the power connections to the
station, and the mechanical changes in the teletype-
writer vary with the type of teletypewriter used.
The method of installation for each of the different
types of teletypewriters used is covered below. It
is assumed in the following instructions that the
teletypewriters used will be provided with standard
wiring and mechanical arrangements.

a. TELeryPEwrRITER TT-7/FG or TT-8/FG.
(1) Remove the repeat space feature by removing
the No. 83343 space rod and its No. 35-89 spring.
The rod is removed by removing the No. 3599 nuts
holding it to the space bar. (See TM 11-2216.)

(2) Make the connections and changes covered
in figures 27, 28, 2g, 30, 31, and 32.

b. TeLeryPEWRITER TT-5/FG or TT-6/FG.
(1) Remove the repeat space feature by removing
the No. 74604 space rod and its No. 35-89 spring.
The rod is removed by removing the No. 3599 nuts
holding it to the space bar. (See TM 11-2215.)

(2) Make the connections and changes covered
in figures 31, 32, 33, and 35.

c. ARMY 19-TYPE SET UsING XRT-96 AaND
XRT-107 TaBLes. (1) Remove the repeat space
feature by removing the No. 83343 space rod and
its No. 35-89 spring. The rod is removed by re-
moving No. 3599 nuts holding it to the space bar.

(2) Make connections and changes covered in
figures 27, 29, 31, 32, 36, and 37.

d. COMMERCIAL, IQ-TYPE SET.

Note. This set may only be used if provided with a-c
series motors.

(1) Remove the repeat space feature by removing
the No. 83343 space rod and its No. 35-89 spring.

‘'The rod i1s removed by removing the No. 3599 nuts

holding it to the space rod.

(2) Make the connections and changes covered
in figures 27, 31, 38, and 39.

e. PriNTER TG-7-A. (1) Remove the repeat
space feature by removing No. 74604 space rod and
its No. 35-89 spring. The rod is removed by re-
moving the No. 3599 nuts holding it to the space
rod. (See TM 11-352.)

(2) Make the connections and changes covered
in figures 31, 33, 34, 35, and 40.

f. TELETYPEWRITERS TG-7-B anp TG-37-B.
(1) Remove the repeat space feature by removing
the No. 74604 space rod and its No. 35-89 spring.
The rod is removed by removing the No. 3599 nuts
holding it to the space rod. (See TM 11-352.) ‘

(2) Make the connections and changes covered
in figures 31, 35, 4I, and 42.
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19. Line Connections and Internal Wiring
Changes in 131B2 Set

a. The line connections to the set and the changes
required in its internal wiring vary with the type
of operation and the system in which it is to be
used. The internal wiring changes are covered for
the most part as wiring options which are shown in
the schematic diagram (fig. 105) and in detail in
the wiring diagram (fig. 109). The sets are pro-
vided by the manufacturer with options A, B, E, G,
M, R, S, and T included as part of the wiring.
The use of other options requires the removal of
some or part of some of the options provided. In
order to provide greater convenience in installing
this equipment, the actual wiring changes or options
that need to be used in the set are covered as items
of work to be done under each of the operating
conditions covered below. When the operating con-
dition requires an option provided in the set as
manufactured, the work items will call for a check
of the wiring and if it is not present, the installer
should make the required connections. The con-
nections are covered in figures which are a part of
this section and will be called for under each
operating condition covered below. Under a num-
ber of operating conditions different line currents
may be used which require that changes be made
in the set to provide the proper biasing current for
relays LR and BK. These changes are covered by
options A, B, Z, X, and Y and the detailed work
items to be performed to provide these options are
covered in tables III, IV, and V.

b. If the 131B2 set has undergone local repair
and contains other than standard wiring the installer
may find it advisable to use the wiring options and
the wiring diagram (fig. 109) instead of the work
items listed under each heading following: A list
of the wiring options for reference purposes is
given under each heading.

20. Type AO-Single (Half-Duplex) Operation
Without Line Unit BE-77-{ ) or Re-
peater TG—30 (Terminal)

a. NEUTRAL TRANSMISSION oN 2-WIRE LINE
(fig. 14). (1) Always use figure 43.

(2) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to tables
III, IV, or V.

(3) Strap resistors BV and BW of repeater unit
in order to provide proper values of line current
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and wave-shaping resistance for the line conditious
encountered.

Note. The following work items provide the equivalent
of wiring options E, G, R, T, and M. N

(4) Check presence of R wire between 3-bottom
of relay TX and 3-bottom of relay BK1.

(5) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(6) Check presence of R-G wire between top
terminal of resistor BL. and 2-bottom of relay BK1.

(7) Check presence of R-W between 1-bottom
of relay BKr1 and 3 of relay LT.

(8) Check presence of R-S wire between 2-bot-
tom of relay TX and outside terminal of resistor T.

(9) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capac-
itor D1.

(10) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capacitor
D1.

(11) Check presence of R wire between middle
terminal of resistor BE and 5 of relay LT.

(12) Check presence of strap on terminals of
resistor BZ.

b. SEPARATE SEND AND RECEIVE LINEs (fig. 15).
(1) Neuiral tramswmission. (a) Always use figure
44 or 45.

(b) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to tables III,
IV, or V.

(¢) Strap resistors BV and BW of repeater unit
in order to provide proper values of line current
and wave-shaping resistance for the line conditions
encountered.

Note. The following work items provide the equivalent
of wiring options E, G, R, T, and N.

(d) Check presence of R wire between 3-bottom
of relay TX and 3-bottom of relay BKi.

(e) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(f) Check presence of R-G wire between top ter-
minal of resistor BLL and 2-bottom of relay BKI1.

(g) Check presence of R-W wire between 1-
bottom of relay BK1 and 3 of relay LT.

(h) Remove R-S wire from 2-bottom of relay
TX and tape.

(i) Strap 2-bottom and 3-bottom of relay TX.

(7) Check presence of strap between upper ter-




minal of capacitor D and upper terminal of capac-
itor D1.

(k) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capac-
itor D1.

(1) Check presence of R wire between middle
terminal of resistor BE and 5 of relay LT.

(m) Check presence of strap on terminals of
resistor BZ.

(2) Polar transmission. (a) When external
sending battery is used.

I. Use figure 46.

2. Remove strap from terminal of resistor
BO (removal of wiring option T).

3. Remove strap from terminal of resistor
BZ (removal of wiring option T).

(b) When battery is supplied from 131B2 set.

1. Use figure 47.

2. Check presence of strap on terminals of

resistor BO (wiring option T).
3. Check presence of strap on terminals of
resistor BZ (wiring option T).
(¢) Under all conditions.

I. Strap out resistors BV and BW.

Note. The following work items provide the equivalent

of wiring options E, H, and N.

2. Remove strap between middle and lower

. terminal of resistor BT.

3. Check presence of R-W wire between
lower terminal of resistor BT and outer
terminal of resistor L.

4. Check presence of wire between 3-bottom
of relay TX and 3-bottom of relay BKI1.
Check presence of R-G wire between 4-
bottom of relay BKi1 and 5 of terminal
strip B.

6. Remove R-G wire from top terminal of
resistor BL. and tape.

7. Remove R-S wire from 2-bottom of relay
TX and tape.

8. Strap 2-bottom and 3-bottom of relay
TX.

0. Remove strap between top terminal of
capacitor D and top terminal of capacitor
Dr1.

10. Remove strap between bottom terminal of
capacitor D and bottom terminal of capac-
itor Dr.

11. Connect R-G-W wire to 6 of terminal

e

- block A and to top terminal of capacitor
Di.

12. Connect R-G-W wire to top terminal of
capacitor D1 and to 5 of relay LS.

13. Connect BR wire from bottom terminal
of capacitor D1 to bottom terminal of
resistor BE.

14.Check presence of R wire on middle ter-
minal of resistor BE and move other end
from 5 of relay LT to 2 of relay LT.

15. Remove R-S wire from 2 of relay BK
and tape.

16. Remove strap between lower terminal of
resistor BB and lower terminal of resistor
BC.

21. Full-duplex With or Without 132A2 Set
in Receiving Leg and Without Line Unit
BE-77—( ) or Repeater TG-30 (Termi-
nal) (figs. 16 and 18)

a. SENDING SIDE OF CIrculT, NEUTRAL TRANS-
MmIssION. (1) Always use figures 48 or 49.

(2) Block relay BK1 of the repeater unit
operated by using 508A armature blocking tool pro-
vided with equipment.

(3) Remove relay LR from repeater unit.

Note. The following work items provide the equivalent
of wiring options B, J, R, N, and T.

(4) Remove strap between two lower terminals
of resistor BT.

(5) Check presence of R-W wire between lower
terminal of resistor BT and outer terminal of
resistor L.

(6) Strap terminals 1 and 4 of mounting block
of relay LR.

(7) Remove R-S wire from 2-bottom of relay
TX and tape.

(8) Strap 2-bottom and 3-bottom of relay TX.

(9) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capac-
itor D1.

(10) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of
capacitor Dr1.

(11) Check presence of R wire between middle
terminal of resistor BE and 5 of relay LT.

(12) Remove R-S wire from 2 of relay BK and
tape.

(13) Check presence of strap on resistor BZ.
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b. SENDING SinkE oF Circuit, PoLar TRANSMIS-
SION. (1) When external sending battery is used.
(a) Use figure 3o0.

(b) Remove strap from terminals of resistor BO
(removal of wiring option T).

(¢) Remove strap from terminals of resistor BZ
(removal of wiring option T).

(2) When battery is supplied from the 131B2
set. (a) Use figure 51.

(b) Check presence of strap on terminals of re-
sistor BO (wiring option T).

(¢) Check presence of strap on terminals of re-
sistor BZ (wiring option T).

(3) Under all conditions. (a) Block relay BKi1
of repeater unit operated by using 508A armature
blocking tool provided with equipment.

(b). Remove relay LR from repeater unit.

Note. The following work items provide the equivalent
of wiring options B, H, ], and N.

(¢) Remove strap between lower terminals of
resistor BT.

(d) Check presence of R-W wire between lower
terminal of resistor BT and outer terminal of re-
sistor L.

(e) Remove strap between top terminal of capac-
itor D and top terminal of capacitor D1.

(f) Remove strap between bottom terminal of
capacitor D and bottom terminal of capacitor D1.

(g) Connect R-G-W wire to @ of terminal block
A and to top terminal of capacitor Dr.

(h) Connect R-G-W wire to top terminal of
capacitor D1 and to § of relay LS.

(¢) Connect R-BR wire from bottom of capacitor
D1 to bottom of resistor BE.

(7) Check presence of R wire on middle terminal
of resistor BE and move other end from 5 of
relay LT to 2 of relay LT.

(k) Remove R-S wire from 2z-bottom of relay

TX and tape.

(1) Strap 2-bottom and 3-bottom of relay TX.

(m) Remove R-S wire from 2 of relay BK and
tape.

¢. REcEviNGg SipE oF CircuiT WiTH oF WITH-
ouT A 132A2 SET, NEUTRAL TRANSMISSION.

Note. Only a receiving teletypewriter is required for
this condition.

(1) Always use figure 52.

(2) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to tables
III, IV, and V.

34

(3) Strap resistors BV and BW of repeater unit
in order to provide the proper values of line cur-
rent and wave shaping resistance for the line con-
ditions encountered or in same manner as resistors
BV and BW in 132A2 set if it is used.

(4) Check presence of R-S wire between 2-bot-
tom of relay TX and outside terminal of resistor
T (wiring option M).

d. RECEIVING SipeE oF CircuiT WITH orR WITH-
ouT A 132A2 SET, PoLArR TraNsMmiIssioN. (1) Al-
ways use figure 53.

(2) Strap out resistors BV and BW.

Note. The following work items provide the equivalent
of wiring options B and M.

(3) Check the presence of R-S wire between 2-
bottom of relay TX and outside terminal of resistor
T.

(4) Check presence of R-W wire between lower
terminal of resistor BT and outer terminal of re-
sistor L..

(5) Remove strap between middle and lower
terminal of resistor BT.

(6) Remove R-S wire from 2 of relay BK and
tape.

(7) Remove strap between lower terminal of re-
sistor BB and lower terminal of resistor BC.

22. Single (Half-duplex) Operation on Radio
Channels With or Without 132A2 Set
(fig. 17)

a. Use figure 47.

b. Check presence of strap on terminals of re-
sistor BO.

c¢. Check presence of strap on terminals of re-
sistor BZ.

d. Strap out resistors BV and BW.

e. Remove strap between middle and lower ter-
minal of resistor BT.

f. Check presence of R-W wire between lower
terminal of resistor BT and outer terminal of re-
sistor L.

g. Check presence of wire between 3-bottom of
relay TX and 3-bottom of relay BKi1.

h. Check presence of R-G wire between 4-bottom
of relay BK1 and 5 of terminal strip B.

1. Remove R-G wire from top terminal of resistor
BL and tape.

7. Remove R-S wire from 2-bottom of relay TX
and tape.

k. Strap 2-bottom and 3-bottom of relay TX.




I. Remove strap between top terminal of capac-
itor D and top terminal of capacitor D1.

m. Remove strap between bottom terminal of
capacitor D and bottom terminal of capacitor D1.

n. Connect R-G-W wire to 6 of terminal block
A and to top terminal of capacitor Di.

0. Connect R-G-W wire to top terminal of capac-
itor D1 and to 5 of relay LS.

p. Connect R-BR wire from bottom terminal of
capacitor D1 to bottom terminal of resistor BE.

g. Check presence of R wire on middle terminal
or resistor BE and move other end from terminal
5 of relay LT to 2 of relay LT.

r. Remove R-S wire from terminal 2 of relay -

BK and tape.
s. Remove strap between lower terminal of re-
sistor BB and lower terminal of resistor BC.

23. Operation With Repeater TG-30 (Ter-
minal) (fig. 18]

a. Always use figure 54.

b. Remove straps from resistors BV and BW.

c. Set switch designated LOCAL on TG-30 unit
to position §.

d. Make connections to secure proper biasing
current for relays LR and BK according to table
IV.

Note. The following work items provide the equivalent.
of wiring options E, G, M, R, and T.

e. Check presence of R wire between 3-bottom of
relay TX and 3-bottom of relay BKI.

f. Check presence of R-G wire between 4-bottom
of relay BK1 and 5 of terminal strip B.

g. Check presence of R-G wire between top ter-
minal of resistor BL and 2-bottom of relay BKI.

h. Check presence of R-W wire between 1-bot-
tom of relay BK1 and 3 of relay LT.

i. Check presence of R-S wire between 2-bottom
of relay TX and outside of terminal of resistor T.

7. Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capac-
itor Dr1.

k. Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capac-
itor D1.

. Check presence of R wire between middle ter-
minal of resistor BE and 5 of relay LT.

m. Check presence of strap on terminals of re-
sistor BZ.

24. Operation With Line Unit BE-77-( ) and
Telegraph Terminals CF-2—{ ), CF-$,
and Carrier Terminal OA-4/FC (X-
61822A) or OA-5/FC (X-618228B) (figs.
19 and 20) ‘

Note. When used over a loop from a CF-2-( ), CF-6,
OA-4/FC, or OA-5/FC, the 131B2 set should operate from
a Line Unit BE-77-( ) or Telegraph Repeater TG-30
(Terminal) and the installation should be made in accord-
ance with that part of this paragraph covering the line
units or the paragraph covering the TC-30 (Terminal).
When used normally with Telegraph Terminal CF-2-( ),
CF-6, or Carrier Terminal OA-4/FC or ORA-5/FC, that
part of this paragraph covering the local use should be
used.

a@. When Line Unit BE-77 is used, use figure 55.

b. When Line Unit BE-77—A is used, use figure
56.

c. When either Line Unit BE-77 or BE—77-A is
used, use it with line relay in circuit and connect
the cord of the unit to power supply so that with
the line side of the unit closed, the 131B2 set re-
ceive loop is marking.

d. When a CF-2-( ), CF-6, OA—4/FC or
OA-5/FC terminal is used locally, use figure 59.
Pole the CF—2—-( ), CF-6, OA—4/FC, or OA-5/FC
loop current so that the 131B2 set is marking when
the loop is closed and operate the loop switch of
CF-2-( ), CF-6, OA-4/FC or OA-5/FC to the
NEUTRAL TO POS BATT, HALF-DX position.

e. Under all conditions proceed as follows:

(1) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to table ITI.

(2) Strap out resistors BV and BW of repeater
unit,

Note. The following work items provide the equivalent
of wiring options E, G, M, R, and T.

(3) Check presence of R wire between 3-bottom
of relay TX and 3-bottom of relay BKI.

(4) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(5) Check presence of R-G wire between top ter-
minal of resistor BL. and 2-bottom of relay BKi1.

(6) Check presence of R-W wire between 1I-

~ bottom of relay BK1 and 3 of relay LT.

(7) Check presence of R-S wire between 2-bot-
tom of relay TX and outside terminal of resistor T.

(8) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capaci-
tor Dr1.
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(9) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capaci-
tor Di.

(10) Check presence of R wire between middle
terminal of resistor BE and 5 of relay LT.

(11) Check presence of strap on terminals of
resistor BZ.

25, Off-line Operation With 133Al Table or
133A2 Set

a. Types A, C, AA, anp AC, ALTERNATE EN-
CIPHER AND DEcIPHER (fig. 21). (1) When used
with a 133A1 table supplied with rectifier or a
133A2 set, use figure 58.

(2) When used with a 133A1 table without a
rectifier, use figures 58 and 59.

(3) Make changes to provide proper biasing cur-
rent to rﬁlays LR and BK, according to table III

(4) Remove straps from resistors BV and BW.

Note. The following work items provide the equivalent
of wiring options E, G, N, R, and T.

(5) Check presence of R wire between 3-bottom
of relay TK and 3-bottom of relay BKI.

(6) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(7) Check presence of R-G wire between top
terminal of resistor BL and 2-bottom of relay BK1.

(8) Check presence of R-W wire between 1-bot-
tom of relay BK1 and 3 of relay LT.

(9) Remove R-S wire from 2-bottom of relay
TX and tape.

(10) Strap 2z-bottom to 3-bottom of relay TX.

(11) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capaci-
tor DiI.

(12) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capaci-
tor Di.

(13) Check presence of R wire between middle
terminal of resistor BE and 5 of relay LT.

(14) Check presence of strap on terminals of
resistor BZ.

b. Types B, D, anp BD, SimurLTaANEOUS ENCI-
PHER AND DECIPHER (fig. 22).

Note. Two 131B2 sets are required for this type of
operation and the same wiring changes should be used on
both as covered below. The steps in the installation proce-
dure refer to both sets.

(1) When used with 133A1 table with a rec-
tifer or a 133A2 set, use figure 60.

36

(2) When used with 133A1 table without a rec-
tifier, use figures 59 and 6o.

(3) Make changes to provide proper biasing cur-
rent to relays LR and BK according to table III.

(4) Remove straps from resistors BV and BW.

Note. The following work items provide the equivalent
of wiring options E, G, M, R, and T.

(5) Check presence of R wire between 3-bottom
of relay TX and 3-bottom of relay BK1.

(6) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(7) Check presence of R-G wire between top ter-
minal of resistor BL and 2-bottom of relay BKI.

(8) Check presence of R-W wire between 1-bot-
tom of relay BK1 and 3 of relay LT.

(9) Check presence of R-S wire between 2-bot-
tom of relay BK and outside terminal of resistor T.

(10) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capaci-

‘tor Di.

(11) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capaci-
tor Di.

(12) Check presence of R wire between middle
terminal of resistor BE and 5 of relay LT.

(13) Check presence of strap on terminals of re-
sistor BZ.

26. Conference Circuit Operation

Conference circuit operation requires the use of
a I4-type teletypewriter for monitoring the mate-
rial sent to the line. The information below covers
single and full duplex neutral transmission using ex-
ternal line battery supply. If other types of instal-
lations are required, the paragraphs in this section
covering them may be used if the line relay of the
I4-type teletypewriter is put in series with the send
line and if biasing current for this relay is applied
from the 131B2 set as covered below. The infor-
mation below also covers only the case where 0.060-
ampere line current is used. If 0.020- or 0.030-
ampere line current is used additional resistors of
8,000 ohms for 0.0z20-ampere and 4,000 ohms for
0.030-ampere operation will have to be added in
series between terminals B1g of the 131B2 set and
terminal 25 of the 14-type teletypewriter.

a. TypE J, SINGLE (HALF-DUPLEX), NEUTRAL
TransMmissioN oN Two-wire LINE (fig. 23). (1)
Always use figure 61.

(2) Always use figure 59.




(3) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to table III.

Note. The following work items provide the equivalent
of wiring options E, G, M, R, and T.

(4) Strap resistors BV and BW of repeater unit
in order to provide the proper values of line current
and wave-shaping resistance for the line conditions
encountered.

(5) Check presence of R wire between 3-bottom
of relay TX and 3-bottom of relay BKi.

(6) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(7) Check presence of R-G wire between top
terminal of resistor BL and 2-bottom of relay BKI.

(8) Check presence of R-W wire between 1-bot-
tom of relay BK1 and 3 of relay LT.

(9) Check presence of R-S wire between 2-bot-
tom of relay TX and outside terminal of resistor T.

(10) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capaci-
tor Dr.

(11) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capaci-
tor Dr1.

(12) Check presence of R wire between middle
terminal of resistor BE and 5 of relay LT.

(13) ‘Check presence of strap on terminals of re-
sistor BZ.

b. Type G, FurLL-DUPLEX NEUTRAL TRANSMIS-
SION (fig. 24). (1) Sending side of circuit. (a)
Always use figure 62.

(b) Always use figure 59.

(¢) Block relay of BKi1 repeater unit operated
by using 508A armature blocking tool provided with
equipment.

(d) Remove relay LR from repeater unit.

Note. The following work items provide the equivalent
of wiring options J, N, R, and T.

(e) Remove strap between the lower terminals
of resistor BT.

(f) Check presence of R-W wire between lower
terminal of resistor BT and outer terminal of re-
sistor L.

(g) Strap terminals 1 and 4 of mounting block of
relay LR.

(h) Remove R-S wire from 2-bottom of relay
TX and tape.

(i) Strap 2-bottom and 3-bottom of relay TX.

(7) Check presence of strap between upper ter-

minal of capacitor D and upper terminal of capaci-
tor Di1.

(k) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capaci-~
tor Di.

(1) Check presence of R wire between middle ter-
minal of resistor BE and 5 of relay LT.

(m) Remove R-S wire from 2 of relay BK and
tape.

(n) Check presence of strap on terminals of re-
sistor BZ.

(2) Receiv‘*ing side of circutt. Only a receiving
teletypewriter is required for this condition.
(a) Always use figure 52.

(b) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to table III.

(¢) Strap resistors BV and BW of repeater unit

~ in order to provide the proper values of line current

and wave-shaping resistance for the line conditions
encountered.

(d) Check presence of R-S wire between 2-bot-
tom of relay TX and outside terminal of resistor T
(wiring option M).

27. Off-line Operation With Reperforator
Teletypewriter TC-16 or TC-17

The TC-16 and TC-17 sets are furnished with their
own power units for controlling motor power and
providing direct current for local operation. The
units should be set up in accordance with standard
procedure with respect to the power supply. The
line connections however, should be made as cov-
ered below. The line unit is not used in this case.

a. Types A, C, AA, anp AC, ALTERNATE ENCI-
PHER AND DecrpHer (fig. 21). (1) Always use
figures 63 and 59.

(2) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to table III.

(3) Remove straps from resistors BV and BW.

Note. The following work items provide the equivalent
of wiring options E, G, N, R, and T.

(4) Check presence of R wire between 3-bottom
of relay TX and 3-bottom of relay BKi.

(5) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(6) Check presence of R-G wire between top ter-
minal of resistor BL and 2-bottom of relay BKz. |

37




(7) Check presence of R-W wire between 1-bot-
tom of relay BK1 and 3 of relay LT.

(8) Remove R-S wire from 2-bottom of relay
TX and tape.

(9) Strap 2-bottom to 3-bottom of relay TX.

(10) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capaci-
tor Di.

(11) Check presence of strap between lower ter-
minal of capacitor D and lower terminal of capaci-
tor Di.

(12) Check presence of R wire between middle
terminal of resistor BE and g of relay LT.

(13) Check presence of strap on terminals of re-
sistor BZ.

b. Types B, D, anp BD, SimuLtaNEOUS ENCI-
PHER AND DEecipHER (fig. 22). Two 131B2 sets
are required for this type of operation and the same
wiring changes should be used on both as covered
below. The steps in the installation procedure refer
to both sets.

(1) Always use figure 64.

(2) Make changes to provide proper biasing cur-
rent for relays LR and BK, according to table III.

(3) Remove straps from resistors BV and BW.

Note. The following work items provide the equivalent
of wiring options E, G, M, R, and T.

(4) Check presence of R wire between 3-bottom
of relay TX and 3-bottom of relay BKI.

(5) Check presence of R-G wire between 4-bot-
tom of relay BK1 and 5 of terminal strip B.

(6) Check presence of R-G wire between top ter-
minal of resistor BL and 2-bottom of relay BKI.

(7) Check presence of R-W wire between 1-bot-
tom of relay BK1 and 3 of relay LT.

(8) Check presence of R-S wire between 2-bot-
tom of relay TX and outside terminal of resistor T.

(9) Check presence of strap between upper ter-
minal of capacitor D and upper terminal of capaci-
tor D1.

(10) Check presence of strap between lower ter-

minal of capacitor D and lower terminal of capaci—.

tor Dr.
(11) Check presence of R wire between the mid-
dle of terminal resistor BE and 5 of relay LT.
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‘(12) Check presence of strap on terminals of
resistor BZ.

Table III. Connections to provide proper biasing current
for 0.060 awmpere line operation

Options—X wiring:
Option X is added and option B is removed.

Procedure:
Strap top terminal of resistor BB to top ter-
minal of resistor BC.
Check that R-S wire connects terminal 2 of
relay BK and outer terminal of resistor L.
Remove R-W wire from bottom terminal of
resistor BT and tape.

Table IV. Connections to provide proper biasinj current
for 0.030 ampere line operation

Options—B, S, and Y wiring:
Options B and S are provided in the set as
manufactured, option Y is added and op-
tion A is removed.

Procedure:

Strap terminals of resistor BC.

Check that lower terminal of resistor BC is
strapped to lower terminal of resistor BB.

Check that R-S wire connects terminal 2 of
relay BK to outer terminal of resistor L.

Check that R-W wire connects lower terminal
of resistor BT to outer terminal of re-
sistor L.

Remove strap between two lower terminals
of resistor BT.

Table V. Comnnections to provide proper biasing current
for 0.020 ampere line operation

Options—A, B, and S wiring:
Options A, B, and S are provided with the
set as manufactured.

Procedure: ,

Check that two lower terminals of resistors
BT are strapped.

Check that R-W wire connects lower terminal
of resistor BT and outer terminal of re-
sistor L.

Check that lower terminal of resistor BC is
strapped to lower terminal of resistor BB.

Check that R-S wire between terminal 2 of
relay BK and outer terminal of resistor 1.
is present.
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Figure 43. Type AO, single neutral trans-
mission on two-wire line, external line battery.
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Figure 44. Type AO, single neutral trans-
mission on separate send and receive lines,
external line battery.
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Figure 45. Type AO, single weutral trans-
mission on Separate Send and receive lines,
send line battery supplied from 131B2 Set.
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Figure 46. Single polar transmission, external line battery.
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Figure 47. Single polar transmission, send line battery
supplied from 131B2 set.
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Figure 48. Sending side, full-duplex neutral transmission,
external line battery.
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Figure 49. Sending side, full-duplex neu-
tral transmission, line battery supplied

from 131B2 set.
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Figure 50. Sending side, full-duplex polar

transmission, external line battery.
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Figure 51. Sending side, full-duplex polar
transmission, line battery supplied
from 131B2 set.
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Figure 52. Receiving side, full-duplex neu-
tral transmission, external line battery.
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Figure 53. Receiving side, full-duplex polar transmission,

external line battery.
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Figure 54. Type AO single neutral or polar transmission
with Repeater TG-30 (Terminal), line bottery from repeater.
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Figure 56. Type AO, single neutral transimission with
Line Umit. BE-77-A.
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Figure 57. Type AO with Telegraph Ter-
minal CF-2—( ) or CF-6, and Carrier Ter-
minal OA-4/FC or OA-5/FC.

I133A1 “BY TERM “AY TERM
TABLE BLOCK BLOCK
l—-— \ ] 4
A NO O ©
I 2 7
A 120 O O
3 e ]
| A 3 Ommeeem ! 0 o
A a0 ! 0O | —
| bl 3
Al4
l © | 12 7
A 10 O [e;
i5 8
l el o
16
| | S L
“C# TERM
| I BLOCK
1 13182
| P30+
| pao
e —
DO NOT PROVIDE WHEN A RECTIFIER
IS USED IN I133A] OR 133A2 TABLE.
131 MODIFIED PER FIG. 6l TL 539665

Figure 58. Types A, C, AA, and AC, off-line operation,
alternate encipher and decipher with 133A1 table
or 13342 set.
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Figure 62. Type G, conference circuit operation, full-duplex
neutral transmission, sending side.
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Figure 64. Types B, D, and BD, off-line operation, stmultaneous encipher and decipher with
TC-16 or TC-17 set.

Section V. OPERATING CHECKS AND ADJUSTMENTS

28. Equipment Checks

The 255-A type relay may be checked for electrical
bias and operating sensitivity with Test Set I-193-A.
(See TM 11-2513.) If this test set is not avail-
able, use the checks and inspections covered in
section VIII.

29. System Line-up

Prior to placing the 131B2 station arrangement into
regular operation it should be tested to meet the
requirements specified in the tests listed in the fol-
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lowing. Where the universal connector and two
“crypto units” or one “crypto unit” and one “SpTD
unit” are used, the items involving these units
should be performed for each one.

30. Types AO, J, and Single (Half-duplex)
Stations ,
a. These tests are applicable to installations made

in accordance with paragraphs 20, 22, 23, 24, and .

26b.
b. Prepare the station for testing as follows:




(1) Block relay BK1 operated, using the 508A
armature blocking tool provided with the set.-

(2) Throw the CIPHER-LOCAL TEST-TEXT
lever to its LOCAL TEST position.

(3) Turn the STA TEST knob to the REG posi-
tion.

c. Measure the orientation range of the teletype-
writer on signals sent from its keyboard or in the
case of a 19-type set from its keyboard and trans-
mitter-distributor. The following should be trans-
mitted if practicable: THE (sp) QUICK (sp)
BROWN (sp) FOX (sp) JUMPED (sp) OVER
(sp) A LAZY (sp) DOG (figs) * (ltrs) S (sp)
BACK (sp) (figs) 1234567890 (ltrs) (CR)
(LF). If the use of this test sentence is not prac-
cable, use any other sentence composed of miscel-
laneous characters or alternate R’s and Y's.

d. The minimum orientation range requirements
are “test—68” and “readjust—72.” The former
value should be used for checking and the latter
whenever a readjustment has been made. Note the
limit of the ranges obtained.

e. The limits of the orientation ranges on the
19-type set obtained from keyboard and transmis-

™ ter-distributor should be within + 5 points of each
J other.

f. If the teletypewriter set fails to meet these
requirements, follow the usual procedures for mak-
ing it meet them.

g. Throw the CIPHER-LOCAL TEST-TEXT
lever to its TEXT position. In this condition, the
“crypto” or “SpTD unit” is not in the circuit.

h. Turn the STATION TEST knob to its TEST
position.

i. Measure the orientation range of the teletype-
writer on signals from its keyboard or in the case
of a 19-type set from its transmitter-distributor.
Use the signals as outlined in ¢ above.

7. This range should be substantially the same as

that obtained in ¢ above with the limits of the range
within 10 points of those obtained in ¢ above.

k. If the station fails to meet these requirements,
consider the following points:

(1) Check relays TR and TS for adjustment.

(2) Check the optional wiring in the repeater
unit of the set for proper connections.

I. Set the range finder of the teletypewriter at
the midpoint of the range obtained in ¢ above.

m. Throw the CIPHER-LOCAL TEST-TEXT

- lever to its CIPHER position.

n. Remove one or more of the test elements from
the “crypto unit” or remove the tape from the
“SpTD unit” and depress the “tape-out” pin by
placing a piece of paper over it and closing the gate.
This paper must not extend over the sensing pins.

0. When a “crypto unit” is used, orient it as fol-
lows:

(1) Measure its receiving orientation range on
signals sent from the keyboard of the teletypewriter
or the transmitter-distributor when a 19-type set is
used. The signals being used should be those cov-
ered in ¢ above. This range is measured by the
range scale and lever provided on the “crypto unit”
and by observing the copy on the teletypewriter.
The scale of the “crypto unit” is read at the right
edge of the pointer provided on the unit, and in
order to orient the unit, two screws to the rear of
the distributor face have to be loosened.

(2) As zero bias signals are being used to meas-
ure this range, a mechanical lower limit of the
range will be encountered in the large majority of
cases. When this occurs, there should be a range
of at least 50 points above this limit, and the range
finder should be set 40 points below the upper
limit. If a mechanical limit is not encountered, a
total range of about 70 points or more should result.
If this condition is encountered, set the range finder

‘at the midpoint of the range. Tighten the screws

that were loosened to move the range finder.

(3) If the orientation range requirements are
not met, the following points should be considered:

(a) Check the clutch torque of the “crypto unit.”

(b) Check the adjustment of the start magnet
and latch.

(c) Check the condition and adjustment of the
“crypto unit” distributor brushes and face.

(d) Check relays R, Ri1, and S in the mixing
relay unit for adjustment.

(e) 1f a governed motor is used, check its speed.

p. When an “SpTD unit” is used, orient the face
of the unit so that the brushes are fully on, but at
the very edge of the trailing end of the rest seg-
ment ahead of the start segment, when the unit is in
the stop position. In order to orient this face, three
screws appearing on the face will have to be loos-
ened. Tighten these screws after the orientation
setting has been made.

g. With the station still in the “cipher” condition,
and with one or more of the test elements removed
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from the “crypto unit” or with the tape removed
from the “SpTD unit” and with its “tape-out” pin
depressed, test transmission from the “crypto” or
“SpTD unit” by sending signals from the keyboard
or transmitter-distributor in the case of a 19-type
set and measure the orientation range of the tele-
typewriter. The signals used should be those cov-
ered in ¢ above. The range should be substantially
that found in ¢ above with the limits of the range
within 10 points of those obtained in 7 above.

#. If the station fails to meet these requirements,
check the crypto unit or SpTD adjustments men-
tioned in (3) above. ;

s. Set the range finder of the teletypewriter at
the midpoint of the range found in 7 above.

t. With satisfactory results in the above tests, the
station can be assumed to be in good operating con-
dition except for relay LB, relay LS, relay LR,
relay LT, the break feature, and the paths through
the “crypto” or “SpTD unit.”

u. Relays LB, LR, LS, and LT should be care-
fully checked for correct adjustment.

v. To test the break feature of the station, open
the loop to the station and with the station in the
“cipher” condition, remove the block from relay
BKi1. The CIPHER lamp should go out, the
TEXT and BREAK lamps should light, and it
should be impossible to send signals from the key-
board or transmitter-distributor of the station.

w. When a station tested in the above manner is
used in actual service, especially over relatively
poor facilities, it may be necessary to change the
orientation setting of the “crypto unit” and the
teletypewriter set to obtain optimum operation with

a distant station.

31. Types A, C, AA, and AC, Off-line Alter-
~ nate Encipher and Decipher

a. These tests are applicable to installations made
in accordance with paragraphs 25a¢ and 27a.

b. Prepare the station for testing as follows:

(1) Throw the CIPHER-LOCAL TEST-TEXT
lever to its LOCAL TEST position.

(2) Turn the STA TEST knob to the REG posi-
tion.

c. Measure the orientation range of the teletype-
writer on signals sent from its keyboard, or in the
case of a 19-type set from its keyboard and trans-
mitter-distributor. The following should be trans-
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mitted if practicable: THE (sp) QUICK (sp)
BROWN (sp) FOX (sp) JUMPED (sp) OVER
(sp) A (sp) LAZY (sp) DOG (figs) ’ (ltrs) S
(sp) BACK (sp) (figs) 1234567800 (ltrs) (CR)
(LF). If the use of the test sentence is not prac-
ticable, use any other sentence composed of miscel-
laneous characters or alternate R’s and Y'’s.

d. The minimum orientation range requirements
are “test---68” and ‘“‘readjust—72.” The former
value should be used for checking and the latter
whenever a readjustment has been made. Note the
limits of the ranges obtained.

e. The limits of the orientation ranges on the 19-
type set obtained from keyboard and transmitter-
distributor should be within = 5 points of each
other.

f. Set the range finder at the middle of the range.

g. 1 the teletypewriter set fails to meet the re-
quirements, follow the usual procedures for mak-
ing it meet them.

h. Throw the CIPHER-LOCAL TEST-TEXT
lever to its TEXT position. In this condition, the
“crypto” or “SpTD unit” is not in the circuit.

i. Measure the orientation range of the typing
reperforator of the 133 table, TC-16 or TC-17
sets on signals from the keyboard of the teletype-
writer or in the case of a 19-type set from the trans-
mitter-distributor. Use the signals as outlined in
¢ above.

7. This range should be “test—68” and “readjust
—72."

k. If the station fails to meet these requirements,
the following points should be considered:

(1) Check relays TR and TS for adjustment.

(2) Check the optional wiring in the repeater
unit of the set for proper connections.

I. Measure the orientation range of the teletype-
writer or 19-type set on signals sent from the trans-
mitter-distributor of the 133 table, TC-16 or TC-17
sets. This range should be substantially the same
as that obtained in ¢ above.

m. Set the range finder of the teletypewriter at
the midpoint of the range obtained i ¢ above.

n. Throw the CIPHER-LOCATL TEST-TEXT
lever to its CIPHER position.

0. Remove one or more of the test elements from
the “crypto unit” or remove the tape from the
“SpTD unit” and depress the ‘“tape-out” pin by
placing a piece of paper over it and closing the gate.
This paper must not extend over the sensing pins.




. When a “crypto unit” is used, orient it as fol-
lows: '

(1) Measure its receiving orientation range on
signals sent from the transmitter of the 133 table,
TC-16, or TC-17 sets. The signals used should
be those covered in ¢ above. This range is meas-
ured by the range scale and lever provided on the
“crypto unit” and by observing the copy on tele-
typewriter. The scale of the “crypto unit” is read
at the right-hand edge of the pointer provided on the
unit and in order to orient the unit, two screws to
the rear of the distributor face must be loosened.

(2) As zero biased signals are being used to
measure this range, the mechanical lower limit of
the range will be encountered in a large majority
of cases. When this occurs, there should be a range
of at least 50 points above this limit, and the range
finder should be set 40 points betow the upper limit.

If a mechanical limit is not encountered, a total .

range of about 70 points or more should result. If
this condition is encountered, set the range finder
at the midpoint of the range. Tighten the screws
that were loosened to move the range finder.

(3) If the orientation range requirements are not
met, consider the following points:

(@) Check the clutch torque of the “crypto unit.”

(b) Check the adjustment of the start magnet
and latch.

(c) Check the condition and adjustment of the
“crypto unit” distributor brushes and face.

(d) Check relays R, Ri1, and S in the mixing
relay unit for adjustment.

(e) If a governed motor is used, check its speed.

g. When an “SpTD unit” is used, orient the face
of the unit so that the brushes are fully on but at
the very edge of the trailing end of the rest seg-
ment ahead of the start segment when the unit is in
the stop position. In order to orient this face, the
three screws appearing on the face must be loosened.
Tighten these screws after the orientation setting
has been made.

r. With the station still in the “cipher” condition,
and with one or more of the test elements removed
or with no tape in the “SpTD unit” and with its
“tape-out” pin depressed, test transmission from the
“crypto” or “SpTD unit” by sending signals from
the keyboard or transmitter-distributor in the case
of a 19-type set and measure the orientation range
of the typing reperforator of the 133 table, TC-16
or TC-17 sets. The signals used should be those

covered in ¢ above and the range should be sub-
stantially that found in ¢ above.

s. If the station fails to meet these requirements,
check the “crypto unit” adjustments mentioned in
p (3) above or similar adjustments on the “SpTD
unit.”

t. Set the range finder of the typing reperforator
at the midpoint of the range found in ¢ above.

w. With satisfactory results in the above tests,
the station can be assumed to be in good operating
condition except for the paths through the “crypto
unit” or “SpTD unit.”

32. Type G and Full Duplex Operation
These tests apply to installations made in accordance
with paragraphs 21 and 26b.

a. For neutral (open and close) operation, sta-
tions installed in accordance with paragraphs 21a,
¢, and 26¢ should be prepared for testing as follows:

(1) Remove the sending and receiving loops from
the sending and receiving sets.

(2) Connect terminal B4 of the sending set to
terminal B2 of the receiving set.

(3) Connect terminal B13 of the sending set to
terminal B1 of the receiving set.

(4) Strap terminal B3 to terminal Big4 of the
sending set.

(5) Remove the straps, if any, on resistors BV
and BW of the receiving set so that the total value
of these resistors is in series with the receiving
relay.

b. For polar operation, stations installed in ac-
cordance with paragraphs 215 and d should be pre-
pared for testing as follows:

(1) Remove the sending and receiving loops from
the sending and receiving sets.

(2) Strap B3 to B13 of the sending set.

(3) Strap Bi4 to B16 of the sending set.

(4) Connect B4 of the sending set to B1 of the
receiving set.

(5) Connect B1j of the sending set to B2 of the
receiving set.

c. After the stations have been prepared as cov-
ered in @ and b above, they should be tested as fol-
lows:

d. Throw CIPHER-LOCAL TEST-TEXT lever
to its LOCAL TEST position.

e. Measure the orientation range of the sending
teletypewriter on signals sent from its keyboard or
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in the case of the 19-type set from its keyboard and
transmitter-distributor. The following should be
transmitted if practicable: THE (sp) QUICK (sp)
BROWN (sp) FOX (sp) JUMPED (sp) OVER
(sp)' A (sp) LAZY (sp) DOG (figs) * (ltrs) S
(sp) BACK (sp) (figs) 1234567890 (ltrs) (CR)
(LF). If this test sentence is not practicable, use
any other sentence composed of miscellaneous
characters or alternate R’s and Y’s.

f. The minimum orientation range requirements
are “‘test-—-68” and “readjust—72.” The former
value should be used for checking and the latter
whenever a readjustment has been made. Set the
range finder at the middle of this range.

g. The limits of the orientation ranges on a 19-
type set obtained from keyboard and transmitter-
distributor should be within = 5 points of each
other.

h. If the teletypewriter set fails to meet these re-
quirements, follow the usual procedure for making
it meet them.

i. Throw the CIPHER-LOCAL TEST-TEXT
levers on both the sending and receiving sets to
their TEXT positions.

j. Send the test sentence or equivalent covered
in e above from the keyboard or transmitter-dis-
tributor of the sending station and measure the
orientation range of the receiving set teletypewriter.

k. The minimum orientation range requirements
are ‘“‘test—68” and ‘“readjust—y2.” The former
value should be used for checking and the latter
whenever a readjustment has been made. Set the
range finder at the middle of this range.

I. If the station fails to meet this requirement,
check the following points:

(1) Adjustments of selector mechanism of re-
ceiving set.

(2) Relays LR and TS of the receiving set.

(3) Relays LS and TR of the sending set.

(4 The optional wiring of the repeater units of
both sets.

(5) If no copy is received, check relay I.B of the
receiving set and relay LT of the sending set.

m. Throw the CIPHER-LOCAL TEST-TEXT
lever of the sending set to the CIPHER position.

7. Remove one or more of the test elements from
the “crypto unit” or remove the tape from the
“SpTD unit” of the sending set. Depress the “tape-
out” pin of the “SpTD unit” by placing a piece of
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paper over it and closing the gate. This paper must
not extend over the sensing pins.

0. Set the sending set “crypto unit” range finder
so that the brushes line up with a line through the
center of the brush arm shaft and top mounting
screw of the distributor face when the unit is in
the stop position. In order to make this setting,
two screws to the rear of the distributor face must
be loosened. Tighten these screws after the setting
has been made. Set the “SpTD” range finder so
that the brushes are fully on but at the very edge
of the trailing end of the rest segment ahead of the
start segmient when the unit is in the stop position.
In order to make this setting the three screws ap-
pearing on the face of the unit must be loosened.
Tighten these screws after making the setting.

p. With the receiving set in the text condition,
measure the orientation range of its teletypewriter
on signals transmitted from the sending set. Use
the test signals covered in a(5) above.

g. Theorientationrange should be almost the same
as that measured in j above. Set the range finder
at the middle of this range.

7. If the station fails to meet these requirements,
the following points should be considered :

(1) Check the clutch torque of the “crypto” or
“SpTD unit” on the sending set.

(2) Check the adjustment of the start magnet
and latch of the “crypto” or “SpTD unit” on the
sending set.

(3) Check the position and adjustment of the
sending set “crypto” or “SpTD unit” distributor
brushes and face.

(4) If a governed motor is used, check its speed.

(5) Check relays R, R1, and S of the mixing
relay unit of the sending set for adjustment.

s. Throw the CIPHER-LOCAL TEST-TEXT
lever of the receiving set to its CIPHER position.

¢t. Remove one or more of the test elements from
the receiving set “crypto unit” or the tape from the
“SpTD unit” and depress the ‘“tape-out” pin by
placing a piece of paper over it and closing the gate.
This paper must not extend over the sensing pins.

#. When a “crypto unit” is used, proceed as fol-
lows:

(1) Test its receiving orientation range on sig-
nals sent from the transmitter of the sending set.
The signals used should be those covered in a(s)
above. This range is measured by the range scale




¥ and lever provided on the ‘“crypto unit” and by

observing the copy on the teletypewriter. The scale
of the “crypto unit” is read at the right-hand edge
of the pointer provided on the unit and in order to
orient the unit, two screws to the rear of the dis-
tributor face have to be loosened.

(2) As zero biased signals are being used to
measure this range, the mechanical lower limit of
the range will be encountered in a large majority of
cases. When this occurs, there should be a range of
at least 5o points above this limit, and the range
finder should be set 40 points below the upper limit.
If a mechanical limit is not encountered, a total
range of about 70 points or more should result. If
this condition is encountered, set the range finder
at the midpoint of the range. Tighten the screws
that were loosened to move the range finder.

(3) If the orientation range requirements are
not met, consider the following points:
(@) Check the clutch torque of the “crypto unit.”

(b) Check the adjustment of the start magnet and
latch. '

(c) Check the condition and adjustment of the
“crypto unit” distributor brushes and face.

(d) Check relays R, R1, and S in the mixing re-

#. lay unit of the receiving set for adjustment.

(e) If a governed motor is used, check its speed.

2. When an “SpTD unit” is used proceed as fol-
lows :

(1) Orient the face so that the brushes are fully
on, but at the very edge of the trailing end of the
rest segment ahead of the start segment, when the
unit is in the stop position. In order to orient the
face, the three screws appearing on the face must
be loosened. Tighten these screws after the set-
ting has been made.

(2) With both the sending and receiving sets in
the CIPHER position measure the orientation range
of the teletypewriter of the receiving set on signals
sent from the keyboard or transmitter-distributor
of the sending set. The signals used should be those
covered in e above.

(3) The orientation range should be substantially

~ that found in j above. Set the range finder at the

middle of this range.
(4) If the set fails to meet this requirement the
following points should be considered :

(a) Check the clutch torque of the “SpTD unit”
on the receiving and sending sets.

(b) Check the adjustment of the start magnet
and latch of the “SpTD unit” on the receiving and
sending sets.

(¢) Check the position and adjustment of the
sending set “SpTD unit” distributor brushes and
face on the receiving and sending sets.

(d) If a governed motor is used, check its speed.

(e) Check relays R, R1, and S of the mixing re-
lay unit on the receiving and sending sets.

w. With the receiving set in the “cipher” position,
throw the BREAK-BREAK RELEASE lever of
the sending set to its BREAK position, and hold it
there for about 2 seconds. The receiving set
CIPHER LAMP should go out. The TEXT lamp
and the BREAK lamp should light.

x. With satisfactory results on the above tests,
the sending and receiving sides of the station can
be assumed to be in good operating condition if the
paths through the “crypto” or “SpTD unit” have
been checked. ;

Y. Reconnect the send and receive sets to the
lines or loops.

z. When a station tested in the above manner is
used in actual service, especially over relatively
poor facilities, it may be necessary to change the
orientation setting of the “crypto unit” and the tele-
typewriter sets to obtain optimum operation with a
distant station.

33. Types B, D, and BD, Off-line Simultaneous
Encipher and Decipher

a. GENERAL. These tests apply to installations
made in accordance with paragraphs 256 and 27b.

b. ExcrpHERING SET. (1) Throw the CIPHER-
LOCAL TEST-TEXT lever of the enciphering set
to its LOCAL TEST position.

(2) Measure the orientation of the enciphéring
set teletypewriter on signals from its keyboard and
in the case of the 19-type set from its keyboard and
transmitter-distributor. The following should be
transmitted if practicable: THE (sp) QUICK
(sp) BROWN (sp) FOX (sp) JUMPED (sp)
OVER (sp) A (sp) LAZY (sp) DOG (figs) ’
(ltrs) S (sp) BACK (sp) (figs) 1234567890 (ltrs)
(CR) (LF). If the use of this test sentence is not
practicable, use any other sentence composed of mis-
cellaneous characters or alternate R’s and Y’s.

(3) The minimum orientation range requirements
are “test—68” and “readjust—72.” The former
value should be used for checking and the latter

49



whenever a readjustment has been made. Set the
range finder at the middle of this range.

(4) The limits of the orientation ranges on the
19-type set, obtained from keyboard and transmitter-
distributor, should be within = 5 points of each
other.

(5) If the teletypewriter set fails to meet these
requirements, follow the usual procedure for making
it meet them.

(6) Throw the CIPHER-LOCAL TEST-TEXT
levers of both the sending and receiving sets to their
TEXT positions.

(7) Send the test sentence or equivalent covered
in b(2) above from the keyboard or transmitter-
distributor of the enciphering leg and measure the
orientation range of the typing reperforator of the
133 table, TC-16, or TC-17 sets.

(8) The minimum orientation range require-
ments are “test—68” and “readjust—72.” The for-
mer value should be used for checking and the lat-
ter whenever a readjustment has been made. Set
the range finder at the middle of this range.

(9) If the station fails to meet this requirement,
check the following points:

(@) Adjustment of selector mechanism of the re-
ceiving typing reperforator.

(b) Relays LS and TR of the enciphering 131B2
set.

(¢) The optional wiring of the repeater unit of
the enciphering set.

(d) If no copy is received, check relay LT of the
enciphering set.

(10) Throw CIPHER-LOCAL TEST-TEXT
lever of the enciphering set to the CIPHER posi-
tion.

(11) Remove one or more of the test elements
from the “crypto unit” or remove the tape from the
“SpTD unit” of the enciphering set. Depress the
“tape-out” pin of the “SpTD unit” by placing a
piece of paper over it and closing the gate. This
paper must not extend over the sensing pins.

(12) Set the enciphering set “crypto unit” range
finder so that the brushes align with a line through
the center of the brush arm shaft and top mounting
screw of the distributor face when the unit is in the
stop position. In order to make this setting, loosen
the two screws to the rear of the distributor face.
Tighten them after the setting has been made. Set
the “SpTD range” finder so that the brushes are
fully on, but at the very edge of the trailing end of
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the rest segment ahead of the start segment, when
the unit is in the stop position. In order to make
this setting, loosen the three screws appearing on
the face of the unit. Tighten them after making
the setting.

(13) Measure the orientation range of the typing
reperforator of the 133 table, TC-16 or TC-17 sets
on signals transmitted from the enciphering set.
Use the test signals covered in (2) above.

(14) The orientation range of the typing reper-
forator should be almost the same as that meas-
ured in (7) above. Set the range finder at the
middle of this range.

(15) If the station fails to meet these require-
ments, consider the following points:

(¢) Check the clutch torque of the “crypto” or
“SpTD unit” on the enciphering set.

(b) Check the adjustment of the start magnet
and latch of the “crypto” or “SpTD unit” on the
enciphering set.

(¢) Check the condition and adjustment of the
enciphering set “crypto” or “SpTD unit” distributor
brushes and face. :

(d) If a governed motor is used, check its speed.

(e) Check relays R, R1, and S of the mixing re-
lay unit for adjustment.

c. DEcipHERING SET. (1) Throw the CIPHER-
LOCAL TEST-TEXT lever to its TEXT position.

(2) Measure the orientation range of the deci-
phering set teletypewriter on signals from the trans-
mitter-distributor of the 133 table, TC-16, or TC-
17 sets. The signals should be those used in &(2)
above.

(3) The minimum orientation range requirements
are ‘“‘test--68” and “readjust—y2.” The former
value should be used for checking and the latter
whenever a readjustment has been made. Set the
range finder at the middle of this range.

(4) If the teletypewriter set fails to meet these
requirements, consider the following items:

(a) Follow the usual procedure for checking the
teletypewriter. ,

(b) Check relays LR and TS of the repeater unit
of the deciphering set.

(¢) Check the optional wiring of the repeater
unit of the deciphering set.

(d) If no copy is received check relay LB of the
deciphering set.

(5) Throw the CIPHER-LOCAL TEST-TEXT
lever to its CIPHER position.




(6) Remove one or more of the test elements
from the “crypto unit” or remove the tape from
the “SpTD unit” and depress the “tape-out” pin by
placing a piece of paper over it and closing the gate.
This paper must not extend over the sensing pins.

(7) When a “crypto unit” is used:

(a) Measure its orientation range on signals sent
from the transmitter of the 133 table, TC-16, or
TC-17 sets. The signals used should be those cov-
ered in b(2) above. This range is measured by the
range scale and lever provided on the “crypto unit”
and by observing the copy on the teletypewriter.
The scale of the “crypto unit” is read at the right-
hand edge of the pointer provided on the unit. To
orient the unit, loosen the two screws to the rear
of the distributor face.

(b) As zero biased signals are being used to
measure this range, the mechanical lower limit of
the range will be encountered in a large majority of
cases. When this occurs, there should be a range
of at least 50 points above this limit, and the range
finder should be set 40 points below the upper limit.
If a mechanical limit is not encountered, a total
range of about 70 points or more should result. If
this condition is encountered, set the range finder at
the midpoint of the range. Tighten the screws that
were loosened to move the range finder.

(c) If the orientation range requirements are not
met, consider the following points:

" 1. Check the clutch torque of the “crypto
unit.” ‘
2. Check the adjustment of the start magnet
and latch.
3. Check the condition and adjustment of
the “crypto unit” distributor brushes and
face.

Section VI. SUMMARY OF PROCEDURE
34. Assembly of Equipment

Assemble the units of equipment on the 131B2 table
in the following manner:

a. When an a-c source of power is to be used,
assemble the varistor power unit under the table
and interconnect the varistor and main power unit
to the table and equipment. (See par. 14a and c.)

b. When d-c power is supplied, connect the power
cord between the power box and repeater unit. (See

par. 14a.)
c. Place the 255—A type relays in their connecting

4. Check relays R, Ri1, and S in the mixing
relay unit for adjustment.

5. If a governed motor is used, check its
speed.

(8) When an “SpTD unit” is used: Orient the
face so that the brushes are fully on, but at the
very edge of the trailing end of the rest segment
ahead of the start segment, when the unit is in the
stop position. To orient the face, loosen the three
screws appearing on the face. Tighten them after
the setting has been made.

(9) With the set still in the CIPHER condition,
measure the orientation range of the teletypewriter
on signals sent from the transmitter-distributor of ‘
the 133 table, TC-16, or TC-17 sets. The signals
used should be those covered in &(2) above.

(10) The orientation range should be substan-
tially the same as that found in (2) above. Set
the range finder at the middle of this range.

(11) If the set fails to meet this requirement,
consider the following points:

(a) Check the clutch torque of the “SpTD unit”
if used. :

(b) Check the adjustment of the start magnet
and latch of the “SpTD unit” if used.

(¢) Check the position and adjustment of the
“SpTD unit” distributor brushes and face, if used.

(d) If a governed motor is used, check its speed.-

(e) Check relays R, R1, and S of the mixing
relay unit for adjustment.

(12) With satisfactory results on the above tests,
the enciphering and deciphering sets of the station
can be assumed to be in good operating condition
if the paths through the “crypto” or “SpTD unit”
have been checked.

FOR PLACING EQUIPMENT AND SERVICE

blocks inside the table. (See par. 14b.)

d. Install the correct size fustat, fusetron, or fuse
in the teletypewriter base for the particular type of
motor used. (See par. 14d.)

e. Assembly the “crypto” or “SpTD unit” on the
table and make the necessary cord connections to
the table equipment. (See par. 14¢ and f.)

35. Installation

Equipment connections and mechanical arrange-

ments (pars. 18 through 27) are as follows:
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a. Make the necessary changes in the mechanical
arrangements and wiring of the teletypewriter.

b. Arrange the internal wiring of the 131B2 set
for the particular type of operation desired.

¢. Make the cord connections between the various
units and the 131B2 set. Also connect the teletype-
writer to the source of power. (See pars. 19 through
27.)

d. Complete the line connections to the 131B2
sets. (See pars. 19 through 27.)

36. Equipment Checks
Check the 255— type relays with the polar relay test
set I-193-A. (See TM 11-2513.)

Section VII.
38. Records

a. It is advisable at each station to maintain a
record showing when each periodic test or line-up is
made. This record should also show the settings of
the orientation levers of the “crypto unit,” teletype-
writers and typing reperforators, the rectifier con-
nections, the troubles found, and when and how they
were cleared. Such records will indicate which
equipment and circuits should be given the most

37. System Line-up (pars. 29 through 33)

a. Make local tests of the equipment in accord-
ance with the prescribed procedures.

b. In case of failure to meet the requirement,
make adjustments in the usual manner until the
requirements are met.

¢. Place the equipment in actual service and if
necessary, because of abnormal circuit conditions
such as excessive leakage, readjust the orientation
of the “crypto unit” and the teletypewriter to obtain
optimum operating margins in communicating with
the distant station.

ROUTINE CHECKS OF PERFORMANCE

attention and are also useful in locating conditions
causing circuit failures.

b. Forms for recording such data may be impro-
vised and should be made to cover transmission in
both directions, results of over-all system lineup
tests and operating adjustments. These forms may
be designed to cover the results of a single day or
several days if experience indicates that the number
of adjustments permits such usage. Typical records
of this type are shown in figures 65 and 66.

Reported Cleared
Date Time by Report |Disposition Date Time by
21 0ct 1530 WMB Will not | Relay BK 21 Oct 1600 MHL
transmit out of ADJ
23 Oct 0923 EFW Received Relay RV 23 Oct 0945 MHL
bad copy out of ADJ
TL54873S

Figure 65. Trouble report.
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Adjustable unit Connections or Settings
22 Oct, 25 Oct.

Orientations:

“erypto unit® 45 47

"SPTD unit" - -

19 set TT 56 A

T. R. 133 table 61 60
Power Unit:

Freq. 60 60

Line voltage 115 115

Rect. taps OM-14, OM-3

TL54874S

Figure 66. Records of power rectifier connections and orientation settings.

39. Purpose and Use of Equipment Perform-
ance Check List

a. GENErRAL. The equipment performance and
check list (par. 40) will help the operator to deter-
mine whether the 131B2 set arrangements are func-
tioning properly. The check list gives the item to
be checked, the conditions under which the item is
checked, the normal indications and tolerances of
correct operation, and the correction measures that
the operator can take. -Items 1 to 17 correspond to
the initial line-up and are checked when the system
is about to go into operation after having been shut
down. Items 18 to 20 have to do with starting the
motors and turning the power on. Items 21 to 26
are the daily checks that are made during operation
and item 28 is the method of stopping the station. .

b. ActioN or ConpitioN. For some items the
information given in the action or condition column
consists of the settings of various switches and con-
trols under which the item is to be checked. For
other items it represents an action that must be

taken in order to check the normal indication given
in the normal indication column.

c. NormaL InbpicatioNs. The normal indica-
tions listed include the visible and audible signs that
the operator will find wlien he checks the items. If
the indications are not normal, the operator should
apply the recommended corrective measures.

d. CorrecTivE MEASURES. The corrective meas-
ures listed are routine operational checks that can
be made without turning the equipment in for
repairs. A reference to part five indicates that the
correction of the trouble cannot be effected during
operation, and that trouble shooting by an experi-
enced repairman is necessary. If the set is com-
pletely inoperative or if the recommended corrective
measures do not yield results, trouble shooting is
necessary. However, if the tactical situation re-
quires that communication be maintained and if the
set is not completely inoperative, the operator must
maintain the set in operation as long as it is possible
to do so. .
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40. Equipment Performance

Check List. for 131B2 Teletypewriter Station Arrangements

Item
No.

Item

Action or
condition

. Normal
indication

Corrective
measures

PREPARATORY

10

Power unit.

(Power wunit is used
only when source of a-c
power is utilized. When
d-c power is furnished,
omit item 1 and make
connection shown for
item 2.)

Power cord.
(See note above.)

“Crypto” or “SpTD unit.”

M3AT cords.
(One MS3AT-P cord
and one M3AT-S used
only when 19-type set is
used.)

MIC and M9D cords.

Cord of mixing relay unit.

Tt cords.
(These are used only on
19-type sets.)

Power to set.

Fusing.

Line.

Main unit cord connected
to varistor unit.

A-c cord connected to re-
ceptacle in power box.
Output cord connected to
3-conductor base on re-
peater unit. Check the 10
and 1.6 amp. fusetrons

located in main unit.

Connected between the 4-
terminal receptacle of
the power box and the
3-conductor base on the
repeater unit.

Three cords of ‘“crypto”
or “SpTD unit” con-
nected to mixing relay
unit and 3-conductor re-
ceptacle in power box.
If “crypto unit” has uni-
versal motor throw
switch on resistor unit
to dc (if 4-c power is
being used) and to 50-
and 60-cycle if a-c
power, regardless of fre-
quency.

M3AT-P cord plug con-
nected to socket of
MS3AT-S cord.

M9C cord plug connected
to socket of M9D

cord.

Connected to receptacle in
repeater unit.

Connected to receptacles
in teletypewriter tables.

Connected to primary
power.

Check that power is
present.

Check fuses and fustats in
the 131B2 table and tele-
typewriter set.

Check line connections to
131B2 set.




position.

motor of “crypto unit”
or “SpTD unit” starts.

Item Action or Normal Corrective
No. Item condition indication measures
11 | STA TEST key. Key in REG position.
12 | CIPHER-LOCALTEST- | Key in TEXT position.
TEXT key.
13 | Start switch on transmit- { Switch in STOP position.
ter-distributor of 19-
type set when used.
14 | KEYBOARD-KBD &| Key in TAPE position.
TAPE-TAPE key of
19-type set.
o - . . .
Cé 15 | Teletypewriter paper. Tele‘typewnter provided Insert new roll of paper.
: with paper.
R~
S| 16 | Teletypewriter ribbon. Teletypewriter ribbon in | Copy shall be clearly | Install new ribbon.
= good condition. legible.
Iy
17 | Perforator tape (19-type | Teletypewriter set pro- Insert new roll of tape.
set only). vided with perforator
- tape.
18 | Teletypewriter p o w e r| Switch in ON position. The TEXT lamp should | See part five.
switch. light and the BREAK
lamp should light for
those setups where the
“break” feature has not
been eliminated.
19 | Rectifier power switch on | Throw switch and punch| Set punches tape.
19-type set. keyboard.
20 | Transmitter distributor | Throw switch to start mo- | 131B2 set arrangements
motor switch on 19-type tor of transmitter-dis- ready for normal oper-
; set. tributor. ation.
g 21 | BREAK-BRE AK RE- | Operate momentarily to | Red BREAK lamp goes | Check line connections to
LEASE key. BREAK RELEASE out. station.
(Perform only on those position.
setups where “break”
feature has not been
eliminated.)
22 | Send Text. Punch teletypewriter key- | Copy appears on teletype- | See part five.
= board and in case of 19- writer and message is
8] . ..
Z type set put tape 1n sent to line in text.
; transmitter - distributor
g and operate start switch
o) to start.
I
5 .
“ 23 | Receive text. Have distant station send. | Text appears on teletype-
Z writer.
%)
z
5 24 | Place station in Cipher | CIPHER-LOCAL TEST- | CIPHER lamp lights, | Check cord connections be-
g condition, TEXT key in CIPHER TEXT lamp goes out, tween “crypto” or

“SpTD. units” and 131B2
set.
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Item
No.

Item

Action or
condition

Normal
indication

Corrective
measures

EQUIPMENT PERFORMANCE

25

26

27

Send cipher.

Receive cipher.

Send and receive a break.

Punch keyboard and in
case of 19-type set put
tape in transmitter-dis-
tributor and operate
start switch to Start
position.

Have distant station send.

While operating keyboard
or sending from trans-
mitter-distributor, oper-
ate BREAK-BREAK
RELEASE key to
BREAK position and
hold it operated for
about 2 seconds.

Copy appears on teletype-
writer, “crypto unit” or
“SpTD unit” operates
and cipher copy goes on
line.

Text appears on teletype-
writer.

CIPHER lamp goes out,
TEXT lamp lights,
BREAK lamp lights,
or transmitter - distribu-
tor stops and “crypto
unit” or “SpTD unit”
motor stops.

See part five.

See part five.

See part five.

STOP

28

To Stop operation of
131B2 set arrangements.

Power switch of teletype-
writer in OFF position
and in case of 19-type
set transmitter-distribu-
tor and rectifier switches
in OFF position.

All lamps except heater
lamps go out. All mo-
tors stop.
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PART THREE
MAINTENANCE INSTRUCTIONS

Section VIII.

4i. Meaning of Preventive Maintenance

Preventive maintenance is a systematic series of
operations performed periodically on equipment in
order to maintain top efficiency in performance, to
minimize unwanted interruptions in service and to
eliminate major break-downs. To appreciate the
meaning of the term “preventive maintenance,” it
is necessary to distinguish between preventive main-
tenance and trouble shooting and repair. The pri-
mary function of preventive maintenance is to
prevent break-downs and the consequent necessity
of repair. The primary function of trouble shoot-
ing and repair is to locate and correct existing
defects. The importance of preventive maintenance
cannot be overemphasized. The usefulness of the
entire system depends upon the equipment being
ready to operate at peak efficiency when needed.

Note. The operations in section VIII are first and second
echelon (organization operators and repairmen) maintenance.
Some operations in section XI are higher echelon main-
tenance.

42. Description of Preventive Maintenance
Techniques

a. GENERAL. Most of the electrical parts used
in 131B2 set arrangements require routine pre-
ventive maintenance. Those requiring maintenance
differ in the amount and kind required. Because
maintenance techniques cannot be applied indiscrim-
inately, definite and specific instructions are needed.
This section of the manual contains this type of
specific instructions and serves as a guide for per-
sonnel assigned to perform the six basic mainte-
nance operations, namely, Feel, Inspect, Tighten,
Clean, Adjust, and Lubricate. Throughout this
manual the lettering system for the six operations
will be as follows:

F—TFeel
I—Inspect
T—Tighten
C—Clean

PREVENTIVE MAINTENANCE TECHNIQUES

A—Adjust

L—Lubricate *
The first two operations establish the need for the
other four. The selection of operations is based
on a general knowledge of field requirements,
namely, rapid changes in climatic conditions (such
as heavy rains followed by blistering heat) or ex-
cessive dampness, snow, and ice tend to cause
deterioration of exposed surfaces and parts.

b. FEeL (F). The feel operation is used to de-
termine if electrical connections, transformers, fil-
ters, etc., are overheated. Feeling indicates the
existence of some type of defect requiring correc-
tion. The maintenance man must become familiar
with the normal operating temperatures of trans-
formers, etc., in order to recognize signs of over-
heating.

Note. It is important that the feel operation be performed
as soon as possible after the shut-down, and also before any
other maintenance is done.

¢. Inspect (I). (1) General. Inspection is the
most important preventive maintenance operation.
If more than one man is available to do this work,
choose the most observant for careful observations
required to detect defects in the functioning of
moving parts and any other abnormal conditions.
To carry out the inspection operation most effec-
tively, make every effort to become thoroughly
familiar with normal operating conditions and to be
able to recognize and identify abnormal conditions
readily.

(2) Inspection. Inspection consists of carefully
observing all parts in the equipment, noticing their
color, placement, cleanliness, etc. Inspect for the
following conditions:

(a¢) Owverheating. Overheating is indicated by
discoloration, blistering, or bulging of the part or
surface of the container; leakage of insulating
compounds ; and oxidation of metal contact surfaces.

(b) Placement. By observing that all leads and
cabling are in their original positions.

* The Lubricate operations are inapplicable to Teletypewriter Set
181B2. (See par. 55.)
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(c¢) Cleanliness. By carefully examining all re-
cesses in the units for accumulated dust, especially
between connecting terminals. Parts, connections,
and joints should be free of dust, corrosion, and
other foreign matter. In tropical and high-humidity
locations look for fungus growth and mildew.

(d) Tightness. By testing any connection or
mounting which appears to be loose, by slightly
pulling on the wire, or by feeling the lug or ter-
minal screw.

d. TicHTEN (T). Any movement of the equip-
ment caused by transportation, by concussion from
falling shells, or by vibration from moving ma-
chinery, may result in loose connections which are
likely to impair the operation of the set. The im-
portance of firm mountings and connections cannot
be overemphasized. However, never tighten screws,
bolts, and nuts unless it is known definitely that
they are loose. Fittings that are tightened beyond
the pressure for which they are designed will be
damaged or broken. When tightening, always be
certain to use the correct tool of the proper size.

e. CLEAN (C). When the schedule calls for a
cleaning operation, it does not mean that every item
which bears that identifying letter must be cleaned
each time it is inspected. Clean parts only when
inspection shows that it is necessary. The cleaning
operation to be performed on each part is described
in the paragraphs in this section covering the type
of part.

Note. (Gasoline will not be used as a cleaning fluid for any
purpose. Solvent, Dry Cleaning, is available as a cleaning
fluid through established supply channels. ‘QOil, Fuel, Diesel,
may be used for cleaning purposes when dry-cleaning solvent
(SD) is not on hand. Carbon tetrachloride will be used as a
cleaning fluid only in the following cases: where inflammable
solvents cannot be used because of the fire hazard, and for
cleaning electrical contacts including relay contacts, plugs,
commutators, etc.

f. Apjust (A). Adjustments are made only
when necessary to restore normal operating condi-
tions. Specific types of adjustment are described
in paragraphs 85 through 88.

43. Preventive Maintenance on Classes of
Parts

This section of the manual does not deal with each

resistor, relay, or capacitor of ‘the equipment.

Rather it combines all the instructional material on

the major classes of parts and devices.
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44. Capacitors

a. InspeEcT (I). (1) Inspect the terminals of the
capacitors for corrosion and loose connections. The
mountings should be carefully inspected for any
loose mounting screws, studs, or brackets. Examine
the leads for poor insulation and for evidence of
dry rot. Cut away frayed strands on the insulation.
If the wire is exposed, wrap it with friction tape.
The terminals of the capacitors should not be
cracked or broken.

(2) The case of each capacitor must be thor-
oughly inspected for leaks, bulges, and discoloration.

b. TicaTEN (T). Tighten loose terminals, mount-
ings, and connections on the capacitors.

c. CLean (C). Clean the case of the capacitor
and any connections that are dirty or corroded. The
capacitor cases and bushings can usually be cleaned
with a dry cloth, but if the deposit of dirt is diffi-
cult to remove, moisten the cloth in Solvent, Dry
Cleaning.

45. Resistors

a. Inspect (I). Inspect the coating of vitreous
resistors for signs of cracks and chipping, especially
at the ends. Examine the bodies of all types of
resistors for blistering, discoloration, and other in-
dications of overheating. Also look for arc pits or
craters. Inspect leads, and all other connections for
corrosion, dust, looseness, and broken strands in
the connecting wires. Check the security of all
mountings.

b. TicaTEN (T). Tighten resistor -connections
and mountings whenever they are loose. If a re-
sistor is allowed to remain loose, vibration may
break the connection or damage the body.

¢. CLeaNn (C). (1) The large vitreous enam-
eled resistors must be kept clean to avoid flash-overs
or leakage between terminals. They will ordinarily
be wiped with a dry cloth. However, if the dirt
deposit is unusually difficult to remove, use dry-
cleaning solvent (SD). :

(2) Resistors with discolored bodies cannot be
cleaned. Discoloration is indicative of overloading

at some time prior to inspection and is probably due
to circuit trouble which requires analysis.

46. Relays

a. U-, Y-, aND 239-TvPE RELAYS. (1) General.
Before applying preventive maintenance techniques




¥ to relays of these types, determine whether the relay

is normal or abnormal.

(a) A relay is considered normal if the—
1. Exterior is free from dirt or dust.
2. Contacts are not burned, pitted, or cor-
roded.
Contacts
spaced.
Contact springs are in good condition.
Moving parts travel freely and function
satisfactorily.
Connections to the relay are tight.
Wire insulation is not frayed or torn.
Relay assembly is securely mounted.
9. Field coil shows no signs of overheating.

are lined up and correctly

N

o

(b) A relay is considered abnormal if it fails to
meet any of the nine requirements of a normal unit.

(2) Inspect (I). (a) Inspect the relay to detect
abnormalities using the check list above. The relay
can be inspected and cleaned and its contacts cleaned
without being removed from the mounting or taken
apart.

(b) Check the mechanical action of the relay to
make certain that when the moving and stationary
contacts come together, they make positive contact
and are directly in line with each other. The arma-
ture should move freely, without binding or drag-
ging. Do not damage or misalign the relay
mechanism.

(3) Tighten (T). Tighten all loose connections
and mounting screws but do not apply enough force
to damage the screws or break the parts. Bend over
springs or tangs so that the relay cover fits snugly.

(4) Clean (C). (a) Wipe the exterior of the re-
lay and the cover with a dry or damp cloth. If it
is very dirty clean it with a cloth or brush dipped
in dry-cleaning solvent (SD). Wipe the surface with
a dry cloth to remove the white deposit left by the
solvent when it dries.

(b) Contacts will ordinarily not require cleaning.
However, dust or dirt conditions may require that
contacts be cleaned periodically as prescribed locally.
When required, insert a No. 265C contact burnisher
between the contacts and draw it through them
while gently pressing the contacts together with the
fingers. . Contact metal will wear away at an exces-
sive rate if the cleaning is careless. Recheck the
operation of the relay, noting in particular the
making of contacts.

b. 255-A TYPE RELAYS. (1) General. The 255-

plug into the equipment making it unnecessary to
disconnect any wires to replace the relay or take it
out for inspection. To remove the relay cover, turn
the cover in a counterclockwise direction and pull
forward.

(2) Imnspect (I). Remove the relay cover and
inspect the relay contacts in a good light. If the
contacts appear black or burned or have a sooty
deposit, replace the relay with a spare, if one is
available. Inspect also for gas absorber assemblies
on the polar relays. The replaced relay requires
cleaning and readjustment according to paragraph
87. If the contacts on examination do not appear
black or burned, make a further check for contact
build-ups. Hold the armature lightly against one
contact and check that the 0.003-inch blade of the
No. 74D gauge passes easily between the armature
and the contact. Repeat for the other contact.
Check that the contact gap is not too wide, by hold-
ing the armature lightly against one contact and
observing that the 0.003-inch blade of the No. 74D
gauge does not pass easily through the gap. If
these two requirements are not met, the relay re-
quires cleaning and readjustment according to
paragraph 87.

(3) Tighten (T). Tighten all loose screws on
the frame of the relay. Tighten the locknuts on four
terminal block mounting posts. Tighten the lock-
nuts on the relay terminals, using a 5/32-inch
wrench, if available.

47. Keys and Switches

a. Inspect (I). Inspect the mechanical action
of each key or switch and look for signs of dirt or
corrosion of all exposed elements. Examine the
elements of the key or switch visually.

b. CLean (C). Clean the exterior surfaces of
keys and switches with a stiff brush moistened with
dry-cleaning solvent (SD) and polish with a piece
of cloth. Clean corroded connections with #0000
sandpaper. Clean all key and switch contacts in
the same way as relay contacts. When the contacts
have deep pits caused by burning or arcing, use the
burnishing tool to resurface them.

48. Transformers and Filter Chokes.

a. GENERAL. Almost without exception trans-
formers and chokes must be replaced if defective,
but preventive maintenance techniques give some
amount of protection against failure at inopportune

L Q A type relay, inclosed in a dust cover, is designed to times.
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b. Feer. (F). Feel wax-impregnated trans-
formers for signs of overheating; the surest sign
of overheating is the presence of insulating com-
pound on the outside of the seams of the case.
Overheating is an indication of circuit trouble and
requires a system analysis.

¢. Inspect (I). Inspect transformers and chokes
for general cleanliness, clearance, and for tightness
of connections, connecting lugs or terminals (brack-
ets and rivets). Dust, dirt, or moisture between the
terminals of high-voltage transformers or on chokes
located at high-potential points in the circuit, may
cause flash-overs.

d. TicaTEN (T). (1) Tighten loose mounting
screws or connections immediately.

(2) If it is necessary to move wires to tighten
loose parts, note the position of the wires before
they are unsoldered, tag them and restore them to
their original places.

e. CLEAN (C). (1) Clean the cases of trans-
formers and chokes with a dry cloth. In a few
instances, it may be desirable to use dry-cleaning
solvent to remove foreign matter.

(2) Corroded contacts or connections can be
sandpapered and wiped clean.

(3) Clean corrosion from ground connections,
and from resoldered connections.

49. Terminal Blocks

a. GENERAL. Terminal blocks are used as receiv-
ing, connecting, and distributing points for electrical
circuits. Their construction is simple. They con-
sist of a strip of insulation with screw-type connec-
tions mounted on it. Little preventive maintenance
is needed on the terminal blocks especially if the
equipment has not been moved. The following sub-
paragraphs describe their care.

b. Inspect (I). (1) Inspect the terminal blocks
for cracks, breakage, dirt, and loose connections or
mounting screws.

(2) Carefully examine the connections for me-
chanical defects, dirt, and corrosion.

c. TicaTEN (T). Tighten loose screws, lugs, and
mounting bolts. When tightening screws, be sure
to select a screw driver of the correct size and do
not exert too much pressure. Remove loose con-
nections and clean them when they are dirty or
corroded.

d. CLeaN (C). Clean the terminal blocks when
they require it with a dry brush. When necessary,
use a cloth moistened with dry-cleaning solvent. If
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a solvent is used, the block must be thoroughly
wiped with a cloth and then brushed to remove lint.

50. Cords and Cables

a. GENERAL. The cords and cables are the life
lines of the equipment. Observe the condition of
the cords and cables closely.

b. Inspect (I). (1) Inspect the cables for
cracked or deteriorated insulation, frayed or cut in-
sulation at the connecting and supporting points, and
improper placement which places the cables or con-
nections under strain. Watch for kinks and im-
proper supports.

(2) 1f the frame of the equipment is grounded at
a loose point, the loose connection nullifies protec-
tion for the operating personnel.

¢. Tieuten (T). Tighten loose cable clamps,
coupling rings, and cable connections.

d. CLeaNn (C). Wipe dust and dirt from cords
and cabling with a dry cloth or soft brush. Take
care not to damage any soldered connections.

51. Multiple Connectors

a. GENERAL. All connecting plugs, receptacles,
and sockets which are used to connect components
by cords or cables are classed as multiple connectors,
regardless of the number of pins in the connector.

b. InspEcT (I). Inspect the exterior and in-
terior of all multiple connectors for general cleanli-
ness and signs of corrosion, moisture, or fungus.
Look for loose or bent pins. Examine all cable or
cord wires at the point at which they connect to the
separate pins. Check for broken strands of wire or
poor insulation which might cause a short between
pins.

¢. TicETEN (T). Resolder any poor or loose con-
nections.

d. CLEAN (C). Clean the exterior and interior
of multiple connectors with a brush dipped in dry-
cleaning solvent. Dry thoroughly with a clean, dry,
lint-free cloth. Use #0000 sandpaper to remove
corrosion from connectors and pins. Do not attempt
to remove individual pins from the connectors.

52. Fuses

a. GENERAL. Fuses are small strips of metal
with a low melting point contained in various types
of mountings. They are inserted in series with an

electrical circuit to open the circuit when the cur-§. .

rent exceeds a prescribed value. Being very rapid




k in -action, fuses protect equipment against overload

and damage. Whenever a fuse is blown, make an
attempt to discover the reason and to make correc-
tions, before a new fuse is installed. The procedure
for this type of trouble shooting is described in sec-
tion XVII. The fuses used in this equipment are
not reusable and, therefore, should be thrown away
after they are blown. The small nonrenewable
glass-cased fuses are mounted on some of the equip-
ment panels and are removed by unscrewing and
withdrawing the cap screws which hold them in
place. When removed from a panel, a fuse and its
holding cap screw can be separated by pulling them
apart. Do not throw away the fuse cap holder. Fuse
holder positions and fuses are marked individually
as to current carrying capacity to match the right
fuse to its circuit. Glass fuses are easily remov-
able for inspection. The fuse ends and holding
clips should be clean and tight to avoid arcing or
burning.

b. InspecT (I). Inspect the fuse caps for evi-
dence of burning, charring, or corrosion. Inspect
the fuse holding clips for dirt, loose connections,
and amount of tension. Inspect the fuse ends for
dirt and corrosion.

c. Ticutexn (T). Tighten loose fuse clips and
their connecting wires.

d. CLEAN (C). Clean all fuse ends and fuse clips,
when necessary, with #oooo sandpaper and wipe
with a dry cloth. If necessary, use a fine file to
remove deep pits in the clips or fuse ends. If such
treatment is used, finish this work with #0000 sand-
paper to leave a smooth surface. As a final step,
wipe the filed surface with a clean dry cloth.

53. Preventive Maintenance Tools and Mate-
rials

a. The following tools and materials will be
needed in performing preventive maintenance:
Screwdriver KS-6854
Contact burnisher No. 265C
74D gauge
Clean lintless cloth
#0000 sandpaper
Cleaning brush
Solvent, Dry Cleaning.

b. Make sure that all tools and materials required
are on hand before starting preventive maintenance
operations.

Section IX. PREVENTIVE MAINTENANCE CHECK LIST

54. Preventive Maintenance Check List

The following check list is a summary of the pre-
ventive maintenance to be performed on the 131B2
set. The echelon column indicates which operations
are first echelon maintenance and which operations

are second echelon maintenance. Operations are in-
dicated by the letters of the word FITCAL. For
example, if the letters ITC appear in the “Opera-
tions” column, the item to be treated must be in-
spected (I), tightened (T), and cleaned (C).

Ltern ° When performed
e pera-
Ne- tons trem | Daily Weekly I Monthly ansne:;iliy Yearly petelen
1 ITC Resistors. (See par. 45.).............. X 2d.
2 ITC Relays. (See par. 46.)................ X 2d.
3 IC Keys and switches. (See par. 47.)..... X 2d.
4 FITC Transformers and chokes. (See par. 48.). X 2d.
5 ITC Terminal blocks. (See par. 4%.)....... X 2d.
6 ITC Cords and cables. (See par. 50.)...... X 2d.
7 ITC Capacitors. (See par. 44.)............... X 2d.
8 ITC Multiple connectors. (See par. 51.).... X 2d.
9 ITC Fuses. (See par. 52.)................. X 2d.
F I T C ~ A L
Feel Inspect Tighten Clean Adjust Lubricate

* Lubrication operations are inapplicable to Teletypewriter Set 131B2.

s
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Section X. LUBRICATION

55. Lubrication

Note. No lubrication is required for Teletypewriter Set
131B2.

Section Xl.
56. General

When operated in tropical areas where temperature
and relative humidity are extremely high, Signal

Corps equipment requires special attention. These
are some of the problems met:
a. Resistors, capacitors, coils, chokes, trans-

former windings, etc., fail because of the effects of
fungus growth and excessive moisture.

b. Electrolytic action, often visible in the form of
corrosion, takes place in resistors, coils, chokes,
transformer windings, etc., causing eventual break-
down.

¢. Hook-up wire insulation and cable insulation
break down. Fungus growth accelerates deteriora-
tion.

d. Moisture forms electrical leakage paths on ter-
minal boards and insulating stnps causing flash-
overs and crosstalk.

e. Moisture provides leakage paths between bat-
tery terminals.

57. Treatment

A moistureproofing and fungiproofing treatment has
been devised which, if properly applied, provides
a reasonable degree of protection against fungus
growth, insects, corrosion, salt spray, and moisture.
The treatment involves the use of a moisture- and
fungi-resistant varnish applied with a spray gun
or brush. See TB SIG 13 for a detailed description
of the varnish-spray method of moistureproofing
and fungiproofing and the supplies and equipment
required in this treatment.

Caution: Varnish spray may have poisonous
effect if inhaled. To avoid inhaling spray, use
respirator if available; otherwise fasten cheesecloth
or other cloth material over nose and mouth. Never
spray varnish or lacquer near an open flame. Do
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MOISTUREPROOFING AND FUNGIPROOFING

not smoke in a room where varnish or lacquer is
being sprayed. The spray may be highly explosive.

58. Teletypewriter Set 131B2

a. PREpPARATION. Make all repairs and adjust-
ments necessary for proper operation of the equip-
ment.

b. DISASSEMBLY.

Note. As the equipment is disassembled, replace all
screws, bolts, and nuts that are removed immediately in
their respective holes, thus preventing loss of screws or
clogging of threads during treatment.

(1) Remowal of unit from cabinet. (a) Discon-
nect the a-c input cable from the power source.

(b) Remove the rear panel after loosening the
two captive screws SS1. (See fig. 72.)

(¢) Remove the main power unit PU.
70.)

(d) Remove the varistor unit RT (fig: 70) after
removing the four screws which fasten it under the
bottom of the cabinet.

(See fig.

(e) Remove the front shield by loosening the four
captive screws SS2. (See fig. 68.)

(f) Remove the interconnecting cables and wires
from socket Sz (fig. 67) and terminal board TB1
(fig. 70).

(2) Back of cabinet (fig. 67). (a) Remove the
seven polar relays S, R, R1, LR, LS, TR, and TS
from their sockets. (See fig. 67.)

(b) Remove the rubber-covered input cable Ai.
(See fig. 70.)

1. Disconnect the two solderless wire con-
nectors located on the back of the mix-
ing relay unit panel.

2. Loosen the cable clamp CL. (See fig. 67.)

3. Remove the plug from receptacle E (fig.
70) and pull the cable through the panel.

-




(¢) Tighten all connecting screws on the terminal
board TBi1. (See fig. 70.)

(d) Open the front cover of the power box PB
(fig. 67) by loosening captive screw SS3 (fig. 67).

(3) Front of cabinet (fig. 68). (a) Remove the
friction tape from all cabling in the cabinet.

(b) Remove the lacing where practicable and
separate the wires sufficiently for varnish penetra-
tion to insure proper lacquering and drying of the
innermost wires of the cabling.

' (4) Main power umit. (a) Remove the cover

of the main power unit by removing the 10 screws
around the bottom edge of the cover.

(b) Remove the two fuses Fg5 and F6. (See
fig. 69.)

(¢) Tighten all connecting screws on terminal
boards TBz and TB3. (See fig. 69.)

(5) I aristor unit. No disassembly is necessary
as the selenium disk rectifier is not to be treated.

c.- CLEANING. Clean all dirt, dust, rust, and
fungus from the equipment to be processed. Clean
all oil and grease from the surfaces to be varnished.

Figure 67. Back of cabinet, masked for moistureproofing and fungiproofing treatment.
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d. MasxinG. (1) Back ef cabinet. (a) Mask
the socket Sz2. (See fig. 67.)

(b) Mask the glass front of the fustats F1 and
Fa. (See fig. 67.)

(¢) Mask the a-c receptacle P. (See fig. 67.)

(d) Mask the sockets where the seven polar re-
lays S, R, R1, LR, LS, TR, and TS (fig. 67) have
been removed.

Figure 68. Front of cabinet, masked for moistureproofing and fungiproofing treatment.
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(e) Mask the glass front of the fustats F3 and
F4. (See fig. 70.)

(f) Mask the two receptacles D and E. (See fig.
70.)

(9) Mask the power relay located inside the
power box.

(h) Mask the three receptacles A, B, and C (fig.
67) and the glass front of fustat F7 (fig. 67) on the
front cover of the power box.




(2) Fromt of cabinet. (a) Mask the wire where
the solderless wire connectors were removed.

(b) Mask the opening around connectors of sock-
ets for polar relays S, R, R1, LR, LS, TR, and TS.
(See fig. 67.)

(¢) Mask the three reflectors and sockets of the
indicator lamps PL1, PL2, and PL3 (fig. 68) on the
control panel.

(d) Completely mask switches SWi1 and SW2
(fig. 68) on the control panel.

(3) Main power uwit, (a) Mask the interlock
switch SW3. (See fig. 71.)

(b) Mask the clips where fuses F5 and F6 (fg.
69) have been removed.

(c) Completely mask all rubber covered cable
using paper masking tape.

(d) Mask cable connectors CN1, CN2, and CN3.
(See fig. 70.)

e. DryiNG. (1) If an oven will not accommodate
the cabinet, it may be processed by placing heat
lamps or elements directly inside the cabinet.

=

(2) The main power unit and cover may be
processed by returning them to their original posi-
tion inside the cabinet or by placing them inside an
oven.

(3) Dry the equipment for 4 to 6 hours at a
temperature of 140° F.

Caution: Do not exceed 140° F. If the impreg-
nating compound in any part should begin to melt,
decrease the temperature and increase the drying
time by I hour for each 10° F. decrease in tempera-
ture.

f. VARNISHING. (I) Apply three coats of mois-
tureproofing and fungiproofing varnish (ILacquer,
Fungus-resistant spec No. 71-2202 (stock No.
6(G1005.3), or equal). Allow each coat to air-dry
for 15 or 20 minutes before applying the next coat.

(2) Apply varnish immediately after the equip-
ment is dried. If varnish is not applied imme-
diately, moisture condenses on the equipment. Var-
nish applied over the moisture peels off readily after
the varnish has dried.

Figure 69. Rectifier, cover removed, front view, ready for moistureproofing and fungiproofing treatment.
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(3) Spray the varnish on this equipment.

(4) Apply varnish to all units and surfaces ex-
cept the outside of the cabinet and the selenium
disk rectifier,

g. REasseMBLY. (1) Remove all masking tape,
being careful not to peel varnish from nearby areas.

(2) Replace all cables as neatly as possible.
(3) Reassemble the set and test its operation.
h. MARKING. Mark the letterss MFP and the date

of treatment near the top of the unit on the mixing
relay chassis.
Example: MFP—15 Mar 45.

59. Moistureproofing and Fungiproofing After
Repairs

If, during repair, the coating of protective varnish

has been punctured or broken, and if complete treat-

ment is not needed to reseal the equipment, apply a

brush coat to the affected part. Be sure the break

is completely sealed.

Figure 70. Units removed from cabinet for moistureproofing and fungiproofing treatment.
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PART FOUR
AUXILIARY EQUIPMENT

Section XII.

60. Purpose

The universal connector is auxiliary equipment to
the Teletypewriter Set 131B2. It is provided to
permit two “crypto units,” two “SpTD units” or
one “crypto” and one “SpTD unit” to be connected
to a 131B2 set.

61. General

External connections to a “crypto” or “SpTD unit”
are made through three plug-ended cords, which are
connected to the unit. These three cords are patched
to three receptacles in the 131B2 set when only one
cryptographic unit is used. When two crypto-
graphic units are connected simultaneously to the
131B2 set, three plug-ended cords associated with
the universal connector are connected to the three
receptacles of the 131B2 set and the three ~plﬁg-
ended cords of each cryptographic unit are connected

DESCRIPTION OF UNIVERSAL CONNECTOR

to one of two sets of receptacles in the universal
connector. Since only one unit may be used at a
time the universal connector is equipped with a twe-
position switch, which permits operation with either
cryptographic unit, as desired.

62. Physical Description of Universal Connec-
tor

a. The universal connector (figs. 71 and 72) con-
sists of a receptacle box, a switch box connected to
the receptacle box by a cable, three cords terminat-
ing in plugs, nine wood screws, and two cable
clamps.

b. The receptacle box is mounted beneath the top
and to the rear of the 131B2 table. (See fig. 73.)
The outside dimensions of the receptacle box are
approximately 674 by 4% by 115 inches. The upper
614 by 4 inch side is open and the receptacle box

Figure 71. Universal connector—outside of receptacle box.



mounts with this open side against the metal shield
which is beneath the table top. Two opposite sides
of the receptacle box are flanged and each flange is
drilled to accommodate two 10 by 114 roundhead
wood screws, which fasten the box to the table top.
These four mounting screws which are provided
with the connector project through drillings in the
shield beneath the table top. In some of the latest
131B2 sets, holes in the shield and starting holes in
the under side of the table top are provided to be
used in mounting the universal connector. The
lower 614 by 4% inch side of the receptacle is
provided with two 12-terminal sockets, two 2-ter-
minal d-c power sockets and two 3-terminal a-c
power sockets. The sockets are divided into two
groups designated 4 and B. Each group consists
of a 12-terminal socket, a 2-terminal d-c power
socket and a 3-terminal a-c power socket.

¢. The receptacle box is connected to three cords
which are equipped with plugs. It also contains a
terminal strip to which is connected a cable, the
other end of which terminates at the switchbox.
The switchbox which houses a two-position switch
is a rectangular metal box having external dimen-
sions of approximately 274 by 534 by 224 inches.
The switchbox is mounted in an upright position
under the front edge of the table (fig. 74) to which
it is fastened by means of three 6 by 3 roundhead
wood screws furnished with the connector (fig. 71).

In some of the latest 131B2 sets manufactured,
three starting holes are drilled under the front edge
of the table top to facilitate starting the screws
which mount the switchbox. In the latest 131B2
sets manufactured, saw slots are provided in the
top of the front door in order to enable the present
cut-out for the control panel to be easily enlarged
to accommodate the switch in addition to the control
panel. The switchbox cord is of sufficient length
to extend from the receptacle box through the cord
hole in the bottom of the table, then forward and
upward along the inside surface of the left side of
the table, where it is supported by means of a lower
and upper cable clamp which are furnished with
the connector. From the upper clamp the cord
passes horizontally to the switchbox. Each of the
cord clamps is held by means of a 6 by 5§ roundhead
wood screw furnished with the connector.

d. The three cords equipped with plugs are used
to connect the universal connector to the 12-terminal
socket located on the mixing relay unit panel, the 2-
terminal d-c power socket on the mixing relay unit
panel and the 3-terminal a-c power socket on the
powerbox.

e. The wiring of the universal connector is so ar-
ranged that, when connected to a 131B2 set and two
cryptographic units, operation of the switch to a
position A4 starts the motor of the cryptographic
unit plugged into the 4 receptacle of the connector,

Figure 72.
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and permits the use of this unit. When the switch
is thrown to position B the motor of the crypto-
graphic unit, plugged into the B receptacle of the

connecter, starts and it may be used. Figure 75
is a functional diagram of the universal connector
as used with the 131B2 set.

Section XlIl. INSTALLATION AND OPERATION OF UNIVERSAL CONNECTOR

63. Installation

a. Disconnect the cord associated with the switch-
box from the receptacle box of the universal con-
nector by loosening the seven terminal screws on the
terminal block associated with the receptacle and

removing the spade terminals of the cord. Also,
loosen the cord clamp which fastens the cord to the
receptacle. Remove the rear grill, the front shield,
the main part of the power unit, and the demount-
able relays from the 131B2 table.

, ERSAL
FEONNECTOR

Figure 73. Teletypewriter Set 131B2—universal connector receptacle box wmounted in table.
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b. Fasten the receptacle box to the under side of
the table top using the four 10 by 14 roundhead
wood screws provided. The receptacle box should
be mounted with the terminal block toward the
power box in the 131B2 set.

¢. Pass the end of the switch cord that was dis-
connected from the receptacle box in @ above, down-
ward through the square cord hole in the bottom of
the table and reclamp it under the cord clamp on
the receptacle box. Reconnect the seven cord ter-
minals to the terminal block on the receptacle box.

d. Remove the front cover from the switchbox by
removing the four screws. Mount the box beneath
the front edge of the table by means of the three

6 by % roundhead wood screws provided. Replace
the front cover on the switchbox and fasten it
securely by means of its four screws.

e. Turn the table upright. Fasten the loose cord
to the wood surface inside of the table door on the
left-hand side using one cord clamp at the bottom
and one at the top. The cord should be fastened
as closely as possible to the mixing relay and re-
peater unit panels to avoid interference with the
front shield.

64. Operation

a. Connect the three cords of each cryptographic
unit to the universal connector, plugging the cords

Figure 74. Teletypewriter Set 131B2, front view, universal connector switch box
wmounted n place.
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of one unit to the A socket and those of the other

unit to the B sockets of the receptacle box.

The

cords of each cryptographic unit should pass, down
into the table through the nearest round cord hole

in the table top.

b. Connect the three plug-ended cords of the
universal connector to the three sockets inside the

table.

The 12-terminal plug should be connected to

the 12-terminal socket located on the mixing relay

unit; the 2-terminal d-c power plug should be con-
nected to the 2-terminal socket on the mixing relay
unit and the 3-terminal a-c power plug should be
connected to the 3-terminal socket on the power
box of the 13182 set.

¢. Operate the switch to position 4 or B if it is
desired to use the cryptographic unit which has been
connected to the 4 or B sockets of the universal
connector,
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65. Preventive Maintenance Check List

The following check list is a summary of the pre-
ventive maintenance to be performed on the uni-

versal connector. The echelon column indicates
which operations are first echelon maintenance and

which operations are second echelon maintenance.

\ When performed
Item Opera- Ttem Echelon
No. tons ’ Daily } Weekly | Monthly ansne:;il-ly l Yearly
1 ITC Resistors. (See par. 45.) ..o vvvivnnneeiniii e, X I .......... 2d.
2 IC Keys and switches. (See par. 47.) . ...l i, D: G I 2d.
3 ITC Terminal blocks. (See par. 49.). ..ot D G U 2d.
4 ITC Cords and cables. (See par. 50.).......c 0 oeiiiveniiailinne X e 2d.
F I T o A L*
Feel Inspect Tighten Clean Adjust Lubricate

Section XIV. REPAIR INSTRUCTIONS FOR UNIVERSAL CONNECTOR

66. Trouble Location

Trouble in the universal connector may be caused
by a failure of the switches in the switchbox, fail-
ure of the resistors, failure in the wiring and cords,
and failure of the plugs and sockets to make good
connection with associated plugs and sockets.

67. Repair Techniques

a. Trouble found in the switch contacts caused

by burning or loss of continuity through the con-
tacts cannot be remedied and the switches must be
replaced.

b. The continuity of the resistors, wiring, and

cords can be tested with an ohmmeter and the re-

7

* Lubrication operations are inapplicable to Teletypewriter Set 131B2

sistors replaced and the wiring and cords repaired
or replaced as required.

¢. Failure of the plugs and sockets to make good
contact may be caused by bent prongs or broken or
chipped connector bodies. Prongs may be bent
back to their proper positions. ~Replace broken or
badly chipped plugs and sockets.

d. If the universal connector has not caused
trouble but is being repaired for reuse, careful in-
spection of the cords and wiring will indicate if
repair or replacement is required. Cracks in insula-
tion of cords or wiring, cracks or chips in connector
bodies or resistors are indications of probable future

trouble. Repair or replace them.
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PART FIVE
REPAIR INSTRUCTIONS

* Note. Failure or unsatisfactory performance of equipment used by Army Ground Forces and Army Service Forces will
be reported on WD AGO Form 468 (Unsatisfactory Equipment Report), by Army Air Forces, on WD AAF Form 54

(Unsatisfactory Report).

Section XV. GENERAL REPAIR PROCEDURE

68. Repair Techniques

a. GENERAL. A complete knowledge of the de-
tailed functions of the various parts and circuits in
the equipment and trouble locating procedures is
necessary to perform satisfactory repairs. Keep
service failures to a minimum by careful handling
of the equipment during installation and operation
and by being careful when making field repairs and
adjustments. Do not disturb the wiring more than
is necessary in testing or inspecting. If a soldering
iron is used do not drop splashes of solder on ap-
paratus parts or wiring terminals.

b. TrouBLE LocaTioN. Trouble in a 131B2 sta-
tion may be caused by the teletypewriter apparatus
used at the station, the 131B2 set circuits, the crypto-
graphic units, or the power unit. The station line-
up procedures covered in paragraphs 29 through 33
are very useful in locating the part of the station
that is in trouble. Use the line-up procedure appli-
cable to the type of installation being worked on. If
the station is not installed in any particular system
but is being repaired or tested for reuse, use the line-
up procedure for single (half-duplex) stations cov-
ered in paragraph 30. Trouble in a 131 B2 station will
usually be indicated by its failure to type any copy,
to type correct copy, to pass its line-up tests, or to
transmit good signals. Other troubles such as fail-
ure of lamps to light and failure of the “break”
arrangements to function may also be encountered.
Detailed procedures for locating troubles are de-
scribed in section XVII.

* This note dees not apply to the cryptegraphic equipment.

¢. WirING Diacrams. The detailed wiring in-
formation for the 131B2 set is covered in three wir-
ing diagrams which are included as part of this
manual. One of these diagrams (fig. 111) shows
the wiring of the power circuit, another (fig. 109)
shows the wiring of the repeater unit circuit and the
third (fg. 110) shows the wiring of the mixing
relay unit circuit. In these diagrams each piece of
apparatus has the same marking as that stamped
on the equipment, and the wiring terminals on each
piece of apparatus are shown in its proper relative
location as viewed from the wiring side. A wiring
diagram (fig. 112) of the power unit is also in-
cluded.

69. Unsatisfactory Equipment Report

a. When trouble in equipment used by the Army
Ground Forces or Army Service Forces occurs
more often than repair personnel feel is normal
WD AGO Form 468 (Unsatisfactory Equipment
Report) should be filled out and forwarded through
channels to the Office of the Chief Signal Officer,
Washington 25, D. C.

b. When trouble in equipment used by Army Air
Forces occurs more often than repair personnel feel
isnormal, WD AAF Form 54 should be filled out and
forwarded to the Commanding General, Air Tech-
nical Service Command, Wright Field, Dayton,
Ohio, in accordance with AAF Regulation 15-354.
If form is not available, prepare the data according
to the sample form reproduced in figure 762.
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WAR DEPARTMENT

UNSATISFACTORY EQUIPMENT REPORT

DATE

MATERIEL | 15 Apr 45

TECHNICAL SERVICK

Signal Corps

ORGANIZATION STATION
San Fransisco, Calif

6th Signa

NEXT SUPERIOR stanion A.P.Os 465 TECHNICAL. SERVICE

10 Signal Officer,vSixth Army San Fransisco, Calif Signal Corps

COMPLETE MAJOR ITEM

NOMENCLATURE TYPE

Teletypewritor Set 100BO
U. S. A, REG. Ne. SERIAL No. DOATE RECEIVED

MANUFACTURER
Blank Co. . 502 1 Jan 45

EQUIPMENT WITH wick usmo  (if applicadle)

DEFECTIVE COMPONENT—DESCRIPTIOIN AND CAUSE OF TROUBLE

part naStock Not'rvvs MANUFACTURER DATE INSTALLED

3FS7684.1 Switch Key Blank Inc, 1 Feb 45

DESCRIPTI®N ®F FAILURE AND PROBASLE CAUSE (Jf addifienal spice is required, nse back of form)
Intermittent failure due to break down of insulation between springs.

TOTAL TIME INSTALLED TOTAL PERIOD OF OPERATION BEFORE FAILURE
YEARS MONTHS | DAYS YEARS | MONTHS | 0AYS HOURS | MiLES ROUNDS

1 3 31

DATE OF INITIAL TROUBLE

S Mar 45

BRIEF DESCRIPTION OF UNUSUAL SERVICE CONDITIONS AND ANY REMEDIAL ACTION TAKEN
Orverating in tropics an average of 18 heurs daily during this period.

replaced bushing.

Clearied ang

TRAINING OR SKILL OF USING PERSONNEL | RECOMMENOATIONS (¥ additiona epace it reguired, ua¢ dack of form®

POOR FAIR Goon
X Improve design and material of insulator strip and bushing. -

ORIGINATING OFFICER

TYPED NAME, GRADE, AND ORGANIZATION SIGNA™URE
R. W. BURNS, 2nd. Lt., WWM

6th Siznal Repair Co.

FIRST ENDORSEMENT

itscumctu. SERVICK orrice

T0 CHIEF

NAME, GRADE, AND STATION

Insfroctions

1. It fs imperative that the chief of technicat ser vice concetned be advised at the earliest practical moment of any eanstructtonal, design, ot operational defect in matérial.
Tbis form is designed to facilitate such reports and to provide a uniform method of submtting the requireq dats,

2. This form wil) be used for reporting manufacturing, desigd, or operations) defeets in matériel. Petrolenm fuels, Jobricents, and Preserving matecials with a view to
fmproving and correctiug such dufects, and for use in recommending medifications of matérier.

3. This form will not be used for reporting fallures, isolated materlal defects oz malfunctions of matériel resulting frea folr-wear-and-tear or accidenta) damage aor lor the
replacernent, repair or the issue of parts and squipment. It dees Dot repleso cnrrently authorized operational or performance records.

4. Reports of mal{uctions and aceidents involving ammunition will continde $o be submitted a3 directed In the manner deseeibed in AR 750-16 (changs No. 8).

3. Tt will not lea practlcable or destrable I alt cases to 81l all blank spaoss of the report. Mowever, the roport should be 8s complete ag possible In ender to expedite ooss-
sary corrective action. Additiens} pertinent {nformation not provided for iu the blank spaces shouid be submitted as inclesuzes to the form. Photogrspbs, sketebes,
ot other illusteative materis! ere highly desirable.

8. When cases arise where it is necessacy te communicate with s chief of service in order to assure salety $0 Personnsl, more expedisions meads of commanication are
sutborized. This form sbould be used to confirm reparts made by more expeditious means.

7. This forta will be made out in Wiplicate by using or service orgenization. Two copies wiil be forwarded dlract to the sechmical secvics; one copy will be forwarded

through command chaanels.

8. Necessity for using this form will be determined by the using er servise troops.

N G. 0. Form Ne. 463, 1 Decambder
DA Ty, o 108 1043, whish saay be uisd wuail existioR stocks e exbeusted.
TLS3312S

This form supersedes W. ., A.

» Sample form




u WAR DEPARTMENT

Ao N WAR DEPARTMENT

TO BE FILLED IN BY STATION ARMY AIR FORCES LEAVE BLANK

STATION SERIAL No. DATE SUBMITTED
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Section XVI. DETAILED FUNCTIONING OF EQUIPMENT

70. General

a. The functioning of the 131B2 station may be
readily followed by reference to figures 96, 97, 98,
99, 100, and 101. These figures cover the theory of
operation of the station in so far as the transmis-
sion and control circuits are concerned. No at-
tempt is made in these figures or in the following
descriptive material to cover the power circuits or
the mechanical functioning of the teletypewriter set
or cryptographic units. The figures do not include
spark-killers, radio induction suppression filters, fus-
tats, teletypewriter motors, and other apparatus that
does not enter into the theory of transmission and
control. The function of the spark-killer is to re-
duce sparking and hence increase contact life. The
function of the radio filters is to reduce the radiation
from the set to nearby radio receiving equipment.
The function of the fustats is to protect the wiring
and apparatus against excessive currents. The func-
tion of the teletypewriter motors is to provide me-
chanical power to the moving machinery. The heat-
ing lamp, which is used in tropical locations, pro-
vides heat and light inside the table to prevent con-
densation of moisture and the entry of insects. This
lamp may be left on at all times as it plugs into the
convenience outlet, which is not under the control
of the power switch of the station. The repeater
unit, mixing relay unit, and power circuits are
shown in greater detail in the schematic diagrams
of figures 105, 107, and 108.

b. Three functional diagrams showing the power
circuits of 131B2 stations using three different
types of teletypewriter apparatus are covered in
figures 102, 103, and 104.

¢. In the material that follows, the most compre-
hensive type of 131B2 station (the single (half-
duplex) station using neutral transmission) is cov-
ered in detail and the other types of stations are
covered briefly with reference to the detailed de-
scription. Flow diagrams, which show the trans-
mission paths through the relays and show which
control relays are operated and which are released
for different station conditions, are included with
the description. These diagrams will help in under-
standing the circuit operation when too much detail
is not required. The functional diagrams provide
considerably greater detail including all the control
circuits. Full details can be obtained by using the
schematic diagrams. The headings designating the
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different types of operation are general and the de-
scription under each may cover a number of differ-
ent types of stations.

71. Repeater Circuit Operation, Single (Half-
duplex), Neutral Transmission

The repeater unit is provided to control and direct
transmission of the station. By means of a revers-
ing relay it directs incoming enciphered signals from
the line to the mixing relay unit and directs the out-
put of this unit (deciphered signals) to the tele-
typewriter. When the station is sending it directs
the text signals from the teletypewriter to the mix-
ing relay unit and directs the output of this unit
(the enciphered signals) to the line. The repeater
unit also provides for the reception and locking-in
of a break signal and for the sending of a break
signal. If a break signal of approximately 2 seconds
is received while the station is sending, the transmis-
sion from the station will automatically stop and
cannot be restarted until the break has been cleared
by the operation of the BREAK-BREAK RE-
LEASE key. If at the same time the station is in
the “cipher” condition the reception of a break will
automatically return the station to the text condi-
tion. In the text condition the mixing relay unit
is removed from the circuit and signals received
from the line are repeated directly to the teletype-
writer, but no signals may be sent from the key-
board or the transmitter-distributor on the 19-type
table because these units are locked by action of
the BK1 relay. The CIPHER-LOCAL TEST-
TEXT key which is a part of the repeater unit pro-
vides a means of arranging the station for cipher or
text transmission or for local test. The STA TEST
key provides a means for making a partial operating
test of the station without the necessity of having a
line connected to the station or without interfering
with transmission on the line if it is connected.

72. Text Condition (figs. 77, 78, and 96)

a. Assume power is supplied to the station, current
is flowing in the line, the CIPHER-LOCAL TEST-
TEXT key lever is in the TEXT position, a break
is not locked in the circuit and the STA TEST key
is in its REG position. Relays LR and BK are

held on their No. 4 contacts by the line current.§

Relay LT is held on its No. 2 contact by current




Y} through its winding 1-4. Relay LS is held on its relay tends to move the relay to its opposite contact
7 No. 4 contact by current from the midpoint of bat- against the influence of the operating winding. The
tery (a point midway between positive and negative current through the operating winding is, however,
of the d-c output of the power unit or d-c supply great enough to overcome the effect of the bias wind-
as determined by the midpoint of a potentiometer),  ing. When the operating winding is opened the relay
through its winding 3-6, operated contacts of relay ~ will operate to the other contact. Relays BK, LR,
TX, contacts 1—4 of relay TR, the STA TEST key and TR are used in this fashion and in the instruc-
contacts, and other operated contacts of relay TX tions that follow, their operation will be described
to negative battery (negative of the d-c output of on the basis of this paragraph.

the power unit or d-c supply). Relay BKr1 is held ¢. Signals produced by the sending contacts or
operated by positive battery, through contacts 7-4  transmitter-distributor of the teletypewriter set con-
of relay BK, through operated contacts of the BK1 sist of marking pulses of current and spacing pulses
relay to negative battery. Relay TX is operated by of no current. The marking signals operate relay TR
negative battery through the winding of relay TX, to its No. 4 contact and the spacing signals permit
back contacts Of relay CP, contacts Of CIPHER- its bias wmdmg 2_7 to operate it to its No_ 5 con-
LOCAL TEST-TEXT key to positive battery. The  tact. Relay TR, therefore, follows the signals sent
TEXT lamp is lighted by negative battery through by the teletypewriter and repeats them on a polar
the lamp and operated contacts of relay TX to posi- basis to winding 3-6 of relay LS. Relay LS in
tive battery. Relay TR is held on its contact No. 4by  turn repeats the signals to the line by opening and

positive battery through its winding 3-6, the send-  (losing it at its No. 4 contact. In this manner the
ing contacts, or sending contacts and transmitter-  sjgnals sent by the teletypewriter are sent to the line.
distributor of the teletypewriter set to negative bat-  Relay LR will follow the signals sent on the line as
tery. Relay TS is operated to its No. 4 contact by a  the circuit through its operate winding 3-6 will be
circuit from midpoint of battery through its wind- opened and closed and its bias winding 2—7 will

ing 3-6, contacts of the STA TEST key, operated  operate it to its spacing contact when the line is

™ contacts of relay TX, contacts -4 of relay LR to  opened. Relay LR repeats the signals on a polar
jJ) negative battery. The te}f{typewrlter selector mag-  hgsis from its contacts to winding 3-6 of relay TS.
““ net is energized to positive battery through the  Relay TS repeats the signals on an open and closed

winding of the magnet contacts 1—4 of relay TS,  basis by means of its contacts 1—4, to the teletype-
contacts of the STA TEST key, operated contacts  writer selector magnet which causes the teletype-

of relay TX to negative battery. writer to print a local copy of the material it is
b. In these circuits there are a number of cases transmitting.
where polar relays are used with operating and bias d. Incoming open and closed signals on the line

windings. In these cases the bias winding of the operate relays BK and LR by opening and closing
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Figure 77. Flow diagram, single line operation, text condition, sending to line.
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their operating windings. The bias windings of
these relays operate them to their spacing contacts
when their operating windings are open. Relay BK
follows the incoming signals but relay BKr1 is a
slow-release relay and does not release when the
~-4 contacts of relay BK open during normal trans-
mission. Relay LR repeats the signals on a polar
basis to windings 3-# of relay TS. Relay TS f{fol-
lowing relay LR repeats the signals to the teletype-
writer selector magnet and the teletypewriter prints
the incoming text message.

e. If a 2-second break (in this case an open
line) is received, relay BK operates to its spacing
contact and at its No. 4 contact opens the locking

position and holding it there about 2 seconds. This
opens the line at the contacts of the key.

f. Relay LT, which is operated whenever power
is applied to the set, short-circuits the contacts of
relay LS when it releases thereby preventing the
contacts of relay LS from opening the line when
the power is removed from the station.

73. Cipher Condition (figs. 79, 80, 96, 100,
and 101)

a. Assume now that the CIPHER-LOCAL
TEST-TEXT key is thrown to CIPHER. Relay
TX will release as its operating path is opened
through this key. Relay CP will operate from con-
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Figure 78. Flow diagramn, single and two-line operation,
text condition, receiving from line.

circuit of relay BK1. As this is an open of suffi-
cient duration, relay BK1 releases. Relay BK1 will
not reoperate when relay BK reoperates to its No. 4
contact and the break is locked in the unit. Re-
lease of relay BK1 lights the BREAK lamp and at
the same time short-circuits the output of the send-
ing contacts of the teletypewriter and the transmit-
ter-distributor, which prevents signals from being
transmitted. Relay BK1 upon releasing also opens
a circuit to the transmitter-distributor stopmagnet,
which releases and stops the transmitter-distributor.
Another contact on relay BK1 short-circuits the con-
tacts of Relay LS. When the nonlocking BREAK-
BREAK RELEASE key lever is thrown momen-
tarily to its RELEASE position, it operates relay
BK1, which will lock operated through the No. 4
contact of relay BK and the operated contacts of
BK1 relay. When in its RELEASE position, this
key also opens the path to the transmitter-distrib-
utor stopmagnet and keeps it from starting until
the key is returned to normal. The operation of
relay BK1 extinguishes the BREAK lamp. A break
may be sent from the station by throwing the
BREAK-BREAK RELEASE lever to its BREAK
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tacts on the key. The TEXT lamp will be extin-
guished and the CIPHER lamp will light. The
power relay on the table will operate and turn on
the motor of the cryptographic unit.

b. Signals sent from the teletypewriter will oper-
ate relay TR and at the same time operate the
teletypewriter selector magnet making a local copy
of the text being sent by the teletypewriter. On the
first space signal, relay RV will operate to its No. 4
contact by current flowing from positive battery
through its 2—7 winding, the 5—1 contacts of relay
TR, operated contacts of relay CP and via lead A3
through the windings of relays R and R1 to mid-
point of battery in the mixing relay unit. Relay RV
will remain locked operated through its 4-9 contacts
and contacts of relay CP now operated. Relay TS
will also lock to its No. 4 contact by a circuit through
its windings 2—7, contact No. 4 of relay RV, oper-
ated contacts of relay CP, contacts of the STA
TEST key to battery. The signals received from
the teletypewriter by relay TR will be repeated by
this relay on'a polar basis to the mixing relay unit
through the contacts of relay CP over lead A3.

These signals after being enciphered by the mixing $




relay unit will be repeated on a polar basis over lead
A2 back to relay LS of the repeater unit. Relay LS
will repeat the enciphered signals to the line. The
signals over lead A2 will also tend to operate relay
TS through back contacts of relay TX. Relay TS
will not operate, however, as it is held on its No. 4
contact by a greater current through its winding 2-7
as explained previously. When the signals are re-
peated by relay TR to the mixing relay unit they

cause, as will be explained later in describing the -

mixing relay unit, a pulse of positive current for each
spacing pulse to be sent back over lead A4 of the re-
peater unit. These pulses of positive current operate
relay LB to its contact No. 3. Relay LB will stay on
this contact between normal spacing pulses as it is
made slow release because of the capacitors ahead of
its winding 2-5. These capacitors are discharged each
time a pulse positive battery comes over lead A4 and
in between these pulses they are charged from cur-
rent from negative battery flowing through winding
2-5 of relay LB. This current keeps relay LB
operated to its No. 3 contact. Positive battery from
contact No. 3 of relay LB through a back contact
of relay TX to winding 2-7 of relay LR operates
and holds relay LR on its contact No. 4, as it is the

reverse of its normal bias current and prevents
relay LR from following the signals that relay LS
is sending to the line. It should be noted that, as
explained above, a local copy was obtained directly
from the teletypewriter and not from relays LR and
TS, as is true when the station is sending text.

¢. Incoming enciphered signals on the line oper-
ate relay LR whose bias winding is returned to nor-
mal shortly after sending from the station ceases
because of the return of relay LB to its No. 4 con-
tact under the influence of its bias spring when the
capacitors are fully charged. Relay I.R repeats
the enciphered signals received on the line on a polar
basis from its contacts, a back contact of relay TX,
a contact of the STA TEST key, contacts 4-1 of
relay TR, back contacts of relay CP, over lead A3
to the mixing relay unit. Relay RV operates to its
No. 5 contact on the first space signal received
because when relay LR moves to its contact No.
5 the current in winding 3-6 of relay RV over-
comes the effect of locking winding 1-8. Relay RV
will remain on its No. 5 contact under the influence
of its bias spring. Negative battery through con-
tacts g-5 of relay RV will hold relays LB and LS
on their No. 4 contacts. Relay BK also follows the
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Figure 79. Flow diagram, cipher condition, sending to line.
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incoming enciphered signals but relay BK1 holds
operated as it is a slow-release relay. The en-
ciphered signals repeated over lead A3 to the mixing

relay unit are deciphered by it and the crypto-

graphic unit, and the deciphered signals are re-
peated back on a polar basis to the repeater unit
over lead A2. These signals operate relay TS which
repeats them to the teletypewriter selector magnet
and the teletypewriter prints the deciphered message.
The signals over lead A2 also tend to operate relay
LS but cannot do so as it is held on its No. 4 con-
tact as explained above. Relay LB also tends to
operate on pulses over lead A4 but cannot do so
since it is held, as explained above.

distributor, if used, is stopped. No sending can
take place, the station is in the TEXT condition and
incoming signals in text will be recorded on the tele-
typewriter. Momentary operation of the BREAK-
BREAK RELEASE key lever to its BREAK RE-
LEASE position will return the station to the
“cipher” condition by reoperating relay BK1, which
operates relay CP. When the key is released to its
normal position, the transmitter-distributor may
send once more. This, of course, is only true if the
CIPHER-LOCAL TEST-TEXT key has not been
operated to its TEXT position before the break has
been released.

e. A break may be sent from the station by throw-
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d. If a 2-second break is received with a set in the
“cipher” condition relays BK and BK1 release as
explained previously. Relay BK1 on releasing re-
leases relay CP which in turn operates relay TX.
This returns the station to the text condition. The
BREAK lamp lights, the TEXT lamp lights, the
CIPHER lamp goes out, the power relay in the
table releases, stopping the motor on the crypto-
graphic unit, the output of the sending contacts of
the teletypewriter are shorted and the transmitter-
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line.

| TLS3316S

Figure 80. Flow diagram, cipher condition, receiving from

ing the BREAK-BREAK RELEASE lever to its
BREAK position and holding it there for about 2
seconds. This will open the line and the break will
be transmitted.

74. Local Test (fig. 81)

To test the teletypewriter locally or prove tape lo-

cally before transmission, operate the CIPHER- g

LOCAL TEST-TEXT key lever to its LOCAL
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Figure 81. Flow- diagram, local test condition.

TEST position. Relay BK1 is held operated so it
will not release if the line is opened. Relay TX
and CP are both released thereby opening the cir-

cuits through the armature of relay TR. Signals

sent from the teletypewriter operate the teletype-
writer magnet directly and are not repeated to the
line by relay TR.

75. Station Test (figs. 82 and 83)

To test the station locally operate the STA TEST
key to its TEST position. The station may be

tested in either its text or “cipher” condition, de-
pending on the position of the CIPHER-LOCAL
TEST-TEXT key. In either case the operation of
the STA TEST key to TEST holds relay LS oper-
ated so that signals will not be repeated to the line.
The signals from the teletypewriter do not operate
the teletypewriter selector magnet directly but oper-
ate only relay TR, which repeats them to relay TS
either directly or through the mixing relay unit, de-
pending on whether the station is in the text or
cipher condition.
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Figure 82. Flow diagram, station test and text condition.
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76. Mixing Relay Circuit Operation (figs. 79,
80, 83, 100, and 101}

a. The mixing relay unit is provided to take text
signals from the repeater unit and mix them with
the combinations set up in the cryptographic units,
and to repeat the enciphered signals back to the re-
peater unit for transmission to the line. It also
takes enciphered incoming signals from the repeater
unit, deciphers them with the cryptograph units and
repeats them in text back to the repeater unit for
reproduction on the teletypewriter. The mixing
relay unit is shown with a “crypto unit” in figure
100 and with an “SpTD unit” in figure 101.

b. The dotted indications of the cryptographic
units in figures 100 and 101, are not representative

winding 2-7. Relay R1 will follow these signals
and send over lead A4 the positive battery pulses
for each spacing signal to operate relay LB of the
repeater unit as explained in the description of that
circuit. On the first spacing signal or start pulse
over lead A3, relay R will operate to its spacing or
No. 5 contact since there is no current in its locking
winding 2—7. This will energize the start magnet
of the cryptographic unit from contact No. § of
relay R over the common ring of the cryptographic
unit distributor, the brushes of the unit, the rest
segment to the magnet winding. The start magnet
on energizing releases the shaft of the cryptographic
unit and the brushes start to move. On reaching
the start segment of the cryptographic unit the
brushes place the positive battery from contact No. 5

|

TYPING
——————————————— — -II UNIT |
N b7 . |
| (R) > KEY - TS > 51?6 |
| (OPR)) |
|

| REPEATER l_ -
| UNIT | l

A P
| 131B2 fo) * R ] e |
‘_ o i I KEYBOARD |

S 1o

| e |

N Lo
| ity B
| MIXING RELAY UNIT I
L I TLS3319S

Figure 83. Flow diagram, station test and cipher condition.

of the circuit details of these units but merely show
the transmission and control circuit paths through
them.

c. Assume that power is applied to the 131B2 sta-
tion arrangement and that the CIPHER-LOCAL
TEST-TEXT key lever is thrown to the CIPHER
position. As covered under repeater circuit oper-
ation the motor of the cryptographic unit will be
running. Assume signals are being received over
lead A3 from the repeater unit for enciphering or
deciphering. Relay R will attempt to follow these
signals and will do so, unless held by its locking
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of relay R on terminal 6 of relay S. They also lock
relay R on its No. 5 contact through its locking
winding 2—7. Relay S, which has been locked on its
No. 4 contact by a previous stop pulse, will operate
to its No. 5 contact. Relay S will lock on either of
its contacts through its winding 2-7. This locking
action is not great enough to prevent operation of
the relay by current in its operating winding 3-6
but merely holds it in either position when there is
no current in the operating winding. The operation
of relay S to its No. 5 contact sends a spacing signal
over lead A2 to the repeater unit.




d. As soon as the brush of the cryptographic unit

~ leaves the start segment, relay R is unlocked but

relay S remains on its spacing contact. The second
pulse over lead A3 will position relay R which will
connect either positive or negative battery to the
brush. When the brush reaches segment 1 it will
place this battery either on terminal 6 or terminal 3
of relay S, depending on the position of the contacts
indicated as S and M in the cryptographic unit.
Thus, depending on whether relay R is on its No. 4
or No. 5 contact and depending on the position of
the contact connected to segment 1, relay S will
operate to either its No. 4 or No. 5 contact and send
over lead Az the combination of the pulse as re-
ceived by relay R and the mixing contact of the
cryptographic unit. In this manner the No. 1 pulse
of the character is enciphered or deciphered and sent
back to the repeater unit.

e. The 2, 3, 4, and 5 pulses of the character are
enciphered or deciphered in the same manner as de-

f. As the brush passes over the stop segment it
places negative battery on terminal 6 of relay S and
operates it to its No. 4 contact which sends a mark
If no further
signals are received by relay R no further operation
takes place. Further characters are enciphered in
the same manner as described above.

g. The combination set up on the S and M con-
tacts of all “crypto units” on a circuit must be the
same for each character to result in the deciphering
of the messages. Likewise, the combination set up
on the S and M contacts of all “SpTD units” on a
circuit must be the same for each character although
the combinations for the “SpTD units” are different
from those of the “crypto units.”

or stop pulse to the repeater unit.

77. Single (Half-duplex) Polar Operation

a. REPEATER CIrcuir OPERATION (figs. 84, 78,
and 97). The repeater circuit operation of this type
of service is very similar to that covered in para-
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Figure 84. Flow diagram, two loop operation, text condition.

scribed above. A rule may be stated for the oper-
ation of relay S as follows:

Contact of relay R “Crypto unit”  Contact of relay S

M M S
S S S
M S M
S M M
Contact of relay R “SpTD unit” Contact of relay S
M M M
S S M
M S S
S M S

graphs 71 through 75. The detailed operation will
not be described here. The major differences in cir-
cuit operation between this type of service and that
described in paragraphs 71 through 75 are that the
station sends and receives over separate lines on a
polar basis. This eliminates the bias winding on
relays BK and LR and prevents relay LR from
making the home copy in the text condition. The
local copy is made by the teletyewriter sending con-
tacts operating the selector magnet directly. An-
other difference is that relay LS sends polar signals
to the sending line. The break in this case is also
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different in that spacing current is sent instead of
an open.

b. MixiNG ReLay Circuit OperaTION. This is
covered in paragraph 76.

78. Full-duplex Operation

a. GENERAL., In full-duplex operation a station
sends and receives on separate 131B2 station ar-
rangements. The sending and receiving may be on
either a neutral or polar basis.

b. REPEATER CircUIT OPERATION—RECEIVING
Sme (figs. 78 and 98). In this case the teletype-
writer and 131B2 set do not send signals and the
receiving line operating either neutral or polar is
connected to relays BK and LR only. Since no
sending contacts are used in the teletypewriter they
are replaced by a strap from terminal Bg to terminal
B6. The operation of the parts of the circuit that
are used is about the same as covered in paragraphs
71 through 75 for neutral transmission and 77 for
polar transmission.

c. REPEATER CIRCUIT OPERATION—SENDING SIDE
(figs. 84 and 99). In this case the station receives
no signals and only the sending side of the circuit
is required. Relay LR is removed and a strap re-
places its contacts. Relay BKr1 is blocked operated
as relay BK is never energized. The transmission
may be either on a neutral or polar basis and the
operation of the parts of the circuit that are used is
about the same as covered in paragraph 71 through
75 for neutral transmission and 77 for polar trans-
mission.

d. M1xiNG ReLay CircuiT OpPERATION. This is
covered in paragraph 76.

79. Power Unit

a. GENERAL. The power unit acts as both a recti-
fier to supply d-c power for relay, magnet, lamp
and, sometimes, line operation; and as an a-c vol-
tage changer to supply proper operating voltage to
the teletypewriter and “crypto” or “SpTD unit”
motors if universal or a-c series motors are used. It
will provide the 120 volt d-c and the proper a-c vol-
tage for motor operation with input frequencies and
voltages of 25, 40, 50, or 60 cycles and 95, 108,
115, 125, 190, 210, 230, or 250 volts. Figure 112
shows a wiring diagram of the power unit and
figures 102, 103, and 104 are functional diagrams
of the power circuits when different types of tele-
typewriters are used.
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b. A-c InNpuT. Input a-c is brought into the
power unit over two of the four wires of the 4-con-
ductor cord. The ground side of power is perma-
nently connected to one end of the primary coil of
the power transformer 7. The other side of power
which is controlled by the switch of the teletype-
writer first goes through the safety switch on the
door of the power unit, then through a 1o-ampere
fusetron and is finally connected to one of the vol-
tage taps of the primary depending on the voltage
of the power supply being used. The voltage taps
are so arranged that this connection will provide
the correct number of turns in the primary to pro-
duce approximately 164 volts in the secondary
which feeds the rectifier portion of the. unit.

c. A-c OutpuT. The power for motor operation
is provided at the proper voltage for the frequency
encountered by means of four frequency taps on
the primary of the transformer. In this case the
primary acts as an auto-transformer and the voltage
between the lead connected to the proper frequency
tap and the ground side of power is used for motor
operation. This voltage is controlled by both the
voltage tap and frequency tap used and is supplied
over a third lead in the 4-conductor cord.

d. FrRaME GrouND., The fourth conductor in the
4-conductor cord terminates in the frame of the
power unit and connects it to the frames of the
131B2 set, the teletypewriter, and ground for pro-
tective and shielding purposes.

e. D-C Ourtputr. The output of the secondary of
transformer is applied to the varistor of the power
unit for rectification over two of the four wires
connecting the main part of the unit to the varistor.
The voltage of the input to the varistor is regulated
to produce the proper d-c output by means of eight
taps on the secondary of the transformer. The recti-
fier is protected by a 1.6-ampere fusetron in one
side of the secondary output. The varistor unit
which consists of selenium disks connected as a
full-wave rectifier, rectifies the ac and provides dc

-over the two remaining leads of the cord to the main

unit. - A filter consisting of a retard coil and two
capacitors is provided on the output of the varistor
to reduce the amount of ripple in the output. A
2,000-ohm resistor is provided across the d-c output
to prevent the d-c voltage from rising sharply when
the load is removed. The d-c output and frame
ground appear on a 3-conductor cord leaving the
unit,




Section XVII.

80. Testing Equipment

Test Set I-181, Test Set I-193-A, and Test Set TS-
190/U are test sets ordinarily used with Teletype-
writer Set 131B2.

a. Test SEr I-181. This is a current-flow type
relay adjusting set. The primary purpose of the
current-flow test set is to measure and control the
amount of current flow through the winding of a
relay or similar electro-magnetic apparatus which is
being tested or adjusted. Test Set I-181 also may
be used as a d-c milliammeter over three meter
scale ranges of o to 15 milliamperes, o to 75 milli-
amperes, and o to 150 milliamperes. TM 11-2036
gives detailed instructions for the use of this test set.

b. Test SET 1-193—-A. This test set provides a
means for testing and adjusting polar relays 255-A,
D-163119A, and D-164816. It is a compact, port-
able unit assembled in a plywood carrying case with
a hinged cover. The top of the panel of the unit
is arranged with terminals, keys, jacks, and a meter.
On the under side of the panel are located the asso-
ciated resistors, capacitors, and filters. The unit
may be removed from the carrying case by loosen-
ing four screws. When removed from the carry-
ing case, the unit may be mounted on a relay rack,
if required. At each end of the test set is a com-
partment. One compartment is for carrying three
spare relays, either 255-A, D-164816, or D-
163119A. Two of the three sections of the other
compartment are used as locations for relays S1
and S2, which are part of the equipment of Test
Set I-193—A ; the third section is used as a location
for a spare relay, either relay 255-A or D-163119A.
Detailed information pertaining to Test Set I-193-A
is given in TM 11-2513.

¢. Test SEr TS-190/U. This test set is a tele-
phone test receiver assemhbly with a switch-controlled
resistance external to the receiver. It is designed
for maintenance use with telephone and telegraph
communications equipments, and includes a cord
equipped with a test pick and with a spring socket
chuck to which spring clips or other types of ter-
minals may be affixed. The test receiver unit itself
is of about 1,000-ohm resistance. The external re-
sistance is of 50,000 ohms. The resistance is nor-
mally in series with the receiver element, but the
resistance may be short-circuited by depressing a
switch in the handle of the test pick. The resist-

TROUBLE LOCATION

ance has two purposes: to protect the ear of the
user against excessive clicks when probing for the
presence of potentials in circuits, and to provide a
high-impedance monitoring receiver so that it may
be bridged across high-impedance circuits without
appreciably affecting the circuit performance, or for
bridging across circuit points without shunting
down the current so much as to cause the release
of the relays.

81. Technique of Trouble Location

Trouble in a 131B2 station may be located in any
of the several elements making up the station ar-
rangement. It will usually be indicated by the fail-
ure of the station to type any copy, to type correct
copy, to pass its line-up tests or to transmit good
signals. Other troubles such as failure of lamps to
light and failure of the break arrangements to
function may also be encountered. The station line-
up procedures covered in paragraphs 29 through 33
are very useful in locating the part of the station
that is in trouble. The line-up procedure applicable
to the type of installation being worked on should
be used. If the station is not installed in any partic-
ular system but is being repaired or tested for re-
use, use the line-up procedure for single (half-
duplex) stations as covered in paragraph 30. Tables
VI, VII, VIII, and IX gives a comprehensive step-
by-step method of locating trouble. These tables
cover the different types of station installations and
should be used accordingly. If, by using the tables,
a trouble is localized in a certain part of the circuit
such as the failure of a relay to function properly,
the actual cause of the trouble may be relay adjust-
ment or failure of the electrical path operating the
relay. The continuity of the electrical paths may
be checked by the use of an ohmmeter although care
must be used to insure that parallel paths do not
give an appearance of continuity where it does not
exist. Before making any continuity checks with
an ohmmeter be sure that all power is off the station.
The functional diagrams (figs. 96 through 104) are
very useful in checking the electrical paths under
various station conditions.

82. Use of Diagrams and Charts

a. AppArRATUS DESIGNATED. Wiring diagrams of
the repeater unit, mixing relay unit and power cir-
cuit are figures 109, 110, and 111 respectively. In
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these diagrams each piece of apparatus has the same
designation as that stamped on the equipment and
the wiring terminals of each piece of apparatus are
shown in their proper relative locations as viewed
from the wiring side. The diagrams shown in fig-
ures 109 and 110, use the airline system of showing
connections. With this system each piece of ap-
paratus is arbitrarily numbered and lines called
“feed lines,” representing the individual wires are
carried a short distance and terminated at a common

or base line running at right angles to the feed lines.
These feed lines are marked with the color of the
wire and have a number near the base line which is
the same as the number of the piece of apparatus
to which the other end of the wire connects. It is
not necessary to trace a connection through the
common or base line and no provision is made for
doing so. By observing the color and identification
number it is possible to move directly to the other
end of the wire.

Table VI. Trouble location single (half-duplex) stations, types AO and J*

?\;2? Cons%;?igﬁ of Indication of trouble Detailed action to be taken
1. Power on, station in text. Tt motors do not run. a. Check presence of primary power supply.
b. Check power connections to and between tt
and 131B2 set.
c. Check fusetrons or fustats of tt apparatus.
d. Check tt power switches.
e. Check input fusetron (10 amp) of POWER
UNIT.
f. Check safety switch of POWER UNIT.
g. Check that proper voltage and frequency taps
of POWER UNIT are being used.
Output voltage of POWER | a. Check output fusetron (1.6 amps) of
UNIT not within limits POWER UNIT.
(120 = 2 volts). b. Check output taps of POWER UNIT.

2. Station in local test, relay | Orientation range of tt from | a. If tt is equipped with governed motors check

BK1 blocked operated, signals of own keyboard or motor speeds.
STA. TEST key in REG transmitter-distributor less | b. Check adjustment of tt selector mechanism.
position. than 68 points. (See par. | c. Check that relay TS is on its No. 4 contact.
30¢ and d.) d. Check other tt adjustments such as those of
the keyboard and transmitter-distributor if
used.
e. Check optional wiring of 131B2 set.

3. Station in station test and | Orientation range of tt from | a. Check adjustment and operation of relay TR
text, relay BK1 still blocked signals of own keyboard or (continuity of coils of filter is important).
operated. transmitter-distributor less | b. Check adjustment and operation of relay TS

than 68 points or limits of (continuity of coils of filter is important.)
range more than 10 points | c. Check that relay RV is on its No. 4 contact.
different than step 2. (See | d. Check that relay LS remains on its No. 4
par. 307 and 7.) contact.

e. Check that relay TX is operated.

f. Check optional wiring of 131B2 set.

TEXT lamp is not lighted. | a. Check for burned-out lamp.

b. Check adjustment of relay TX.

4. Station in test and cipher, | Motor of “crypto unit” or | a. Check that power relay in power box of 131B2
relay BKI1 still blocked “SpTD unit” does not set is operated. )
operated. start. b. Check that relay CP is operated.

c. Check fustat (3.2 amp) in power box of 131B2
set.

* See paragraph 30.
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Table VI. Trouble location single (half-duplex) stations, types AO and J* (continued)

SNt(eLp Cox;iil;iicég of Indication of trouble Detailed action to be taken
No copy or poor copy on tt | a. If governed motors are used on ‘“cryto unit”
from signals sent from or “SpTD unit” check motor speeds.
own keyboard or transmit- | b. Check clutch torque of “crypto unit” or
ter-distributor with Test “SpTD unit.”
Element removed from | c. Check adjustment of start magnet and latch
“crypto unit” or tape re- of “crypto unit” or “SpTD unit.”
moved and “tape-out” pin | d. Check condition and adjustment of ‘“crypto
depressed on “SpTD unit.” unit” or “SpTD unit” distributor face and
(See par. 30n, o, p.) brushes.
e. Check operation and adjustment of relay R
(continuity of coils of filter is important).
f. Check operation and adjustment of relay RI.
g. Check operation and adjustment of relay S
(continuity of ccils of filter is important).
CIPHER lamp is not lighted. | a. Check for burned-out lamp.
b. Check adjustment of relay CP.

5. Station 'in regular and text, | Orientation range of tt from | a. Check operation and adjustment of relay LR.
and connected to a line to signals sent to station from | b. Check to see that relay RV is on its No. §
local or distant station, re- a local or distant point less contact.
lay BK1 unblocked. than 68 points or limits of | ¢. Check options used in 131B2 set.

range more than 10 points
different than step 3.
Signals sent from tt key- | a. Check to see that relay LT is on its No. 2

board or transmitter-dis- contact.
tributor to line show more | b. Check operation and adjustment of relay LS.
than = 5 percent distor- | c. ‘Check to see that relay RV is on its No. 4
tion. contact.

d. Check to see that relay BK is operated to its

No. 4 contact. .

e. Check that relay BK1 is operated.

6. Station in regular and cipher, | When signals are being sent | a. Check operation and adjustment of relay LB.
and connected to a line to from the tt keyboard or
a local or- distant station, transmitter-distributor local
relay BK1 unblocked. copy is bad.

When signals are being sent | a. Check that relay BK1 is released.
from tt keyboard or trans- | b. Check operation and adjustment of relay BK.
mitter-distributor and the
line is opened (break re-
ceived) transmission stops.

When line is opened (break | a. Check for burned-out lamp.
received) BREAK lamp { b. Check to see that relay CP is released.
does not light and set does | c. Check to see that relay TX is operated.
not change from cipher to
text condition.

After line has been opened | a. Check to see that relay BKI1 is cperated.

(break received) operation
of BREAK-BREAK RE-
LEASE key does not put
out BREAK lamp and re-
turn set to CIPHER.
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Table VI1I. Trouble location alternate encipher and decipher room circuit, types A, C, AA, and AC*

%g? Cm;?;g‘;ﬁ of Indication of trouble Wetailed action to be taken
1. ‘Power on, station in text. Tt motors do not run. a. Check presence of primary power supply.
b. Check power connections to and between tt
and 131B2 set.
c. Check fusetrons or fustats of tt apparatus.
d. Check tt power switches.
e. Check input fusetron (10 amp) of POWER
" UNIT.
f. Check safety switch of POWER UNIT.
g. Check that proper voltage and frequency taps
of POWER UNIT are being used.
Output voltage of POWER | a. Check output fusetron (1.6 amp) of POWER
UNIT not within limits UNIT.
(120 == 2 volts). b. Check output taps of POWER UNIT.
a Station in regular, and local | Orientation range of tt from | a. If tt is equipped with governed motoers check
test. signal of own keyboard or motor speeds. ’
transmitter-distributor less | b. Check adjustment of tt selector mechanism.
than 68 points. (See par. | c. Check that relay TS is on its No. 4 contact.
31c and d.) d. Check other tt adjustments such as those of
the keyboard and transmitter-distributor if
used.
e. Check optional wiring of 131B2 set.
3. Station in regular and text. | Orientation range of typing | a. Check adjustment of typing reperforator in-
reperforator of 133 table, cluding motor speed.
TC-16, or TC-17 from sig- | b. Check operation and adjustment of relay LS.
nals of tt keyboard trans- | c. Check operation and adjustment of relay TR
mitter-distributor less than (continuity of coils of filter is important).
68 points. (See par. 31¢.) d. Check that relay RV is on its No. 4 contact.
e. Check that relay TX is operated.
f. Check optional wiring of 131B2 set.
g. Check that relay LT is on its No. 2 contact.
Orientation range of tt on | a. Check adjustment of transmitter-distributor
signals sent from transmit- on 133 table, TC-16 or TC-17.
ter-distributor of 133 table, | b. Check operatien and adjustment of relay LS.
TC-16 or TC-17 is less | c. Check operation and adjustment of relay TS
than 68 points or limits or (continuity of coils of filter is important).
range are more than 10 | d. Check that relay RV is on its No. § contact.
points different than step 2.
(See par. 311)
TEXT lamp is not lighted. a. Check for burned-out lamp.
b. Check adjustment of relay TX.
4. Station in regular and cipher. | Motor of “crypto unit” of | a. Check that power relay in power box of
“SpTD unit” does not 131B2 set is operated.

* See paragraph 31.

start.

Check that relay CP is operated.
Check - fustat (3.2 amp) in power box of
131B2 set is operated.
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Table VII.

Trouble location alternate encipher and decipher room circuit types A, C, AA, and AC* (continued)

Step
No.

Condition of
station

Indication of trouble

Detailed action to be taken

No copy or poor copy on tt
from signals sent {rom
transmitter - distributor of
133 table, TC-16 or TC-17
with Test Element removed
from “crypto unit” or tape
removed and “tape-out” pin
depressed on “SpTD unit.”
(See pars. 310, p, q.)

CIPHER lamp is not lighted.

When signals are sent from
tt keyboard or transmitter-
distributor, local copy is
bad.

If governed motors are used on “crypto unit”
or “SpTD unit” check imotor speed.

Check clutch torque of “crypto unit” or
“SpTD unit.”

Check adjustment of start magnet and latch
of “crypto unit” or “SpTD unit.”

Check condition and adjustment of “crypto
unit” or “SpTD unit” distributor face and
brushes.

Check operation and adjustment of relay R
(continuity of coils of filters is important).

Check operation and adjustment of relay RI1.

Check operation and adjustment of relay S
(continuity of coils of filter is important).

Check for burned-out lamp.
Check adjustment of relay CP.

‘Check operation and adjustment of relay LB.

Table VIII. Trouble location full duplex station sending set* and simultaneous encipher and decipher off line circuit,
types B, D, and BD enciphering set’

?\%2? Corsxtd;ggg of Indication of trouble Detailed action to be taken
1. Power on, station in text. Tt motors do not run. a. Check presence of primary power supply.
b. Check power connections to and between tt
and 131B2 set.
c. Check fusetrons or fustats of tt apparatus.
d. Check tt power switches.
e. Check input fusetron (10 amp) of POWER
UNIT. '
f. Check safety switch of POWER UNIT.
g. ‘Check that proper voltage and frequency taps
of POWER UNIT are being used.
Output voltage of POWER | a. Check output fusetron (1.6 amp) of POWER
UNIT not within limits UNIT.
(120 = 2 volts). b. Check output taps of POWER UNIT.
2. Station in Regular and Local | Orientation range of tt from | a. If tt is equipped with governed motors check
Test. signals of own keyboard or motor speeds.
transmitter-distributor less | b. Check adjustment of tt selector mechanism.
than 68 points. (See pars. | c. Check other tt adjustments such as those of
32a(5) and 33b(2).) the keyboard and transmitter-distributor.
d. Check optional wiring of 13182 set.

* See paragraph 381.
1 See paragraph 32.
2 See paragraph 33b.
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Table T'III. Trouble location full duplex station sending set* and simultaneous encipher and decipher off line Circuit
: types B, D, and BD, Enciphering set® (continued)

Step Condition of

No. station Indication of trouble Detailed action to be taken
3. Station in regular text, and | Orientation range of tt of | a. Check that relay LT is on its No. 2 contact.
output.of stations connected receiving set, tt on output | b. Check operation and adjustment of relay LS.
either to a receiving set in of station or typing reper- | c. Check operation and adjustment of relay TR
good operating condition, to forator of 133 table, TC- (continuity of coils of filter is important).
a receiving tt, or to the 16 or TC-17 from signals | d. ‘Check that relay TX is operated.
typing reperforator of a sent from station tt key- | e. Check that relay BK1 is blocked operated. .
133 table, T'C-16, or TC- board or transmitter-dis- | f. Check wiring options of 131B2 set.
17, tributor less than 68 points.
(See pars.. 322(10) and
33b(7).) ’
TEXT lamp is not lighted. a. Check for burned out lamp.
b. Check adjustment of relay TX.
4 Station in regular and ciph‘er. Motor of “crypto unit” or | a. Check that power relay in power box of

“SpTD unit” does not start. 131B2 set is operated.
b. Check that relay CP is operated.
c. Check fustat (3.2 amp) in power box of

131B2 set.

When signals are sent from | a. If governed motors are used on “crypto unit”
station tt keyboard or or “SpTD unit” check motor speeds.
transmitter-distributor ori- | b. ‘Check <lutch torque of “crypto unit” or
entation range of tt of re- “SpTD unit.”

"ceiving set, tt on line or | c. Check adjustment of start magnet and latch
typing reperforator on 133 of “crypto unit” or “SpTD unit.”
table TC-16, or TC-17 is | d. Check condition and adjustment of “crypto
less than 68 points or limits unit” and “SpTD unit” distributor faces and
of range more than 10 brushes.

points different than step 3. | e. Check operation and adjustment of relay R
(continuity of coils of filters is important).
f. Check operation and adjustment of relay S
(continuity of coils of filters is important).

| CIPHER lamp is not lighted. | a. '‘Check for burned out lamp.
i b. Check adjustment of relay CP.

Table 1X. Trouble location full duplex station receiving set' and simultancous encipher and decipher off line circuit,
Types B, D, and BD deciphering set®

Conditi f C s
Sﬁg{) Orslteit}gﬁ ° Indication of trouble ] Detailed action to be taken »
1. Power on, station in text. Tt motors do not run. a. Check presence of primary power supply.

b. Check power connections to and between tt *
and 131B2 set.
Check fusetrons or fustats of tt apparatus.
. Check tt power switches.
e. Check input fusetron (10 amp.) of POWER
UNIT.
f. Check safety switch of POWER UNIT.
‘Check that proper voltage and frequency taps
of POWER UNIT are being used. -

o

1 See paragraph 32,
2 See paragraph 33c.
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RELEASE key is operated
to BREAK RELEASE
and returned to normal the
set fails to return to cipher.

Table IX. Trouble location full duplex station receiving set* and simultaneous encipher and decipher off line circuit,
Types B, D, and BD deciphering set® (continued)
%}g? Cms“ti;gg:: of Indication of trouble Detailed action to be taken
Output voltage of POWER | a. Check output fusetron (1.6 amp.) of POWER
UNIT not within limits UNIT.
(120 = 2 volts). b. Check output taps of POWER UNIT.
2. Station in regular and text, | Orientation range of tt of re- | a. If receiving set tt is equipped with a gov-
and input of station con- ceiving set from signals erned motor check its speed.
nected either to a sending sent from sending set, trans- | b. ‘Check operation and adjustment of relay LR.
set in good operating con- mitter-distributor, tt key- | c. Check operation and adjustment of relay TS
dition, to a transmitter-dis- board or transmitter-dis- (continuity of coils of filters is important).
tributor, tt keyboard or to tributor of 133 table, TC- | d. Check that relay RV is on its No. 5 contact.
the transmitter-distributor 16, or TC-17 on input less | e. Check that relay TX is operated.
of a 133 table, TC-16, or than 68 points. (See pars. | f. Check adjustment of tt selector mechanism.
TC-17. 32a(16) and 33¢(2).) g. Check other adjustments of tt.
h. Check optional wiring of 131B2 set.
3. Station in  regular and | Motor of “crypto unit” of | a. Check that power relay in power box of
cipher. “SpTD unit” does not start. | 131B2 set is operated.
b. Check that relay CP is operated.
c. Check fustat (3.2 amp.) in power box of
131B2 set.
Orientation range of receiv- | a. If governed motors are used on “crypto unit”
ing set tt on signals sent or “SpTD unit” check motor speed.
from sending set, transmit- | b. Check clutch torque of “crypto unit” or
ter-distributor, tt keyboard “SpTD unit.”

o on transmitter - distributor| ¢. Check start magnet and latch of “crypto unit”
of 133 table, TC-16, or or “SpTD unit.”

- TC-17 on input less than 68 | d. Check condition and adjustment of ‘“crypto
points or limits of range unit” or “SpTD unit” distributor faces and
more than 10 points dif- brushes.
ferent than step 2. (See | e. Check operation and adjustment of relay R
pars. 32a¢(2¢), (21), (22); (continuity of coils of filters is important).
33¢c(7), (8), and (9).) f. Check operation and adjustment of relay S

(continuity of coils of filters is important).
g. Check operation and adjustment of relay R1.
h. Check that relay TR is on its No. 4 contact.
i. Check that relay BK1 is operated.
j. Check that relay LB is on its No. 4 contact.
k. Check that relay RV is on its No. 5 contact.
1. Check optional wiring of 131B2 set.
CIPHER lamp is not lighted. | a. Check for burned out lamp.
b. Check adjustment of relay CP.
When loop is opened (break | a. Check that relay BKI is released.
received) receiving set | b. Check operation and adjustment of relay BK.
fails to return to text.® c. Check that relay CP is released.
) d. Check that relay TX is operated.
When loop is opened (break | a. Check for burned out lamp.
received) BREAK lamp | b. Check adjustment of relay BKI. ‘
does not light.
W h en BREAK-BREAK | a. Check that relay BKI1 is operated.

(W» g t See paragraph 32,

2 See paragraph 33c.

® Ounly applicable where break feature is used.
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CIRCUIT REQUIREMENTS

NOTES:

“"B/G" BATTERY AND GROUND BOTH HAVE TO BE FURNISHED OVER TESTING LEADS
"BAT" BATTERY ALONE MUST BE FURNISHED OVER TESTING LEADS

"GRD"GROUND ALONE MUST BE FURNISHED OVER TESTING LEADS

"NGB"NON - GROUNDED BATTERY REQUIRED TO REVERSE DIRECTION OF CURRENT FLOW

"
b4
o
<
b3
w
'3
a3
€|<g MAGNITUDE OF READJ. CURRENT IN MILLIAMPERES
z |8
o
bl
clals MAGNITUDE OF TESTING CURRENT IN MILLIAMPERES
z +=
A
€ (5% < STRENGTH OF CURRENT TO BE PASSED THROUGH WINDING TO ESTABLISH DEFINITE MAGNETIC CONDITION
3 k8|2 IMMEDIATELY BEFORE TEST OR READJUST
§ 28 FUNCTION OF RELAY TO BE TESTED. O= OPERATE; R= RELEASE; NO=NON-OPERATE
g8
a gé INDICATES WINDING OF RELAY TO WHICH CURRENT FLOW REQUIREMENT APBELIES
w
W
uheg REFERENCE TO TEST NOTES AT BOTTOM OF THIS TABLE
=
hed DESIGNATES WAY IN WHICH TEST SET IS TO BE APPLIED TO CIRCUIT. SEE NOTES IN "REMARKS" COLUMN
T FOR EXPLANATION OF SYMBOLS
S
-4
£z
31z THE POINT OR POINTS IN THE CIRCUIT UNDER TEST TO WHICH BATTERY OR GROUND IS TO BE CONNECTED iN
z | o 1Sl | MAKING THE SPECIFIED ELECTRICAL TESTS. THESE POINTS OF CONNECTION ARE USUALLY THE WINDINGS OF
o |2 THE RELAYS.
- v
é = ‘: LETTERS IN PARENTHESES INDICATE APPARATUS TO WHICH CONNECTION IS REQUIRED.
e jwiZz
AL
o w -
LXK BLOCK THE ARMATURE OF DESIGNATED RELAYS IN THE CIRCUIT IN EITHER AN OPERATED (O) OR NON-OPERATED
S @ i
31983 (NO) POSITION.
)
gla 32
v
EH GAP BETWEEN CORE AND ARMATURE (OR NEAREST STOP PIN) GIVEN IN THOUSANDTHS OF AN INCH.
L <k
g1 %4
@ | oF
P . INFORMATION IN THESE COLUMNS MAY BE DISREGARDED SINCE THE INFORMATION IS GIVEN
8| ay UNDER THE REQUIRMENTS FOR THE INDIVIDUAL RELAYS
2| ac
v w
21 8 MANUFACTURERS CODE NUMBER OF RELAY
é [¥)
< Y
sl @ FUNCTIONAL DESIGNATION OF APPARATUS
[

TEST NOTES:

THEY GIVE SPECIAL

THESE NOTES ARE REFERRED TO IN COLUMN HEADED “SEE TEST NOTE NO*

CONDITIONS FOR TESTING RELAYS, OPPOSITE WHICH TEST NOTE NUMBER APPEARS

TLs3321s
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b. Circuritr REQUIREMENT TaBLE. Figures 106
and 108 include circuit requirement tables which
provide information for adjusting the relays. Fig-
ure 85 illustrates the headings of a typical circuit
requirement table and explains the meaning of the
usual entries in each column. The test clip data

Section XVIII.

83. Maintenance of Relays

a. Relays are given designations which appear on
the schematic, wiring, and functional diagrams, and
these designations are stamped on the relays. The
circuit requirement tables which form a part of the
circuit schematic drawings show the designation of
the relays in the first column and the code of the
relay in the second column. In general, the first part
of the code is the relay type such as U type, 239
type, etc.

b. FITCAL is applied to relays as explained in
paragraph 46. The procedures and requirements
covered herein are used when the relay fails to
function properly in the circuit.

¢. Relay maintenance involves cleaning of the re-
lay parts and eontacts, adjustment to meet mechani-
cal requirements, and the further refinement of
some of these adjustments, if necessary, to meet
the electrical requirements. For the U-, Y-, and
239-type relays, the electrical requirements are
shown in the circuit requirement table. An ex-
planation of the information shown in the circuit
requirement table is covered in paragraph 82b. In
practically all cases electrical and mechanical re-
quirements are specified under two headings: Test
and Readjust. If a relay mects the test require-
ments it is satisfactory for service. If, however,
on investigation it is found that certain of the
test requirements which may affect the performance
of the relay in the circuit are not met, adjust the
relay to meet the readjust requirements. These re-
quirements are more severe than the test require-
ments.

84. Winding and Spring Designations of U-,
Y-, and 239-type Relays

a. The contact springs and winding terminals of
U- and Y-type relays are numbered consecutively
from right to left facing the terminal side of the
relay. (See fig. 86.) The top and bottom spring
assemblies of the relay are each numbered in-this
sequence. On the circuit schematic and wiring
diagrams the top and bottom relay spring pile-ups

columns specify relay spring or winding términals
to which current flow test set connections are to -be
made. The numbering of the terminals of the U-
and Y- and 239-type relays is explained in para-
graph 83.

REPAIRS

are shown, respectively; above and below the relay
core and winding convention. A relay winding ter-
minal on the drawing is followed by the letter T or
B to indicate whether it is aligned with the top or
bottom spring terminal pile-ups.
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Figure 86. Winding and spring terminal arrangement, U-
and Y- type relays, viewed from rear (terminal side).

b. The contact and winding terminals of 239-type
relays are located in a single horizontal group num-
bered consecutively from right to left -facing the
terminal side of the relay as shown in figure 8.
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Figure 87. Winding and spring terminal arrangement,
239-type relays, viewed from rear (terminal side).
85. Cleaning Relays and Contacts, U-, Y-, and
239-type Relays

a. GENERAL. It is essential that relay parts and
contacts be kept clean since failure of a circuit is
often traced to particles of dirt or lint between con-
tacts or to dirty parts of a relay. Covers are pro-
vided to reduce as far as possible the entry and
accumulation of foreign materials to the working
parts of relays. It is important that relay covers
be kept in place except when necessary to remove
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them for maintenance purposes. When covers are
replaced on relays, replace them right side up as
determined by the designations on the covers in
order to avoid depositing dirt and lint from the
bottom of the cover on the relay contacts and parts.
When relays are cleaned, the inside of the cover
should be wiped clean, using a lint-free cloth.

b. TesTiNGg CoNTAcTs. If there is evidence that
a relay contact is not properly closed, this condition
may be checked for by bridging a test receiver
(such as Test Set TS-190/U) across the springs
of the contact through which current should be
flowing. Absence of clicks or fluttering in the test
receiver is evidence of a satisfactory contact. If
the contact is unsatisfactory and on inspection it is
found to be in mechanical adjustment, burnish it.
(See ¢ below.)

c. ConTACT BURNISHING. When necessary to
clean the contacts, burnish them using a clean No.
266 blade of the No. 265C contact burnisher. It
is very important to keep the blades of the contact
burnisher and any thickness gauges which are used
on the contacts clean. -Wipe these off with a clean,
dry cloth before placing them against each contact
and frequently wipe them with a clean cloth damp-
ened with dry-cleaning solvent (SD).

(1) In burnishing normally open contacts of a
U- or Y-type relay, place the blade of the burnisher
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Figure 88. Front and top views of typical U-type relay.

9%

between the contacts and operate the relay man-

ually to give a slight pressure against the blade of
the burnisher. At the same time move the blade
back and forth. The desired result is usually ob-
tained by rubbing the burnisher between the con-
tacts two or three times. In the case of normally
closed contacts, the tensions of the springs them-

selves will usually furnish sufficient pressure against

the burnisher. On springs having heavy tension, lift
one of the springs away to insert the burnisher.

(2) To burnish contacts of the 239-type relay,
back off the contact screws an equal amount and
far enough to permit the flat blade of the No. 265C
contact burnisher to enter easily between the arma-
ture and the contact. This will facilitate burnishing
the contacts on the armature and contact screws at
the proper angle. Insert a clean blade of the con-
tact burnisher horizontally between the armature
and the stationary contact. Hold the armature or
flexible contact against the contact burnisher and
proceed to burnish the contacts. While rubbing the
contact burnisher back and forth take care to hold
it parallel to the armature. Continue the operation

until the contacts on both sides of the armature are <%
cleaned as determined by visual inspection. Do not " .

attempt to produce a convex surface on the
stationary contact.
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86. Requirements for Relays BKI, CP, and TX

a. ReLay BKi1. Relay BKi1 is a Y-type and re-
lays CP and TX are U-type. The U- and Y-type
relays are of the same general type and the same
class of mechanical requirements and methods of
adjustments apply to both. Figure 88 shows front
and top views of a typical U-type relay.

b. TooLs aND Gavces. Tools and gauges, the
use of which are referred to in the requirements
for U- and Y-type relays in this paragraph are tabu-
lated below. All codes are Western Electric Com-
pany codes, unless otherwise specified.

Tools Description
Gauges
No. 7o0H 0-30-gram gauge
No. 131A Thickness gauges (consists of
a nest of No. 132-type
gauges).
Test sets
Test Set I-181 Current flow test set for test-
(D-162269) ing and adjusting relays.

¢. SPRING ARRANGEMENTS. The spring arrange-
ments and spring tension requirements are shown
in figure 89.

Tools Description
87. Adjustment of Relays BKI, CP, and TX
No. 474A 3/16” by %" hexagonal closed a. ARMATURE TrRAVEL. The armature travel re-
end offset wrench. quirement is shown on the circuit requirement table.
No. 505A Spring adjuster for thin To adjust the armature travel insert the proper No.
(0.013 inch) springs 132-type gauge between the armature and core with
No. 507A Spring adjuster for springs the long axis of the gauge parallel to the axis of the
(two required) other than o0.013 inch core. Turn the adjusting nut with the No. 474A
springs. wrench until friction is felt against the gauge.
No. 265C Contact burnisher b. STup Gaps. Stud gaps labeled T (fig. 89)
RELAY BKI RELAYS CP AND TX
I \/ A\
BOTTOM ToP TOP AND BOTTOM
12 3 4 56 2 34 567178 723455789l01l
| T R R | | T B T 1 1
BCBCCA cBCCOCA ED C C B8 C C B C C A
SPOOLHEAD
R SPRINGS
_
4 L ARM. A 4 ARM. 4 4 4 ARM
OPR. OPR. OPR
TENSION, GRAMS.
SPRING TENSION REQUIREMENTS TEST  READJUST
ALL SPRINGS SHALL BE TENSIONED TOWARD THE ARMATURE. APPLY THE GAUGE
SO THAT ITS TIP ENGAGES BOTH PRONGS OF FORKED SPRINGS. ON SOLID
SPRINGS APPLY THE TIP OF THE GAUGE JUST IN FRONT OF CONTACT. USE
THE 70H GAUGE.
TENSION OF SPRINGS MARKED ARM OPR IS MEASURED WITH THE ARMATURE IN
THE OPERATED POSITION; TENSION OF ALL OTHER SPRINGS IS MEASURED
WITH THE ARMATURE IN THE NONOPERATED POSITION.
THE MINIMUM ARMATURE BACK TENSION MEASURED AS THE ARMATURE LEAVES
ITS BACK STOP. I8 22
THE SPRINGS DESIGNATED A HAVE NO DEFINITE TENSION REQUIREMENT OTHER
THAN THAT THE COMBINED PRESSURES OF THE TOP AND BOTTOM A SPRINGS
(TOGETHER WITH THE D SPRING OF RELAY BKI) SHALL BE SUFFICIENT TO
MEET THE ARMATURE BACK TENSIOM REOUIREMENTS ABOVE.
MINIMUM TENSION OF D SPRINGS MEASURED AS THE SPRING LEAVES THE STUD. s 8
MINIMUM TENSION OF B SPRINGS MEASURED AS THE CONTACTS RREAK. 8 20
MINIMUM TENSION OF C SPRINGS MEASURED AS THE SPRING TANG LEAVES THE
SPCOLHEAD. 25 30
MINIMUM TENSION OF E SPRINGS MEASURED AS THE CONTACTS BREAK. 28 30
TL83326S

Figure 89. Spring adjustinents and spring tension requirements.
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should be a minimum of 0.006 inches. The stud gap
labeled S should be a slight clearance.

c. CoNTACT SEPARATION. The minimum separa-
tion between each pair of contacts normally opened
or between each pair of contacts that are opened
when the relay is electrically operated should be
0.005 inch except for the contact labeled [ (fig.
89) which should be a minimum of 0.010 inch.

d. CoNnTacT MAKE. (1) Both contacts on the
fork spring should make with their associated con-
tacts with the relay in the electrically operated posi-
tion for normally open contacts and in the
unoperated position for normally closed contacts.

(2) All normally open contacts should make
when the relay armature is electrically operated
against a gauge of 0.008-inch thickness (No. 132A
gauge) placed between the armature and the fork.
These requirements are met if at least one of the
two contacts of forked springs close or make,

Note. Stud gaps in b above insure that normally closed
contacts close before the armature fully restores.

e. ADJUSTMENT OF SPRINGS. (I) Use the No.
505A spring adjuster for thin springs and the No.
507A spring adjuster for thick springs. To adjust
the position of springs to meet the contact separa-
tion, stud gap, and contact make requirements,
adjust the spring tangs resting against the spool-
head. To do this hold the spring with one No.
507A spring adjuster placed above the spring tang
and adjust the tang to the right or left as required
with another No. 507A adjuster. To adjust the
tension of a spring, span the spring with the slotted
end of the spring adjuster just back of the stud
and slide the adjuster to the base of the spring. Ad-
just the springs to the right or left as required,
exercising care not to disturb adjacent springs. All
springs should be approximately straight but a
slight bow is permissible if there is a clearance be-
tween adjacent springs in either the nonoperated or
electrically-operated position of the relay armature.

(2) The relays should meet the specified elec-
trical requirements. Connect a current flow test set
(Test Set I-181) as indicated in the circuit require-
ment table and apply the current flow values speci-
fied therein. If the relay fails to meet requirements
adjust as follows: To meet the operate require-
ment decrease the tension of moving springs to-
ward the minimum. If the requirement cannot be
met in this manner increase the stud gaps. To meet
the release requirement increase the tension of the

gé

moving springs. In all cases, however, keep the
tensions within the requirements specified in figure
&9.

88. Requirements for Relays BK, LB, LT, and
RV (239-type) (fig. 90)

a. These relays, with permanently magnetized
pole pieces, with close spacing between the pole
pieces and the armature, and with comparatively
small contact travel and contact pressures, are par-
ticularly susceptible to trouble if foreign material
is allowed to enter the relay. Small magnetic
particles which are attracted to the pole pieces may
result in a change in performance. For this reason,
it is important that the relay cover cap should be
adjusted as to provide a dustproof joint at the back
end of the plate on the cover cap.
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Figure 90. 239-type relay.

b. Relays LB, LT, and RV are in the unoperated
position when the armature rests against the right-
hand contact screw. The armature of relay BK
tends to stand between the contacts when no current
is flowing through the windings. When negative bat-
tery is connected to its No. 5 or No. 6 terminal
the armature tends to move to the left-hand contact.

c. Tools and gauges, referred to in the require-

ments for 239-type relays-in this paragraph are tab- o

ulated below. All codes are Western Electric Com- o

pany codes unless otherwise specified.




Tools Description
No. 340
(2 required) Tool
No. 363 Spring adjuster
KS-6320 orange stick
3-inch cabinet screw driver
61%-inch P-long-nose plier
4-inch regular screw driver
No. 265C Contact burnisher
Gauges
No. 70D 50-0-50 gram gauge
No. 70F 10-0-10 gram gauge
No. 74D Thickness gauge nest
No. 92D Nonmagnetic offset thickness
gauge
Test sets
Test Set I-181 Current flow test set for test-
(D-162269) ing and adjusting relays.

89. Mechanical Adjustments for Relays BK,
LB, LT, and RV (239-type)

a. FLExiBLE CONTACT SPRING ALIGNMENT (fig.
01). (1) The tips of the flexible contact springs
should be approximately flat, bear upon each other
at the top and bottom edges, and make a line con-
tact for at least 25 percent of the distance across
the 3/16-inch width. Gauge by eye.

(2) If the tips of the flexible contact springs do
not rest against each other properly, back off the
contact screws with the No. 340 tool and adjust the
tips of the springs as required using the No. 363
spring adjuster. Reset the contact screws to meet
contact travel requirements.

(3) Check to see that the flexible springs rest
against each other in line with the armature with a
pressure of 20 to 50 grams measured on one spring
at the contact with the other spring held so that it
cannot follow its mate. Use the No. 70D gauge to
measure the tension and hold the other spring with
the flat end of the KS-6320 orange stick. ' If neces-
sary, back off the contact screws with the No. 340
tool and adjust the tension by applying the No. 363
spring adjuster to the spring as closely as prac-
ticable to the point where it is riveted to the arma-
ture. Adjust the spring toward or away from the
other contact spring as required, at the same time
keeping the contact springs in good alignment with
the armature. Reset the contact screws to meet
contact travel requirements.

b. BiasiNGg-sPRING PosiTioN (fig. 092). (1)

# There should be a clearance between the armature

— FLEXIBLE
CONTACT
SPRINGS
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— (A)
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Figure 91. Flexible contact spring adjustment, 239-type relay.

and the coil portion of the biasing spring. Gauge by
eye.

(2) There should be a clearance between the coil
portion of the biasing spring and the contact solder-
ing lug. Gauge by eye.

(3) With the relay in the final adjustment the
straight portion of the biasing spring should rest
approximately flat against the armature. (See fig.
g2.) This will be considered satisfactory if the top
end of the straight portion rests against the arma-
ture and the clearance, if any, between the bottom
edge of the armature and the straight portion of the
biasing spring does not exceed 0.020 inch. Gauge
by eye.

(4) If there is no clearance between the armature
and the coil portion of the biasing spring remove
the biasing-spring screw by pulling it out while turn-
ing it slightly back and forth. In this operation do
not damage the biasing spring. Remove the biasing
screw from the relay and reduce the size of the
outer coil of the spring by grasping the spring be-
tween the thumb and forefinger and turning the
biasing screw in a direction which will tighten the
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Figure 92. Allowable variation in biasing-spring position,
239-type relay.

spring on the biasing screw. Do not wind the spring
more than necessary to reduce the diameter of the
coil the required amount. Remount the biasing-
screw assembly.

(5) If the biasing spring does not rest flat
against the armature with the relay in adjustment
remove the biasing screw from the relay, and adjust
the flat portion of the biasing spring with the long-
nose pliers. Remount the biasing-screw assembly.

(6) If the biasing spring is distorted to the extent
that it cannot be satisfactorily adjusted, replace the
biasing spring.

¢. ARMATURE AND SpooL CLEARANCE. (1) The
armature should not touch the inside of the spool in
any position which the armature may assume with
the relay either operated or unoperated. Gauge by
eye.

(2) If the armature does not clear the inside of
the spool, correct by centering the armature verti-
cally or horizontally as follows: Remove the relay
from the mounting plate and remove the cover by
removing the screws which hold it to the base, with
the 3-inch cabinet screw driver. Note the difference
in the length of the screws when they are removed
so that they will be replaced in their proper position.

(3) If a biasing spring is provided, free the bias-
ing spring from the armature by turning the biasing-
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spring adjusting screw in a counterclockwise direc-
tion.

(4) Using the No. 340 tool, back off the contact
screws on each side sufficiently to give the armature
free play between the pole-piece screws.

(5) Loosen the locknuts or clamping screws, if
provided, and with the No. 340 tool back off the
pole-piece screws as far as they will go. This is
done to insure that the armature will assume its
normal mechanical position. The normal mechanical
position of the armature is approximately the cen-

tral position with respect to the coil and the spool-
head.

(6) To center the armature vertically first loosen
the screws holding the armature to its support using
the 3-inch cabinet screw driver. Then move the
armature up or down as may be required to bring
it into an approximate central position with respect
to the coil, while noting that the contacts are still
in alignment vertically.

(7) Firmly retighten all screws loosened in
making this adjustment after the adjustment has
been completed, and take care not to change the
position of the coil or the armature. At the same
time note that all screws which hold the contact
brackets to the base of the relay are tight. If they
are not, tighten them securely. When finally ad-
justed the armature should be approximately central
with respect to the slot in the coil through which it
protrudes and should not strike on any part of the
spool.

(8) If the pole-piece screws appear dirty, clean
them in accordance with the following procedures.
Back off the pole-piece screws as far as possible
from the armature using the No. 340 tool, to permit
the insertion of the cleaning tool. Also, back off
the contact screws until the armature will not touch
either contact when the cleaning tool is inserted be-
tween the armature and either pole piece.

(9) If it is necessary to remove metallic par-
ticles from the pole pieces, clean them with a tool
made out of a piece of thin stiff metal (preferably
nonmagnetic) over which is wrapped a layer of
friction tape with the stickier side toward the blade.
Press, do not rub, the taped portion of the tool
against the pole pieces and the armature so as to
cause any particles that may be present to adhere
to the tape. Do not rub the tape over the pole
pieces as this tends to leave a residue from the tape
on the pole pieces. Do not use the tape for mor
than one cleaning operation.




( d. Contact ALicNMENT (fig. 93). (1) Con-

tacts should line up so that the point of contact
falls wholly within the boundary of the opposing
contact, ~except . for opposing contacts having the
same diameter in which case their centers should
not be out of alignment more than 25 percent of the
contact diameter. Gauge by eye.

(2) To align the contacts vertically remove the
relay from the mounting plate and move the arma-
ture up or down.

(3) To align the contacts from front to rear,
move the armature forward or backward, loosening
the screws holding the armature to its support.
Check related adjustment of armature in paragraphs
8gc(1) and (2). If it is impossible to align the
contacts in this- manner, loosen the screws holding
the contact screw bracket to the base of the relay
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using 3-inch cabinet screw driver. Then move the
bracket until the contacts line up properly. In mak-
ing this adjustment it is desirable to set the con-
tact-screw brackets so that the contact screws
strike the contacts on the armature as near the
center as possible.

e. TiIGHTNEss OF CONTACT AND BIASING SCREWS.
(1) Contact and biasing screws. should be suf-
ficiently tight in their brackets to hold any adjusted
position. Gauge by feel.

(2) If the contact and biasing screws are not
sufficiently tight in the bracket remove the screw
from the bracket and force the two parts of the
bracket together sufficiently with the long—nose
pliers to insure that the screw will hold any ad-
justed position, then replace the screw. Use the No.
340 tool to remove and replace the contact screws.

f. TicHETNESs OF PoLE-PIECE ScrEws. Pole-piece
screws should be sufficiently tight in the pole piece
to insure their holding any adjusted position unless
locknuts or clamping screws are provided in which
case the locknuts or clamping serews should be suf-
ficiently tight to hold the pole-piece screws in any

adjusted position. Gauge by feel. Do not tighten
clamping screws with excessive pressure of the screw
driver after adjustment of pole-piece screws as this
may destroy the adjustment. -
g. ToraL CoNtacT TraveL. (1) The total con-
tact travel, that is, the distance which the armature,
or the flexible contact springs in the case of chatter-
less armatures, travels in passing from a position
against either contact screw to a position against the
opposite contact screw, should be:
Relays BK, LT, RV
Min 0.003 inch
Max 0.005 inch

Relay LB
Min 0.003 inch
Max 0.004 inch

(2) Use the No. 74D gauge and check the travel
with ' the armature resting against each contact
screw. If there is a difference between the meas-
ured travel on opposite sides of the armature it is

TL53330S

Contact alignmment, 239-type relay.

an indication that the contacts on the side of the
armature having the smaller travel are pitted.

(3) To adjust the contact travel, loosen the lock-
nuts or clamping screws, if provided, and back off
the pole-piece screws as far as possible. Use the
3-inch cabinet screw driver to loosen the clamping
screws and the No. 340 tool on the locknuts and
pole-piece screws. Back off each contact screw
with the No. 340 tool so that it does not touch the
armature. Advance one contact screw, until it just
touches the armature and then back it off one-half
the specified total contact travel. One-twelfth of a
turn of the contact screw -(approximately one-third
the distance between hole centers in the head of the
contact screw) corresponds to approximately 0.002-
inch contact travel. Repeat this operation with the
other contact screw. Check that with the armature
in its normal mechanical position it does not make
contact with either contact screw but stands ap-
proximately midway between the contact points.
With the No. 74D gauge check that the total con-
tact travel is within the specified limits. Then set
the pole-piece screws as outlined in paragraph 88f.
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h. MaGNETIC BaLaNcE, ReLays LT anxp RV.
(1) The armature should stick magnetically to each
contact in turn with approximately equal pressure
within the limits specified below.

Difference
in pressure
Max 3 grams

Sticking
pressure
Min 1 gram

(2) To check for the requirement of this para-
graph, turn back or otherwise disengage the biasing
spring on relays so equipped from the armature.
Apply the soak current and immediately apply the
No. 70D or No. 70F gauge to the front end of the
armature. Measure the pressure required to move
the armature from its position against the contact.
Apply the soak current in the opposite direction to
that applied previously and after disconnecting the
current measure the pressure required to move the
armature from this contact. When more than one
soak value is specified on the circuit requirement
table, the soak value associated with the particular
operate readjust requirement applying should be
used.

1. MaGNETIC BALANCE, RELAY BK. With the
current disconnected after the relay has been oper-
ated on the specified 'soak current, the armature
should stand {free of either contact when moved
away manually from the contact to which it was
operated. This condition should be met on each
contact in turn.

j. MaGNETIC AIR Gap, RELay LB. The mag-
netic air gap, that is, the clearance between the stop
pins on the armature (or the armature itself when
no stop pins are provided) and either pole-piece
screw, with the armature against the opposite pole-
piece screw, should be a maximum of 0.018 inch.
Use the No. g2D gauge.

90. General Adjustments to Meet Electrical
Requirements of Relays BK, LB, LT, and
RY (239-type)

a¢. GENERAL, (1) The relay should meet the elec-
trical requirements specified on the circuit require-
ment table. Relays not equipped with biasing
springs should operate in both directions on current
reversals.

(2) When adjusting relays which have soak re-
quirements as part of the adjustment, apply the soak
current associated with the operate, nonoperate, hold
or release requirement before applying the require-
ment itself.
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(3) If the relay fails to meet the electrical re-
quirements specified in the circuit requirement table
or fails to function properly in the circuit the mag-
netic air gap or the biasing spring, if provided, may
require adjustment. When readjusting to meet the
magnetic balance requirement it is desirable to keep
the pressure with which the armature sticks to each
contact as nearly equal as possible in order to facili-
tate meeting the electrical requirements.

(4) After each adjustment of the pole-piece
screws tighten the locknuts or clamping screws,
when provided, sufficiently to hold the pole-piece
screws firmly in the adjusted position. Use the No.
340 tool to hold the screws in position and tighten
the locknut with another No. 340 tool. In the case
of relays equipped with clamping screws use the
3-inch cabinet screw driver to tighten the clamping
screw. After the final adjustment is obtained,
check that the electrical requirements are still met
on both contacts of the relay. Replace the cover or
cover cap, if equipped, and recheck to see that the
electrical requirements are still met.

b. ApJusTMENT OF RELAYS LT anxp RV. These
relays have solid armatures and use the biasing
spring. ‘Release the tension of the biasing spring
against the armature by turning the biasing screw
in a counterclockwise direction. Loosen the lock-
nuts or clamping screws, if provided, and back off
the pole-piece screws using the No. 340 tool. Note
that the armature stands approximately midway be-
tween the contacts, and if necessary set the contact
screws as outlined in paragraph 89g. Readjust the
magnetic airgaps on each side by turning in the
pole-piece screws gradually and equally, using the
No. 340 tool until the armature, when moved over
by hand, will just stick to each contact. Then apply
the specified soak (or operate) current to the relay.
Reverse the soak (or operate) current and then
measure the pressure with which the armature sticks
to the contact with the current disconnected. Again
reverse the current and measure the pressure with
the current disconnected. Note that the difference
in pressure does not exceed the specified limit. If
the pressure is not within the specified limits read-
just the magnetic airgaps until the relay meets the
magnetic balance requirement. Apply the electrical
requirements and tension the biasing spring against
the armature by turning the biasing screw in a
clockwise direction until the relay meets the electri-
cal requirement. If the electrical requirements can- .
not be met by turning the biasing screw it is an in- *




e
dication that the sticking pressure is either too high
or too low. In this case, turn back the biasing screw
and reset the pole-piece screws slightly by turning in
or backing off the screws with the No. 340 tool, tak-
ing care to maintain the magnetic balance. Then
tension the biasing spring against the armature until

the electrical requirements are met.

c. ADJusTMENT OF RELAY LB. This relay has
chatterless armature and uses the biasing spring. If
the relay does not meet its electrical requirements
increase or reduce the tension of the biasing spring
against the armature. If the electrical requirements
cannot be met by this means alone, release the ten-
sion of the biasing spring against the armature by
turning the biasing screw in a counterclockwise
direction. Loosen the locknuts or clamping screws,
if provided, and back off the pole-piece screws using
the No. 340 tool. Note that the armature stands ap-
proximately midway between the contacts and, if
necessary, set the contact screws as outlined in para-
graph 8gg. Readjust the magnetic airgaps on each
side by turning the pole-piece screws gradually and
equally, using the No. 340 tool, until the armature,
when moved by hand,will just hold to each contact.
Again apply the electrical requirements and by
means of the biasing screw, tension the biasing
spring against the armature. If it is impossible to
secure a satisfactory adjustment with the magnetic
air gap as adjusted, back off or turn in the pole-piece
screws gradually and equally until the relay meets
the electrical requirements on both contacts. Check
the magnetic air gap with the specified gauge. If
the gauge cannot be inserted between the armature
(or stop pin on the armature when provided) and
either pole piece, or if it can be inserted with a snug
fit, without forcing, the air gap is satisfactory. If
the gauge is inserted, the armature (or stop pin on
the armature when provided) should rest firmly
against the pole piece on the opposite side. If the
magnetic air gap is not satisfactory, reduce the gap
until it is satisfactory and the electrical require-
ments are met. If the contact closure is not steady
(chattering contacts) it is an indication that either
the pressure between the flexible contact springs is
excessive or insufficient or that the contacts are
dirty. If necessary adjust the flexible springs as
covered in paragraph 86b. If the contacts are dirty,
they should be cleaned.

d. ApJusTMENT OoF RerLAy BK. This relay has
chatterless armature and does not use the biasing
spring. If the relay fails to meet its electrical

requirement or if the armature does not remain
floating between the contacts when moved away
from the contact against which it is resting readjust
the magnetic air gap on each side. To do this loosen
the lock nuts or clamping screws, if provided, and
back off the pole-piece screws using the No. 340
tool. Note that the armature stands midway be-
tween the contacts. If necessary, set the contact
screws as covered in paragraph 89g. Turn in first
one pole piece and then the other, until the arma-
ture approaches the position where it will barely
stay against the contact on the side to which the
pole-piece screw is being adjusted. Back off the
pole-piece screws slightly until the armature will
stand equidistant between the contacts. Check the
total contact travel by holding the armature over,
so that it just makes contact with the contact screw.
Take care that the flexible portion of the armature
does not bend. Note that the relay meets its mag-
netic balance and electrical requirements on both
contacts and that it operates properly on current
reversal. Check the relay in circuit and if it does
not function properly, repeat the adjustment.

¢1. Cleaning and Adius+men’r of 255—A type
Relays

a. GENERAL. If a relay is found to be causing
trouble or if preventive maintenence operations show
that the relay should be cleaned or readjusted (par.
46) remove it from its operating position for re-
pairs. After inspection and cleaning, readjust the
relay according to e below if Test Set I-193-A is
not available. If Test Set I-193—A is available fol-
low the instruction in TM 11-2513.

b. List oF TooLs REQUIRED.
2 No. 340 Tool
1 No. 265C Contact burnisher
1 KS-2663 File
I 74D Thickness gauge
1 Orange stick
1 209 Shunt tool

c. InspecTION OF RELAY CoNTACTS. Inspect the
relay contacts in a good light. If the contacts appear
black or burned or have a sooty deposit, replace the
relay with a spare, if one is available. The replaced
relay requires cleaning and readjustment accord-
ing to d and e below. If the contacts on examina-
tion do not appear black or burned, make a further
check for contact build-ups by holding the arma-
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ture lightly against one contact and checking if the
0.003-inch blade of the No. 74D gauge passes easily
between the armature and the other contact. Repeat
for the other contact gap. If the 0.003-inch blade
passes easily through the contact gap, check that
the contact gap is not too wide by holding the arma-
ture lightly against one contact and checking that
the o.005-inch blade of the No. 74D gauge does
not pass through the gap easily. Repeat for the
other contact. If a gap wider than 0.005 inch is
found the relay requires cleaning and readjustment
in accordance with e below.

d. CLEANING. When inépection indicates need
for cleaning a 255-A type relay, back off the con-
tact screws sufficiently to permit a KS-2663 file to
enter easily between the contact and armature. Insert
an orange stick between the contact springs. To
avoid damage to the springs, avoid inserting the
stick far enough to bend the springs. Insert a No.
KS-2663 file parallel to the axis of the armature.
The use of the orange stick and the file or bur-
nisher are indicated in figure 94. The file should
be used in the same manner as the burnisher shown
in this figure.

TAPERED STicK

CONTACT SCREW

LEXIBLE CONTACT
SPRINGS

BURNISHER BLADE

TL52597

Figure 94.

Use of ovange stick, file or burnisher.

File the armature contact, being careful to move the
file in and out parallel to the axis of the armature.
The contacts of the armature are of moderately
soft alloy. It is therefore necessary to avoid ex-
cessive filing so that no more material will be re-
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moved from the contacts than is absolutely neces-
sary. Move the file several strokes and then ex-
amine the contacts to determine if the pit has been
removed before again applying the file. After fil-
ing, burnish the contacts with burnisher No. 265C
as shown in figure 88. Do not handle the burnisher
with the fingers. Before using the burnisher blade,
be sure to clean it with a clean lintless cloth moist-
ened with dry-cleaning solvent (SD). Move the
blade of the burnisher in and out parallel to the axis
of the armature. If the relay armature or contacts
have a sooty deposit add gas-adsorbing units to the
side of the relay as indicated in figure g5. Clean the
pole miece surfaces. I.oosen the knurled tension
nuts on the pole screws of the 255-A type relay with
the fingers. Insert the blade of a screw driver per
KS--6854 in the pole-screw slot and turn it counter-
clockwise to back off each pole screw -as far as it
will go. Remove any foreign material on the pole
screws by pressing friction tape lightly against the
pole screw. The friction tape can be applied con-
veniently if it is wrapped around the flattened end
of an orange stick. Use {riction tape only once
and do not rub the pole screws with it. Clean the
relay cover. Invert the relay cover and tap it to
loosen dirt. Wipe the cover with a dry, lint-free
cloth.

92. Readjustment of 255—A type Relays

a. ARMATURE. Turn both contact screws with
the No. 340 tool in the direction which moves them
away from the armature. IToosen the knurled ten-
sion nuts with the fingers and back off the pole
screw on each side as far as they will go. Remove
the armature and check that the armature is straight.
The tips of the flexible contact springs shall be
approximately flat, shall bear upon each other at
the top and bottom edges and shall make at least
a line contact for at least 25 percent of the distance
across the % g-inch width. Gauge by eye. If the
tips of the flexible contact springs do not rest against
each other properly, back off the contact screws with
the No. 340 tool and adjust the tips of the springs
as required, using the 363 spring adjuster. Reset
the contact screws to meet contact travel require-
ments. (See par. 89¢(1).) Check that the flex-
ible springs rest against each other, in line with the
armature, with a pressure of 20 to 50 grams meas-
ured on one spring at the contact with the other
spring held so that it cannot follow its mate. Use
the 70D gauge to measure the tension and hold the




other spring with the flat end of the KS-6320 orange
stick. Replace the armature. Place the 209 shunt
tool across the pole piece brackets directly in front
of the pole pieces. Check that the armature is po-
sitioned in the center of the relay. Armature posi-
tion may be adjusted by backing off slightly four
screws, two armature block assembly screws on top
and two assembly screws on the bottom of the relay.
Check that the armature position has not changed.
Check the position of the coil. The coil should be

easily between the armature and the contact and the
0.005-inch blade should pass through with pressure.
Check the contact gap on the other contact.

b. PoLe Screws. Advance the right-hand pole
screw with a screw driver per KS-6854 until the
pole screw nearly touches the armature. Hold the |
pole screw in position with a No. 340 tool and
tighten the knurled tension nut with the fingers
until a noticeable increase in force is required to
turn the pole screw. Advance the right-hand pole

Figure 95. Relay with gas adsorbing units.

positioned so that the armature is equidistant from
both sides of the coil. To position the coil, it is
necessary to loosen two coil mounting screws on the
bottom of the relay. Tighten all screws. Remove
the 0.005-inch blade from the 74D thickness gauge
and place it between the front ends of the flexible
contact springs, using an ohmmeter connected be-
tween terminals No. 1, No. 3, and No. 4; turn up
the contact screws until they just make contact with
the armature. Remove the o0.005-inch thickness
gauge. The armature now should have 0.005-inch
travel and rest equidistant between the two contact
screws. Armature travel limits may be checked by
using the 0.003-inch and the 0.005-inch blades of the
74D gauge. Before using the blades, clean them
with a clean, lint-free cloth moistened with dry-
cleaning solvent (SD). Hold the armdture lightly
against one contact and check the contact gap. The
0.003-inch blade of the 74D ‘gauge should pass

screw further, using a No. 340 tool until the arma-
ture contact touches the left-hand contact screw
and then back off the right-hand pole screw more
than one-fourth turn but less than one-half turn.
Advance the left-hand pole screw until it nearly
touches the armature; then tighten the knurled ten-
sion nut slightly on the left-hand pole screw as
described previously for the right-hand screw. Ad-
just the left-hand pole screw until the armature will
float between the two contacts. Remove the shunt
tool. The armature should hold to either contact
screw when placed there and should float between
the contact screws when placed there. If this con-
dition is not met, refine adjustments of the pole
SCrews.

93. Requirements for Relay P

The electrical requirements for this relay are shown
on the circuit requirement table of figure 108. The
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contact pressure should be 18 grams, nominal. The
contacts may be adjusted by changing the tension
of the armature retractile spring or by carefully
forming the flat springs which carry the contacts.
The adjustment of the relay may be changed to
make it operate on a lower voltage by changing the
contact pressure,.but these should not be less than
the minimum given above. This may also be ac-
complished by adjusting the air gap. If the relay
fails to release when the operating voltage is re-
moved make a check for binding of the armature.

94. Maintenance of Power Unit (fig. |12)

a. Replace electrolytic capacitors C1 and C2 (fig.
112) with new ones about every 35 years after
date on capacitor. If the rectifier is not in use,
operate it temporarily for 15 hour every 18 months
to restore the film on the electrolytic capacitor plates.
When this is impracticable, the same results can
be obtained by connecting 100-130 volts dc -for V5
hour in series with a 110-120-volt Mazda lamp
across the rectifier output, 4 to terminal DC -+
and — to terminal DC—. An electrolytic capacitor

if not connected to voltage for more than 18 months
may be ruined.

b. 1f there is no output voltage the a-c input power
may have been interrupted, the Io-ampere or 1.6-
ampere fusetron may be blown, the safety switch
on the door may be open or capacitory C1 or Cz
may have failed because of shorting.

c. If the d-c output voltage is low the a-c input °
voltage may be low, the disks in the varistor unit
may be aging or the unit may be operating under
excessive load. A drop in output voltage due to
aging of the disks may usually be offset by changing
the rectifier taps. The maximum d-c output load
should be 0.8 ampere.

d. If the d-c output voltage is high, the a-c input
voltage may be high. If this high voltage occurs at
no load resistor DC may be open.

e. If the d-c output voltage is erratic electro-
lytic capacitors C1 and C2 may be too old, there may
be loose connections, probably at the capacitors or
fuses or trouble may exist in connected circuits.

95. Painting and Refinishing

a. When a touch-up job is necessary, apply paint
with a small brush. Remove rust from the hinges
and catches by cleaning corroded metal with dry-
cleaning solvent (SD). In severe cases it may be
necessary to use dry-cleaning solvent (SD) to soften
the rust and sandpaper to complete the preparation
for painting. Paint used will be authorized and
consistent with existing regulations.

Caution: Do not use steel wool. Minute par-
ticles of steel wool frequently enter the case and
cause harmful internal shorting or grounding of cir-
cuits.
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CIRCUIT REQUIREMENTS

Figure 106. 131B2 set, repeater umit, circuit requirement table.
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Figure 108. 131B2 set, power circuit, schematic diagram.
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10. Forms

TM 11486 .............. Electrical Communication Systems Engineering.

TM 11487 ... .o ... Electrical -Communication Systems Equipment.

T™M 11498 ........... ... Fundamentals of Telephony and Manual Telegraphy. .

TM I1-755 ..vovvvennnnn. Grounds, Grounding Procedure, and Protective Devices for Wire Com-
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I1. Abbreviations
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adjust

-alternating current

ampere
and

brown

by

clean
conductor
direct current
feel

figure
frequency
foot

green
hexagonal
inspect

inch

 keyboard

lubricate
pound
maximum
minimum

moistureproofed and

fungiproofed
number
number
paragraph
red
record
rectifier
roundhead
specification
station
subparagraph
tighten
transmitter-receiver
teletypewriter

W ... white
..+ War Department, Adjutant
General’s Office

12. Glossary

The following glossary contains information in ex-
planation of technical terms used in this manual.

Battery. The term battery normally is used
when referring to a: group of dry cells or storage
cells. In telegraph communication it is common
usage to refer to any d-c source used in production
of telegraph signals as battery. Consequently this
manual applies the term to the dc supplied by the
rectifier.

Duplex system. A telegraph system which af-
fords simultaneous independent operation in oppo-
site directions over the same channel.

Full-duplex operation. Full-duplex operation of
a telegraph system is simultaneous operation in both
directions.

Half-duplex operation. Half-duplex operation of
a telegraph system is operation of a duplex system
arranged to permit operation in either direction at.a
time but not in both directions simultaneously.

Mark. In neutral operation, the closed circuit
signal is referred to as a mark, and the open circuit
signal is known as a space. In other than neutral
operation, the term mark is applied to the circuit
condition which will produce the same result in the
terminal equipment that a mark signal produces in
neutral operation. Similarly, the term space is ap-
plied to the circuit condition which will produce

.the same result in the terminal equipment that a

space signal produces in neutral operation.

Neutral operation. Marking signals are formed
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by current pulses of one polarity, either positive or
negative, and spacing signals are formed by reduc-
ing the current to zero or nearly zero.

Neuiral relay. A relay which operates in exactly
the same way, regardless of the direction in which
current flows through its windings.

On line operation. Those applications in which
Teletypewriter Set 131B2 at one station is directly
connected to the transmission path to a distant sta-
tion.

Polar operation. A type of telegraph transmis-
sion in which marking signals are formed by cur-
rent pulses of one polarity and spacing signals by
current pulses of equal magnitude but of opposite
polarity.

Polarential operation. A type of telegraph trans-
mission in which signals are sent in one direction by
reversing polarity of current and in the other by
varying the magnitude of the current.

Polar relay. A relay, the armature of which is
pulled to one eontact when current flows in one di-

rection through its windings, and-to the other con-
tact when current is reversed in direction.

Rectifier. A device for changing alternating cur-
rent to direct current.

Room circuit operation. Those applications in
which Teletypewriter Set 131B2 is used locally to
encipher or decipher messages received or sent by
other apparatus within the station to or from a
distant station.

Space. See Mark.

Station. A teletypewriter and its associated
equipment.

Thermistor. A resistor with a- negative tempera-
ture coefficient whose resistance decreases rapidly
when the temperature increases.

Two-path polar operation. A method of opera-
tion which uses polar operation on both the sending
and receiving loops.

Varistor. A metallic type of rectifier.
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APPENDIX I
MAINTENANCE PARTS

I. ASF Signal Supply Catalog Pamphlets

The following information was compiled on 22 May
1945. The appropriate pamphlets of the ASF Sig-

‘nal Supply Catalog for Teletypewriter Set 131B2

are:

Fixed Plant Maintenance List
SIG 106-867, Teletypewriter Subscriber Set
131B2. ’
SIG 10-862, Rectifier Unit KS-5988.
For an index of available catalog pamphlets, see the
latest issue of ASF Signal Supply Catalog SIG 2.

Note. The following lists cover station stock mainte-
nance parts.

2. Maintenance Parts for Teletypewriter Sub-
scriber Set 131B2

Ref Signal Corps
symbol Name

F1, F2, F3, F4. (See {ﬂgs.

67 and 70.) 3722698-1 Fuse.

F7. (See fig. 67.) 372603.13 Fuse.

PL1, PL2, PL3. (See

fe. 68 4C5492Y Lamp.

AC, AD 3Z6038G7 Resistor.
B, C, AB, A, N. 37657023 Resistor.
E R W C D EF 3Z6060-58 Resistor.

G H, K M

3. Maintenance Parts for Rectifier Unit KS-
5988

Ref ‘ Signal Corps

symbol Name

F6 (See fig. 69.)

F5 (See fig. 69.) ‘ 3722610.14 Fusetron.

\ 371903-1.6 \ Fusetron.

K U. S. GOVERNMENT PRINTING OFFICE: 1947— 74073'
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