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CHAPTER 1

THEORY

I. Scope

a. This manual covers field and depot main-
tenance for Switchboards, Telephone, Manual
SB-22/PT and SB-22A/PT. It includes in-
structions appropriate to third, fourth, and
fifth echelons for troubleshooting, testing, and
repairing the ‘equipment, replacing mainte-
nance parts, and repairing specified mainte-
nance parts. It also lists tools, material, and
test equipment for third, fourth, and fifth
echelon maintenance. Detailed functions of the
equipment are covered in this chapter.

b. The complete technical manual for this
equipment includes three other publications:
TM 11-5805-262-12, TM 11-5805-262-20P,
and TM 11-5805-262—-35P.

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

2. General Theory

a- The SB-22(*) /PT is a monocord switch-
board containing facilities for 12 local battery
telephone lines. Each line is terminated in an
individual line that contains a line signal, line
jack, and a plug-ended cord. Telephones con-
nected to each line pack are interconnected by
inserting the plug of one line pack into the
jack of another line pack.

b. The SB-22A/PT is supplied with a trunk
pack that contains facilities to provide a one-
way-automatic-one-way-ring-down trunk cir-
cuit to another central office. The trunk pack
may be installed in place of one, of the line
packs.

¢. The operator’s pack contains the opera-
tor’s cord, operator’s jack, hand ringing gen-
erator, and the ringing switch. The operator’s
pack can be connected to the line and {runk
packs by insertion of the operator’s cord into
the jack of the line or trunk packs. The opera-

tor’s pack also contains the night alarm and
the illuminating lamp circuits.

d. The switchboard case contains bus bars
and plugs to interconnect the night alarm ecir-
cuits of the line and trunk packs with the
operator’s pack and to interconnect the line
and trunk packs with the line binding posts.
The bus bars also interconnect the night
alarm battery, transmission battery, and the
emergency operator’s binding posts with the
operator’s pack.

3. Incoming Line Signal
(fig. 1)

When a 20-cycle alternating current (ac)
ringing signal from the calling party’s tele-
phone is applied to binding posts L1 and L2,
it operates line signal I201 from black to
white over the circuit shown in figure 1.

a- During one half-cycle of the ringing sig-
nal, the low forward resistance of rectifier
CR201 allows sufficient current to flow
through the circuit to eneigize the winding of
line signal 1201. Current in the winding of
signal 1201 sets up a magnetic flux in the
winding core. A permanent magnet, imbedded
in the plastic ball, is positioned so that the
polarity of the end of the magnet nearest the
winding ccre is the same as the magnetic flux.
This repels the permanent magnet and causes
the ball to turn, changing the signal from
black to white.

b. During the other half-cycle of the ring-
ing signal the high reverse resistance of recti-
fier CR201 effectively blocks the ringing sig-
nal from the winding of signal 1201 to pre-
vent the signal from being returned to black.

4. Operator Answers Incoming Call

When the line signal operates from black
to white the operator inserts the plug of the
operator’s cord into the associated line jack.
This mechanically restores signal 1201 and es-

3
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Figure 2. Operator’s transmitting and receiving circuit, simplified schematic diagram.

tablishes the transmission circuit shown in
figure 2.

- a. Transmitting Circuit (Calling Party).
The transmitting circuit is from the positive
terminal of the .transmitter battery BAT.
MIC. through jack J302, switch S401, trans-
mitter MK401, 1-2 winding of induction coil
T301 to the negative terminal of the transmit-
ter battery. Voice currents, set up by the vari-
able resistance of transmitter MK401, induce
a voltage into the 3-5 winding of induc-

4

tion " coilt 301" The
cauges voice

induced  voltage
current to flow to the

line through contacts of switch S303 and jack
J201. Receiver HT401 is connected across the
4-5 winding of induction coil T301 to. pro-
vide side tone during transmission. Capacitors
C301 and C302 open the circuit to direct cur-
rent (de) and to work in conjunction with the

windings of induction coil T301 to provide an
antisidetone network.
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b. Receiving Circuit (Calling Party). The
receiving circuit is from one side of receiver
HT401 through 4-3 winding of induction coil
T301 to capacitor C302; from capacitor C302
through contacts of switch S303 to the ring
of plug P301. The circuit through the line
pack to the calling party’s telephone is the
same as described in a above. The circuit from
the tip of plug P301 is through contacts of

_switch S303 to the other side of receiver

HT401.

5. Signaling

The plug of the calling party’s cord is in-
serted into the jack of the called party’s line
pack.

a. Signaling Called Party Using Hand Ring-
ing Generator (fig. 3). Switch S303 is not
operated. The signaling circuit for the called
party is from terminal 3 of hand ringing
generator G301 through contacts of switch
8303, sleeve of plug P301 and jack J201, ring
and sleeve of the calling party’s plug P201,
the ring contact of jack J201 of the called
party’s line pack to the called party’s tele-
phone over the ring side of the line. The re-
turn path is over the tip side of the line to the
called -party’s jack J201, tip of the calling
party’s jack J201, plug P301 to terminal 1 of
hand ringing generator G301. The called
party’s telephone will ring. The generator

contacts are operated mechanically when the

generator handwheel is turned.

b. Signaling Called Party Using Power
Ringing (fig. 6). Switch S303 is operated to
the PWR RING FWD position and stacks B,
D, F, and H operate. The circuit used to sig-
nal the called party using power ringing is
the same as the circuit used with hand ring-
ing generator G301 except as follows:

(1) The ringing signal is supplied
through binding posts 16 (GEN) in-
stead of the hand ringing generator.

(2) Contacts of switch S303 on stacks
A, B, G, and H are used.

c. ‘Signaling Calling Party (Ringback) Us-
ing Hand Ringing Generator (fig. 6). Switch
S303 is operated to the RING BACK position
and stacks A, C, E, and G are operated. One
side of the circuit extends from contact 1 of

6

hand ringing generator G301 to the tip of
plug P301. The other side of the circuit ex-
tends from contact 8 of generator G301
through contacts on stacks B and A of switch
S303 to the ring of plug P301. The calling
party is signaled over the tip and ring of
jack J201.

d. Signaling Calling Party (Ringbuack)
Using Power Ringing. Switch S303 is oper-
ated to the RING BACK position and stacks
A, C, B, and G operate. One side of the cir-
cuit extends from one of the binding posts
(16) (GEN) through contacts on stack G of
switch S303 to the tip of plug P301. The
other side of the circuit extends from the
other binding post 16 through contacts on
stack S of switch S303 to the ring of plug
P301. The calling party is signaled over the
tip and ring of the jack J201.

6. Transmission Between Calling
and Called Parties
(fig. 3)

When plug P301 is removed from jack J201
of the calling party’s line pack, the trans-
mission circuit is through the calling party’s
cord. The ring spring and ring break con-
tact of the calling party’s jack J201 connect
one side of the line to the ring spring of the
called party’s jack J201.

7. Supervisory Signal (Ring Off)

When the conversation is completed, each
party will turn his hand ringing gen?era-tor
handle (ring off). The ringing current from
the calling party will be applied to the signal
on the line pack (fig. 1) as explained in para-
graph 3. Ringing current from the -called
party’s telephone will be applied to the signal
in the calling party’s line pack through the
tip and ring of the calling party’s plug P201.
Only signal I201 in the calling party’s line
pack will operate because the circuit to the
called party’s signal 1201 is opened at jack
J201.

8. Conference Calls

Figure 4 shows a conference call estab-
lished between the calling party and three
succeeding parties. During the time the call
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Figure 4. Conference circuit, simplified schematic diagram.

is being established, the circuit is completed
through the operator’s circuit and through the
cord and plug connected to each line pack.

a. Transmission Circuit With Operator’s
Circuit Comnected. The ring side of the

transmission circuit (fig. 2) from the calling
party’s telephone is through binding post L2,
the ring contact of jack J201 and plug P301,
contact on stack C of switch S303 (fig. 6),
contacts 2-3 of hand ringing generator G301,
contacts on stacks B and A of switch S303,
sleeve of plug P301 and jack J201 (fig. 4) to
the ring and sleeve contacts of plug P201.
The ring of plug P201 connects the calling
party to the operator, and the sleeve of plug
P201 connects the calling party to the suc-
ceeding parties. The tip side of the trans-
mission circuit is through the tip of each jack
J201 and plug P201 which are common
throughout the circuit. The operator’s trans-

mission circuit is the same as described in
paragraph 4.

b. Transmission Circuit awith Operator’s
Circuit Disconnected. When the operator’s
plug P301 is removed from the calling party’s
jack J201, the transmission circuit (fig. 4 and
6) is the same as described in a above except
that the circuit is through the ring break con-
tact and the ring spring of jack J201 to the
ring and sleeve of plug P201 instead of
through the contacts of switch S303 and gen-
erator G301.

9. Monitoring Circuit

The operator can monitor a conversation be-
tween the calling and called parties by in-
serting the plug of the operator’s cord into the
line jack of one of the line packs. The re-
ceiving circuit for the operator is the same as

described in paragraph 40. The transmission

e
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Figure 5. Telephone Circuit, Trunk Jack TA-326/PT, schematic diagram.

circuit between the calling and called parties
is the same as the transmission circuit for the
conference circuit described in paragraph 8a.
If switch S401 is released, the conversation
between the calling and called parties will not
be disturbed.

10. Automatic Signaling and
Supervision (Trunk Pack)
(fig. 5)

The trunk pack can be connected only to
a line terminated in a common battery line
circuit at the distant central office. The
trunk pack contains a dec circuit that provides
automatic signaling and supervision to a dis-
tant common battery central office (a and b
below). The transmission circuit is the same
as the circuit in the line packs (para 3, 4,
and 6). The incoming signaling circuit is the
same except that rectifier CR501 shunts the
ringing signal in the low resistance direction.

a. Automatic Signaling. When a line pack
cord plug is inserted into jack J501, contacts
6 and 7 close a dc circuit across binding posts
L1l and L2. This causes the line lamp at the
common battery central office to light, indi-
cating an incoming call.

b. Automatic Supervision. When the cord

plug is removed from jack J501, contacts 6
and 7 open and light the supervisory lamp at
the distant central office. Plug seat switch
S501 contacts perform the same function as
contacts 6 and 7 of jack J501. Capacitor
C501 opens the circuit to dc through
trunk signal 1501. Capacitor C502
and resistor R501 connected across L1
and L2 offer 600-ohm impedence so that the
trunk pack can be used to terminate carrier
trunks. Retardation coil L501 prevents voice
currents from being shunted through contacts
6 and 7 of jack J501 or contacts of plug seat
switeh S501.
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1. Remote Control of Radio Equipment
(fig. 6)

When the operator’s plug is inserted into
jack J201 and switch S401 is operated to the
last position, a dc circuit is closed to the re-
mote control equipment. The circuit is as
follows: from the tip of plug P301 through
contacts on stack G and H of switch S303,
contacts 4-3 of switch S401, retardation coil
L301, contacts on stack C of switch S303 to
the ring of plug P301. Retardation coil L301
prevents ' the voice currents from being
shunted through contacts 8—4 of switch S401.
This extends the control of the radio trans-
mitter to the switchboard operator.

12. llluminating Lamp Circuit
(fig. 6)

When switch 8301 is operated to the LITE-
OUT position, the illuminating lamp will light.
The circuit is completed from the negative
side of the night alarm battery (BAT. NA.)
through contacts of switch S302, illuminating

lamp 1301, to the positive side of the night
alarm battery.

13. Night Alarm Circuit
(fig. 6)

The night alarm circuit will provide either
an audible or a visual alarm. The night
alarm circuit is from the negative side of
the night alarm battery through closed con-
tacts 4-3 of operated line signal 1201, to con-
tact 1 of switch S302. The circuit through
switch S302 depends on the position of the
switch (VIS or AUD). In the VIS position,
the circuit is completed through contact 2
of switch S302, contacts 2-1 of switch S301,
illuminating lamp I302 to the positive side of
the night alarm battery. In the AUD posi-
tion, the circuit is completed through con-
tact 3 of switch S302, buzzer I301 to the
positive side of the night alarm battery. The
illuminating lamp cannot be used as a visual
alarm if it is being used to illuminate the
switchboard.
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CHAPTER 2

THIRD ECHELON MAINTENANCE

Section .

14. General Instructions

a. Troubleshooting at field and depot main-
tenance level includes all techniques ouv:lined
for organizational maintenance and any spe-
cial or additional techniques required to iso-
late the defective party. Troubleshooting may
be performed while the equipment is operat-
ing as part of a system or, if necessary, after
the switchboard, or the line, trunk, or oper-
ator’s packs have been removed from service.

b. Use the troubleshooting chart (para 19)
to localize trouble to a component, circuit, or
part. Refer to the schematic and wiring dia-
grams for the line, trunk, and operator’s
packs to further check the circuit to which
the trouble has been localized. Visually in-
spect the jack contacts, connections, lightning
arrestor, signal winding, and cord for de-
fects. Check the entire circuit with a multi-
meter, arranged as an ohmmeter, to locate the
defective part if the trouble is not located by
inspection.

I5. Tools and Test Equipment

The following chart lists the tools and test
equipment required for third echelon mainte-
nance of Switchboard, Telephone, Manual SB—

22(*)/PT. The associated technical manuals.

are also listed.

Tools and test
equipment

Technical
manuals

Multimeter AN/URM-105* _____ TM 11-6625-203-12

Tool Equipment TE-49.

a2 Use Multimeter TS-352/U when Multimeter AN/URM-105
is not available.

16. Additional Troubleshooting Data

a. Schematic and Wiring Diagrams. The

GENERAL TROUBLESHOOTING INFORMATION

following schematic and wiring diagrams and
the associated figure numbers will aid in the
location of faults in the equipment:

Equipment Type of Fig.
diagram No.
Switchboard, Telephone Manual
SB-22/PT. Schematic 6
Telephone Circuit, Trunk Jack
TA-326/PT. Schematic 5
Telephone Circuit, Operator's TA-
221/ P, Wiring 14
Telephone Circuit, Line Jack
TA-222/PT. Wiring 15
Telephone Circuit, Trunk Jack
TA-326/PT. Wiring 16
Handset-Headset H-81A/U, H-
144/U, or H-144A/U. Wiring 1l
b. Reference  Designation  Asstgnments.

The reference designations listed in the chart
below have been assigned to the components
of the SB-22(*) /PT.

Component Reference symbol

for parts between

Switchboard case ________ 1 through 99.

Iline pacls et eI, 0 200 through 299.
Operator’s pack __________ 300 through 399.
Operator’s telephone set __ 400 through 499.

Trunkeipacls § & =T =ow s 501 through 599.

NOTE. Reference symbols between 100 and 199 are not used.

11




Section Il.

I7. Preparation for Testing

a. General. A complete SB-22(*)/PT prob-
ably will not be returned by the using or-
ganization for repair; only the faulty com-
ponent, operator’s pack, line pack, trunk pack,
or switchboard case, will be returned; how-
ever, for the following testing procedures, it
is assumed that a complete SB-22/PT is
available for testing the faulty components.

b. Assembling. Assemble the switchboard
so that all components can be tested (TM 11—
5805-262-12).

I8. Performing Prerepair Tests

a. Line Park. Make the following tests on
each line pack and note each malfunction for
further troubleshooting:

(1) Connect the test telephone to the
binding posts of the first line pack.

(2) Operate the hand ringing generator
on the test telephone. The line sig-
nal should operate to white.

(3) Remove the plug of the operator’s

t cord from the operator’s jack and
insert it into the line jack. The line
signal should operate to black. Be
sure that transmission is possible in
both directions.

(4) Operate the hand ringing generator
on the test telephone while the plug
of the operator’s cord is in the line
jack. The line signal should not
operate to white.

(5) Connect a second test telephone to
the binding posts of another line
pack. Insert the plug of the cord
from the first line pack into the jack
of the second line pack.

(6) Operate the hand ringing genera-
tor on the operator’s pack. The sec-
ond test telephone should ring.

(") Check to see that transmission is pos-
sible from both test telephones and
the operator’s telephone set.

(8) Remove the plug of the operator’s
cord from the line jack. Turn the
hand ringing generator on each test
telephone. The line signal of the
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first
white.

(9) Insert the plug of the operator’s cord
into the line jack to return the sig-
nal to black and remove the plug of
the cord from the jack of the sec-
ond line pack. Replace the plug of
the operator’s cord in the operator’s
jack.

b. Operator’s Pack and Operator's Tele-
phone Set.

(1) Connect two test telephones to sep-
arate line packs, known to be in
good condition.

(2) Operate the night alarm switch to
the VIS or AUD position.

(3) Turn the hand ringing generator on
one of the test telephones. The line
signal should operate to white and
the night alarm should operate.
Make this test with each line pack.

(4) Insert the operator’s cord into the
line jack associated with the oper-
ated line signal. The line signal
should return to black and the night
alarm should stop.

(5) Check to be sure that transmission
is possible in both directions.

(6) Operate the hand ringing generator.
No signal should be received at the
test telephone.

(7) Insert the plug of the cord from the
first line pack into the line jack of
the second line pack.

(8) Turn the hand ringing generator on
the operator’s pack. The second test
telephone should ring.

(9) Check to be sure that transmissicn
is possible from both test telephones
and the operator’s telephone set.

(10 Operate the RING BACK-PWR RING
FWD switch to the RING BACK
position, and turn the hand ringing
generator. The first test telephone
should ring.

(11) Remove the plug of the first line
pack from the jack of the second
line pack and allow it to retract
Remove the plug of the operator’s

line pack should operate to



cord from the jack of the first line
pack.

(12) Make sure that sidetone can be
heard in the operator’s telephone set;
then reinsert the plug of the oper-
ator’s cord into the operator’s jack.
The sidetone should stop.

(13) Pull the LITE-OUT—NA-IN switch
to the out position. The illuminating
lamp should light. Push the LITE-
OUT—NA-IN switch to the in posi-
tion. The illuminating lamp should
be extinguished.

19. Localizing Troubles

a. General. If the proper results are not
obtained by performing operational tests

(1) Line pack.

(para 18), the trouble should be localized to
the individual circuit of the component by
using the troubleshooting chart (¢ below). De-
pending on the operational symptoms, one or
more of the localizing procedures will be
necessary.

b. Use of chart. The troubleshooting chart
is designed to supplement the equipment per-
formance checklist in TM 11-5805-262-12
and the operational test (para 18).

¢ Switchboards, Telephone, Manual SB-22/
PT and SB-22A/PT, Troubleshooting Chart.
The following chart is supplied as an aid in
locating troubles in the SB-22/PT and SB-
22A/PT. The chart lists the symptoms that
the repairman observes while making the op-
erational tests (para 18). -

Symptom Probable trouble Clorrection
1. Line signal fails to operate to | Faulty line signal 1201 ______________ Higher echelon of maintenance re-
white on incoming signal. quired.

fective.

Shorted conductor
P201.

2. Line signal flutters on incom-
ing signal.

3. Night alarm fails to operate.

4. Line signal fails to restore.
Defective jack J201

5. No transmission through line Defective jack J201

pack.
P201.

6. Line signal operates to white
with plug in line jack.

Defective jack J201

Break contacts on jack J201 dirty or
not properly adjusted.

Lightning arrester E202 dirty or de-

in cord or plug

iDefectivenrectifierS CR201WESIE. T8 - as

Defective contacts in line signal 1201. _

Defective receptacle P202 ____________

Defective line signal 1201 ____________

Defective cord reel, cord, or plug

Clean and readjust jack (para 43).

Clean and readjust lightning arrester
(para 43).
Replace cord and plug (para 22).

Higher
quired.

echelon of maintenance re-

Higher echelon of maintenance re-

quired.
Replace connector (para 23).

Higher echelon of maintenance re-

quired.

Adjust jack (para 43) or higher eche-
lon of maintenance required.

Adjust jack (para 43) or higher eche-
lon of maintenance required.

Replace cord and plug (para 22) or
higher echelon of maintenance re-
quired.

Adjust jack (para 43) or higher eche-
lon of maintenance required.
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(2) Operator’s pack.

Symptom

Probable trouble

Clorrection

receive OT

1. Operator cannot

transmit.

2. Operator cannot transmit ----

3. Operator cannot receive ------

4. Operator cannot signal called

or' calling party.

5. Operator cannot signal called
party.

6. Operator cannot signal calling
party.
fails to

7. Illuminating  lamp

light,

6. Night alarm fails to operate
visual -(VIS) signal.

14

Conneclor

P401 or receptacle J301

defective.

Switch S803 contacts

fective.

dirty or de-

Loose connections on terminal board

TB301.

Defective

Defective

Defective

Defective

Defective

Defective

Defective

Defective

Defective

Defective

Detective

Defective

Defective

Defective

Defective
P302.

Defective

Defective

Defective

induction coil T301

cord W301 or plug P301 .__

batteries

transmitter element MK401 -

jack: JB802 - cosomssbastiasad
push-to-talk switch S401 __.
receiver element

hand ringing generator G301.
cord W301 and plug P301 __
contacts on switch S803 .-

contacts on switch S303 -___

lamp 1302

night alarm battery —-._._-___

switch S301

contacts of jack J13 or plug

night alarm batteries

switch S301

SWAtChIRS 302 e ceacs b st

Replace connector (para 41) or higher
echelon of maintenance required.

Clean and readjust switch contacts
(para 44).
Tighten loose connections.

Replace induction coil (para 36).
Replace operator’s cord and plug
(para 29).

Replace batteries.

Replace transmitter element (TM 11-
5505-262-12).

Clean and adjust jack (para 43).
Replace push-to-talk switch (para 42).

Replace receiver element.

Higher echelon of maintenance re-
quired.

Replace operator’s cord and plug
(para 29).

Clean and readjust switch (para 44).
Clean and readjust switch (para 44).
Replace

lamp (TM 11-5805-262-12).

Replace battery (TM 11-5805-262-12).
Replace switch (para 32).

Replace contacts or plug.

Replace batteries.

Replace switch (para 32).

Replace switch (para 83).



Symptom

Probable trouble

Clorrection

9. Night alarm fails to operate
audible (AUD) signal.

10. No transmission from
gency operator’s telephone bind-
ing posts.

emer-

11. Cannot
ringing.

signal with power

Defectiveslampiulg02 8- Sus i =~ 2 s

Defective contacts of jack J13 or plug
P302.

Defcctive night alarm batteries —-____
Defective switch S302 ________________
Defective buzzer 1801 ________________
Defective contacts of jack J18 or plug.

Defective contacts of jack J15 or plug
P305.

Defective contacts of jack J16 or plug
P305.

Replace lamp.

Replace contacts of jack or plug.

Replace batteries.

Replace switch (para 33).
Replace buzzer (para 38).
Replace contacts of jack or plug.

Replace contacts of jack or plug.

Replace contacts of jack or plug.

(3) Trunk pack.

Symptom

Probable trouble

Clorrection

Line lamp at distant switchboard
does not light when cord is
pulled out or when plug is in-
serted in trunk jack.

Supervisory line lamp at distant
switchboard lights.

Signal fails to operate to white on
incoming signal.

Line signal flutters on incoming
signal.

Open retardation coil L501 __________

Defective switch S501 ________________

Shorted contacts 6
J501.

and 7 of jack

Shorted contacts of switch S501 _____

Shorted capacitor C501 or C502 ______

DX isie. arell JEOIL o

Break contacts on jack J501 dirty or
not properly adjusted.

Shorted
P501.

conductor in

Shorted rectificr CR501 - _____i

Open rectifier CR501 ________________

cord or plug

Replace retardation coil.

Adjust or replace switch.

Adjust jack (para 49) or higher eche-
lon of maintenance.

Replace or adjust switch (para 21 or
45).

Replace capacitor.

Iligher echelon of maintenance re-

quired.
contacts

Clean and readjust jack

(para 45).

Replace cord and plug (para 22).

Higher echelon of maintenance re-
quired.
Higher echelon of maintenance re-
quired.
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Symptom

Probable trouble

Correction

Night alarm fails to operate.

Line signal fails to restore.

No transmission trunk

jack.

through Defective jack J501

P501.

Line signal operates to white with
plug in line jack.

Defective jack J501

Defective receptacle P502

Defective line signal I501

Defective cord reel,

Defective contacts on line signal I501

cord, or

Higher echelon of

quired.

maintenance re-

———~ | Replace receptacle (para 23).

____ | Higher echelon of maintenance re-

quired.

Adjust contacts (para 45) or higher
echelon of maintenance required.

Replace cord and plug (para 22) or
higher echelon of maintenance re-
quired.

plug

Adjust contacts (para 45) or higher
echelon of maintenance required.

Section lll.

20. Removal of Line or Trunk Pack
from Switchboard Case

a. Unscrew the captive screw at the top
an‘d bottom of the defective line pack.

b. Insert the plug into the jack.

¢. Use the plug as a handhold and pull the
line pack out of the switchboard case. Do
not bend or twist the plug.

d. Remove the plug from the jack.

21. Removal of Line or Trunk Pack Cover

Grasp the line pack cover near the rear of
the line pack with one hand and the line pack
case with the other hand. Pull the line pack
cover from the line pack case to expose all
the components. Do not pry the cover from
the case.

22. Replacement of Cord and Plug,
Line or Trunk Pack
(fig. 7)
a. Removal of Cord Reel E201 or E501.

(1) Pull the cord out of the line pack to
its maximum length. Count and 7re-
cord the number of rotations made
by the cord reel. Allow the cord to
refract.

(2) Pull a short length of cord off the
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(3)

(4)

(5)

(6)

REPAIR OF LINE AND TRUNK PACKS

cord reel and slide the plug seat out
of the U-shaped bracket in the line
pack case.

Slide the cord and plug out of the
hole in the front of the line pack.
Allow the cord reel to unwind (re-
lease the spring tension).

Remove the two screws and the
spacer from the opposite side of the
line pack.

Lift the cord reel out of the line
pack. Be very careful not to break
the leads soldered to jack J201.
Note the position of the leads con-
nected to the jack and unsolder the
leads from the jack. Be careful not
to burn the insulation on leads con-
nected to adjacent terminals.

b. Removing Cord and Plug-

(1)

(2)

(3)

Unscrew the three screws that se-
cure the cord to the cord reel. If
necessary, hold the nuts on the oppo-
site side of the reel with a wrench.,
Note the position the leads and the
stay cord on the cord reel. Unwind
the cord from the reel and slide it
out of the slot in the cord reel.
Slide the plug seat off the cord so
that it can be reused.
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Figure 7. Telephone Circuit, Line Jack TA-222/PT, exploded view.

Bl

¢. Installing New Cord.

(1) Slide the plug seat on the new cord.

(2) Slide the terminal end of the new
cord into the slot in the cord reel.

(3) Connect the new cord to the terminals
on the cord reel (fig. 15). Be sure
to position the stay cord on the
proper screw and see that each lead

is connected to the proper terminal.
(4) Replace the nuts on the three screws.
Do not tighten the nuts so that the
serews or the cord reel are damaged.

d. Replacing Cord Reel E201 or E501.
(1) Connect and solder the leads from
the cord reel to the jack. Be sure

17



CORD REEL PLUG
(ESOI) CORD P50l
PROTECTOR

RECTIFIER
(CR501)

(%
RESISTOR RD
/ Q/(RSOI) £ PLUG/SEAT /
JACK
e » /(JSOI) I /

//ROLLER
CONTACT  THICK
{ft CAPACITOR r SPRING  INSULATOR
! | THIN
Ry SISNAL INSULATOR | CAPACITOR | INSULATORS

/]I PLUG-SEAT
SWITCH S501

PLATE ’ .(L:@_ (€502
CONNECTOR
RECEPTACLE\_l
(P502) ~

_—

~ STATIONARY
CONTACT SPRING

HOLDING COIL

(LSO1)
THEAD .
RE
; @'c

spAcen\é
|
‘»\

é& @
7/
e S|GPNAL WASHER .' TM5805-262-35-8

NUT

Figure 8. Telephone Circuit, Trunk Jack TA-326/PT, exploded view.

that the leads are connected to the cord reel. When the cord reel has
proper terminals. turned the same number of times as

(2) Position the cord reel in the line the reel that was removed, stop the
pack. The leads from the cord reel reel.
must be correctly positioned in the (3) Hold the cord ree! and rewind the
slot in the line pack case. cord on the reel.

(3) Replace the spacer and the two (4) Slide the plug and part of the cord
screws on the opposite side of the through the hole in the front of the
line pack. line pack case and replace the plug

e. Retensioning Cord Reel E201 or E501. seat.

(1) Wrap the cord around the cord reel (5) Check the tension on the cord reel.
in a clockwise direction. Pull a short length of cord off the

(2) Pull the cord off the reel, counting cord reel and release it. The cord
the number of turns made by the reel should retract the cord easily.

18



1 Cover retaining screws 20 Switch S302

2 Cover 21 Switch handle

8 Stay cord retaining screw 22 Retaining screws

4 Operator’s cord rubber bushing 23 Switch S303 :

5 Operator’s cord W301 24 Coil and capaciter mounting bracket
6 Hexagonal nut retaining screws

7 Flat washer 25 Coil and capacitor mounting bracket
8 Jack J302 26 Handwheel retaining screw

9 Ring nut 27 Lockwasher

10 Receptacle J3C1 28 Handwheel

11 Switch cap 29 Generator retaining nut

12 Hexagonal ring nut 30 Gasket

13 Lockwasher 31 Hand ringing generator G301

14 Lamp 1302 32 Connector mounting braclket retaining screws
15 Hexagonal ring nut 33 Connector mounting bracket assembly
16 Switch S301 34 Buzzer mounting screws

17 Hexagonal ring nut 35 Buzzer retaining nut

18 Flat washer 36 Buzzer 1301

19 Hexagonal ring nut 37 Operator’s pack chassis

! Figure 9. Telephone Circuit, Operator’s TA-221/PT, exploded wview.

'1 20
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NOTE:
ITEMS 25 AND 33 ARE SHOWN DISASSEMBLED TM5805-262-35-¢
ON SEPARATE ILLUSTRATIONS.



Now pull the cord out to its full
length. It should pull out easily and
should not be stopped before the end
of the cord is reached. Do not re-
lease the cord; allow it to be re-
tracted slowly.

23. Replacement of Receptacle
P202 or P502
(fig. 7)

@. Slide the receptacle out of the mounting
bracket at the rear of the line pack and un-
solder the leads connected to the terminals.
Note the position of each lead.

b. Connect and solder the leads to the ter-
minals on the new receplacle. Be sure that
the leads are connected to the proper ter-
minals. Slide the new receptacle into
the mounting bracket.

24. Replacement of Plug

Seat Switch S501

(fig. 8)
a. Removal of Switch S501.

(1) Remove the cord and plug P501
(para 22a).

(2) Remove the two screws that hold
switeh, S501 and separate the
pieces.

b. Replacement of Switch S501.

(1) Insert the two flathead screws that
hold the switch in place.

(2) Assemble, in order, on the two
screws the thick insulator, roller con-

tact, thin insulator, stationary con-
tact, thin insulator, and clamp.

(3) Tighten the screws just enough to
hold the assembly in place.

(4) Align the contact point on the roller
contact spring with the contact point
on the stationary contact.

(5) Tighten the two screws firmly.

(6) Replace the cord (para 22b).

(7) Check to see that the switch makes
contact with the cord fully retracted.
Readjust if necessary (para 45).

25. Replacing Line or
Trunk Pack Cover
(fig. 7)

a. Slide the front edge of the line pack cov-
er under the fiange on the front of the line
pack case.

b. Push the back of the line pack cover onto
the line pack. Be sure the indentations on each
edge of the line pack cover are engaged in the
slots in the line pack case.

26. Replacing Line or Trunk Pack
in Switchboard Case

0. Slide the line pack into the switchboard
case. Be sure that the line pack is positioned
so that the connector on the rear of the line
pack mates with the plug in the rear of the
switchboard case.

b. Tighten the retaining screws on the
front of the line pack with a screwdriver. Do
not strip or break the retaining screws.

Section IV. REPAIR OF OPERATOR'S PACK

27. Removal of Operator's Pack
from Switchboard Case
@. Unscrew the retaining screw located in
each corner of the operator’s pack front panel.

b. Connect the operator’s telephgne set con-
nector to the receptacle located on the front
of the operator’s pack.

c. Grasp the operator’s telephone set con-
nector and slide the operator’s pack out of the
switchboard case.

28. Removal of Operator's Pack Cover
(fig. 9)

@. Unscrew the cover retaining screw (1)
from each side and the top of the operator’s
pack; then turn the operator’s pack upside
down and remove the two screws from the
bottom of the operator’s pack.

b. Grasp the cover (2) with one hand and
the flange on the front panel with the other,
and pull the cover (2) from the operator’s
pack chassis.
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Note. The operator’s pack must be inverted to remove
any of the parts, since all of the parts are mounted on
the underside of the operator’s pack chassis.

30. Replacement of Jack J302
(fig. 9)
a. Removal of Jack J302.

29. Replacement of Operator's Cord (1) Remove the hexagonal nut (6) and

(fig. 9)

a. Removal of Operator’s Cord.

(1) Unscrew the stay cord retaining
screw (3) from the bottom of termi-
nal board TB301 on the coil and ca-
pacitor mounting bracket (25).

Loosen the three screw terminals
that secure the three conductors to

(2)

the flat washer (7) from the front
of the jack (8) with a wrench.

(2) Slide the jack (8) out of the front
panel and pull it out to the side of
the operator’s pack chassis.

(3) Note the position of the leads con-
nected to the jack (8). Disconnect
the leads.

the terminals on terminal board - Installing New Jack J302-
TB301. (1) Connect and solder the leads to the
(3) Hold the operator’s pack chassis jack (8). :

with one hand and pull the operator’s
cord rubber bushing (4) and opera-
tor’s cord (5) toward the rear of the
operator’s pack chassis until the rub-
ber bushing clears the front panel.
Slide the cord out of the front panel.
Grasp the operator’s cord rubber
bushing (4) in one hand and pull
the operators cord (5) out of the
ruber bushing. Slide the bushing over
the cord stay and the cord terminals.
. Installing New Operator’s Cord.

(1) Tie a short piece of string to each
cord terminal.

(2) Slide the three pieces of string

through the rubber bushing (4).

Pull the cord conductors through the

rubber bushing one at a time by pull-

ing on the short piece of string tied

to each terminal.

Slide the rubber bushing (4) over

the stay cord and onto the cord (5)-
Note. If insertion of the cord into the rub-

ber bushing is difficult, rub the cord with a
bar of paraffin.

Slide the plug and cord (5) through
the operator’s pack panel from the
rear. Force the bushing €4) into the
hole in the panel. The bushing (4)
should extend about 1 inch in front
of the panel.

Fasten the stay cord to the bottom of
terminal board TBS301.

(7) Reconnect the cord terminals to
terminal board TB301.

(4)

(3)

(4)

(5)

(6)
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(2) Slide the jack (8) into the hole in
the front panel from the rear.

(3) Replace the flat washer (7 ) and the
hexagonal nut (6). Tighten the nut
(6) with a wrench.

Replacement of Connector
Receptacle U-79/U
(fig. 9)

. Removal of Receptacle.

(1) Unscrew the ring nut (9) from the
front of the receptacle (10) with a
Spanner wrench,

(2) Slide the receptacle (10) out of the
front panel toward the rear of the
operator’s pack chassis (37).

(3) Disconnect and tag each of the leads
connected to the rear of the re-
ceptacle.

. Installing New Receptacle.

(1) - Position the new receptacle (10) be-
side the operator’s pack chassis (37)
and connect the leads to the solder
terminals. Check the terminal mark-
ings. Be sure that the leads are
properly connected (fig. 14).

Slide the receptacle (10) into the
hole in the front panel from the rear.
Be sure to position the flat portion of
the receptacle (10) against the flat
portion of the hole in the front panel.
Replace the ring nut (9) on the re-
ceptacle (10). Tighten the nut with a
spanner wrench. Be careful not to
scratch the front panel.

(2)

(3)
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32.

33.

22

Replacement of Switch S301
(fig. 9)

a. Removal of Switch S301.

(1) Pull the switch cap (11) out and un-
solder the three leadsconnected to the
switch terminals. Be sure other leads
in the operator’s pack are clear of
the switch so that they are not
burned.

Turn the switch cap (11) counter-
clockwise to unscrew it from the
front of the switch S301 (16).
Remove the hexagonal ring nut (12)
from-the front of switch S301 (16)
with a wrench.

Slide the switch S301 (16) out of the
hole in the front panel and remove
the lockwasher (13).

(2)

(3)

(4)

(5) Push in on the lamp 1302 (14) and
turn it counterclockwise; pull the
lamp from the socket.

(6) Unscrew the hexagonal ring nut

(15) from the switch S301 (16).

. Installing New Switch S301.

(1) Replace the hexagonal ring nut (15)
and lockwasher (13) on the new
switch (16) and slide the switch
(16) into the hole in the front panel
from the rear.

Replace the hexagonal ring nut (12)
on the front of the switch (16).
Tighten the nut (12) with a wrench.
Connect and solder the three leads to
the terminals behind the switch (16).
Insert the lamp (14) into the socket
in the front of switch S301, line up
the bayonet clips, and turn the lamp
clockwise to lock it in position.
Screw the switch cap (11) onto the
front of the switch (16).

Replacement of Switch $302
(fig. 9)

(2)

(3)
(4)

(5)

. Remowal of Switch S302.

(1) Disconnect the three leads from the
switch (20). Be sure to note the posi-
tion of the leads.

(2) Remove the hexagonal ring nut (17)
and the flat washer (18) from the
front of the switch (20) with a

wrench. Be careful not to scratch the
front panel with the nut or wrench.
(3) Slide the switch (20) out of the hole
in the front panel.
(4) Unscrew the hexagonal ring nut
(19) from the switch (20).

. Installing New Switch S302.

(1) Replace the hexagonal ring nut (19)
on the switch (20).

Align the guide slot in the switch
(20) with the guide in the hole in
the front panel and slide the new
switch (20) into the hole.

Replace the flat washer (18) and
the hexagonal ring nut (17). Tighten
the nut (17) with a wrench.
Reconnect the three leads to the
switch (fig. 14). Be sure to recon-
nect the leads to the same terminals
from which they were disconnected.

(2)

34. Replacement of Switch $303

Q.

35.

Remowval of Switch S303.

(1) Tag and disconnect the leads con-
nected to the terminals of switch
SHR (28], T S

Unscrew the switch handle (21)
from switch S303 (23). Turn the
switch handle (21) counterclockwise.
Unscrew the four retaining screws
(22) from the front panel. Use a
small screwdriver.
Slide the switech (23)
front panel.

(2)

(3)

(4) out of the

. Installation of Switch S303.

(1) Connect and solder the strapping on
the switch terminals. Check figure 14
to be sure that the strapping is con-
nected to the correct terminals.
Slide switch S303 (23, fig. 9) into
the hole in the front panel and re-
place the four retaining screws (22).
Replace the switch handle (21).
Connect and solder the leads to the
terminals. Refer to figure 14 to be
sure that the leads are connected to
the proper terminals.

(2)

(3)
()

Replacement of Terminal Board TB30I
(fig. 10)

@ Removal of Terminal Board TB301.
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Figure 10. Coil and capacitor mounting bracket, exploded wview.

(1) Loosen the three terminal screws and  36. Replacement of Retardation oil

disconnect the operator’s cord con- L301, Induction Coil T301, a.d
ductors from the terminal board. Capacitors C301 and C302

(2) Disconnect the three leads from the a. Removal of Coil and Capacitor Mounting
other side of the terminal board. Bracket.

(3) Unscrew the four mounting screws (1) Unscrew the four. mounting screws
and remove the terminal board from and remove termmal board ,TBOOl
the mounting bracket. from the mounting bracket (fig. 10).

Do not disconnect any of the leads
b. Installation of Terminal Board TB301. ‘from the terminal board.

(1) Position the terminal board on the (2) Unscrew the two coil and capacitor
mounting bracket and replace the mounting bracket retaining screws
four mounting screws. o (24, fig. 9) from the top of the op-

erator’s pack chassis and lift the coil

(2) Connect and solder the three leads to and capacitor mounting bracket out

the solder terminals on the terminal of the chassis (37). Be careful not to
board. break any leads or connections when

(8) Connect the operator’s cord conduc- lifting the bracket out of the chassis.
tors to the terminal screws on termi- (3) Replace the components on the
nal board TB301. Be sure to tighten mounting bracket as explained in b
the terminal screws. through e below.
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b. Replacement of Retardation Coil L301.

(1)

(2)

(4)

Disconnect the two leads connected
to the terminals on the retardation
coil.

Unscrew the two nuts (fig. 10) and
remove the retardation coil from the
mounting bracket.

Position the new retardation coil on
the mounting bracket and replace
the two nuts. - :

Reconnect the two leads to the
proper terminals on the retardation
coil.

c. Replacement of Induction Coil T301.

(1)

(2)

(3)

(4)

Tag and disconnect the five leads
connected to the terminals of the in-
duction coil.

Unscrew the two nuts (fig. 10) and
remove the induction coil from the
mounting bracket. Note the position
of the induction coil before removing
s

Position the new induction coil on
the mounting bracket and replace the
nuts. Be sure that the new induction
coil is in the same position as the
induction coil that was removed.
Reconnect the five leads to the termi-
nals on the new induction coil. Be
sure they are connected to the proper
terminals (fig. 14). Remove the tags.

d. Replacement of Capacitor C301.

(1)

(2)

(3)
(4)

Disconnect the capacitor leads. Note
the terminals to which the leads were
connected.

Slide the capacitor out of the clip
(fig. 10).

Slide the new capacitor into the clip.
Reconnect the capacitor leads to the
proper terminals. If necessary, cover
each capacitor lead with sleeving to
prevent shorting or grounding.

e. Replacement of Capacitor C302.

(1)

(2)

(3)
(4)

Disconnect the capacitor leads. Note
the terminals to which the leads are
connected.

Slide the capacitor out of the clip
(fig. 10).

Slide the capacitor into the clip.
Reconnect the capacitor leads to the
proper terminals. If necessary, cover

each lead with sleeving to prevent
shorting or grounding.

f. Installation of Coil and Capacitor Mount-
g Bracket.

(1)

Position the mounting bracket (25,
fig. 9) on the operator’s pack chassis
(37). Check all wiring to be sure it
is properly dressed.

Replace the two retaining screws
(24) in the top of the operator’s
pack chassis (37).

Position terminal board TB301 (fig.
10) on the mounting bracket and re-
place the mounting screws. Secure
the operator’s cord stay with one of
the mounting screws.

37. Replacement of Connector
P302 through P306

a. Removal of Connector Mounting Bracket

(fig. 9).

(1)

(2)

Unscrew the connector mounting
bracket retaining screws (32) lo-
cated on each side of the operator’s
pack chassis (37).

Slide the connector mounting bracket
assembly (33) off the operator’s
pack chassis (37). Do not pull the
leads.

b. Removal and Installation of Commectors
P302 through P306 (fig. 11).

(1)

(2)

(3)

(4)
(5)

Unscrew the retaining screws on the
top and bottom of the mounting
bracket.

Disconnect the leads connected to the
defective connector. Check the posi-
tion of the leads.

Separate the two parts of the mount-
ing bracket and remove the defective
connector.

Slide the new connector into the
mounting bracket.

Connect the leads to the new connec-
tor (fig. 14).

(6) Slide the two parts of the mounting
bracket together and replace the
screws.

¢. Installation  of  Comnector Mounting
Bracket (fig. 9).
(1) Slide the connector mounting bracket

assembly (33) into position on the
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38.

MOUNTING
BRACKET

N

MOUNTING

/BRACKET

TM5805-262-35-11

Figure 11. Conmnector mounting bracket, evploded wview.

operator’s pack chassis (37). Be sure
to dress all the wiring.
(2) Replace the retaining screws (32) in

each side of the operator’s pack
chassis (37).

Replacement of Buzzer 1301
(fig. 9)

. Remowal of Buzzer 1301.

(1) Unscrew the two buzzer mounting
screws (34) from the buzzer retain-
ing nuts (35) and remove the buzzer
(36) from the operator’s pack
chassis (37).

(2) Unsolder the three wires from the
buzzer terminals.

. Installing New Buzzer 1301.

(1) Connect and solder the three wires
to the buzzer terminals. Be sure they
are connected to the correct terminal.

(2) Slide the buzzer (36) into the oper-
ator’s pack chassis (37) and replace
the two buzzer retaining nuts (35)

and buzzer mounting screws (34).

39. Replacing Operator's Pack Cover
(fig. 9)
@. Slide the operator’s pack cover (2) onto
the operator’s pack chassis (37). Be sure it is
positioned properly.

b. Replace the cover retaining screws (1)
in the bottom of the operator’s pack; then re-
place the cover retaining screw (1) in each
side and in the top of the operator’s pack.

40. Installing Operator's Pack
in Switchboard Case
a. Slide the operator’s pack into the switch-
board case in the space provided. Position it
so that the connectors in the rear of the op-
erator’s pack mate with the plugs in the rear
of the switchboard case.

b. Tighten the retaining screw located in

each corner of the panel on the operator’s
pack.
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Section V. REPAIR OF HANDSET-HEADSETS H-81A/U, H-144/U AND H-144A/U

Replacement of Connector,
Plug, Electrical U-77/U

. Removal of U-77/U.

(1) Unscrew the plug bushing and slide
the plug bushing and the strain re-
lief spring up the cord.

(2) Remove the three plug assembly
screws and remove the plug shell
from the plug body.

(8) Remove the plug insert from the
plug body.

(4) Tag and disconnect the seven wires
connected to the terminals on the
plug body.

(5) Slide the plug body, strain relief
spring, and the plug bushing off the
cord.

. Installation of U-77/U.

(1) Slide the plug bushing, strain relief
spring, and plug body on the cord.
Check to see that each item is posi-
tioned properly on the cord.

(2) Connect the seven leads to the termi-
nals on the plug insert. Check to see
that the leads are connected to the
proper terminals (fig. 17).

(3) Replace the plug insert in the plug
body and replace the plug shell on
the plug body. Secure the plug shell
in position with the plug assembly
SCrews.

(4) Slide the strain relief spring and the
plug bushing down the cord to the
plug body. Screw the plug bushing

Section VI.

43. Line Pack Adjustments

a. Lightning Arrester E202. Adjust the

contacts on the lightning arrestor so that they
are positioned 0.005 =+0.001 inch from the
ground terminal. Adjust the contacts with a
spring bender; do not use long-nosed pliers.

26

b. Jack J201 (fig. 12).

(1) Insert plug P201 into jack J201.

into the plug body to secure the
strain relief spring in position.

42. Replacement of Switch S401
a. Removal of Switch S401.

(1) Unscrew the four retaining screws
and remove the switch cover opposite
the clothing clip.

(2) Unscrew the four retaining screws
inside the cover removed ((1)

above) and remove the cover from -

the opposite side of the switch. The
push-to-talk lever will fall out of the
switch when this cover is removed.

(8) Tag and disconnect the wiring from
the switch terminals. Note the num-
ber of the terminal to which the
leads were connected.

(4) Unscrew the two screws from each
of the cord retaining brackets and
remove the two cords from the
switch.

b. Installation of Switch S401.

(1) Slide the two cords into the switch
and secure the brackets in position
with the screws. See that the cords
are inserted into the correct end of
the switch.

(2) Connect the leads from each of the
cords to the proper terminals. Refer
to figure 17 and to the tags for the
number of the terminal to which the
leads should be connected.

(3) Reassemble the switch.

ADJUSTMENTS

(2) Adjust contacts 3 and 4 so that be-
tween 200 and 400 grams are re-
quired to move the contact away
from the plug.

Note. Operate spring 1 so that the contact
insulator is clear of contact 8.

(3) There should be a minimum of 0.010
inch between contacts 4-5 and con-
tacts 2-3. The spacer should be
straight.



TM5805-262-35-12

Figure 12. Jack J201, contact arrangement.
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Figure 13. Jack J501, contact arrangement.

(4) Remove plug P201 from jack J201.
Adjust contacts 5 and 2 so that they
have a minimum of 80 grams tension
toward contacts 4 and 3 respectively.

44. Operator's Pack Adjustments

Check the spring tension on the contacts of
switch S303 by applying the gram gage near
the contact point. The following spring ten-
sions and airgap clearances must be met on
switch S303:

a. The center contact on stack K1 through
K8 must be adjusted to withstand 45 grams
before the normally made contacts break.

b. The make contacts must be 0.008 =+0.001

inch from the center contact when the break
occurs.

¢. The break contact must clear the center
contact 0.008 +0.001 inch when the switch is
fully operated.

. Note. Make all adjustments with a spring bender; do
not use long-nosed pliers to bend switch contacts.

45. Trunk Pack Adjustments

Note. Make all adjustments with a spring bender. Do
not use long-nosed pliers to bend the switch contacts.

a. Jack J501 (fig. 18).

(1) Insert plug P501 into jack J501.
(2) Adjust contact spring 4 so that from
1,000 to 1,600 grams are necessary

27
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TM5805-262-35-15

Figure 15. Telephone Circuit, Line Jack TA-222/PT, wiring diagram.

to move the contact away from the

plug.
Note. Operate contact spring 6 so that its
contact insulator is clear of contact spring 4.

Adjust contact spring 8 so that 1,000
to 1,200 grams are necessary to move
the contact from the plug.

Note. Operate contact spring 1 so that its
contact insulator is clear of contact spring 3.

Adjust contact springs 5 and 2 to
provide a minimum of 0.012 inch be-
tween contacts 4-5 and 2-3.. The
spacer should be straight. :

Adjust contact spring 7 so that at
least. it has a minimum of 80 grams
tension toward contact spring 6.

Check to see that there is a mini-
mum of 0.015 inch clearance between
springs 4-5, 2-3, and 6-7 at other
than contact points. Remove exces-

(7)

(8)

sive bends and readjust as required
to meet the requirement. »

Remove plug P501 from jack P501.
Adjust springs 5 and 2 so that they
have a minimum of 80 grams tension
toward springs 4 and 3, respectively.

Adjust spring 7 to provided a mini-
mum of 0.012 inch clearance between
contact springs 6 and 7.

b. Switch S501 (fig. 8).

(1)

(2)

With the cord retracted, see that

there is a noticeable gap between the
stationary contact point and the
roller contact point.

With the cord extended, the contact

points on the two contacts must
meet. The stationary contact should
follow the roller contact noticeably.
Adjust both contacts as required to
meet these conditions.
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Figure 16. Telephone Circuit, Trunk Jack TA-326/PT, wiring diagram.



wnabmp bwraar /= 40 /55— A/ FIS~H 298PVI [T-128PUD [T

LI ounbp

41-G€-292-S08SWL

‘ATINO N/VbdI-H ANV

N/vbl-H NO 03AIA0¥d dvylS = 0
:310N 8
zm% a3y ¢ a3y _
[
2 A8
pi
L
/. _ %718 g N¥9
L -0
Ny8 ¢
._mé LHM  ,  LHM
o
6 v

N/LL-09N7Td YOLI3INNOD

HOLIMS X1VL-0Ll-HSNd

w. ¥3LLINSNVYL OL

} w3nE038 o1

31




CHAPTER 3

FOURTH ECHELON MAINTENANCE AND TESTING PROCEDURES

Section |.

46. Tools and Test Equipment Required

The following chart lists the tools and test

equipment required for fourth echelon main-
tenance of Switchboard, Telephone, Manual
SB-22(*) /PT. The associated technical man-
uals are also listed.

Tools and Test

Technical

equipment manuals

Multimeter AN/URM-105*
Test Set AN/PTM-6
Test Set I-181

Test Set TS-140/PCM
Test Set TS-190

’1"001 Equipment TE-49

Tool Equipment TE-112

TM 11-6625-203-12
TM 11-2062
TM 11-6625-202-10

TM 11-2096

aUse DMultimeter

TS-352'U when Multimeter AN/URM-

105 is not available,

47. Replacement of Lightning

32

Arrestor E202, Line Pack

(fig. 7)

a. Remowval of Lightning Arrestor E202.

(1) Unscrew the two retaining screws.
Hold the nuts with a wrench, if
necessary.

Remove the lightning arrestor from
the line pack case. Pull out enough
slack on the wires te permit them to
be unsoldered, but do not break or
damage the components to which
they are connected.

Unsolder the leads from the light-
ning arrestor. Note the position of
the leads.

(2)

(3)

b. Installing New Lightning Arrestor E202.

48.

a.

49.

MAINTENANCE PROCEDURES

(1) Connect and solder the leads to the
new lightning arrestor (fig. 15).

(2) Position the new lightning arrestor
in the line pack case and dress the
wiring.

(3) Replace the retaining screws, lock-
washers, and nuts.

Replacement of Rectifier
CR20I, Line Pack
(fig. 7)

Removal of Rectifiter CR201.

(1) Slide the rectifier out of the retain-
ing clip.

(2) Note the position of the leads. Check
the side of the rectifier to determine
which lead is pesitive (+).

(3) Unsolder the leads from jack J201
and line signal 1201.

. Installation of New Rectifier CR201.

(1) Connect the positive rectifier lead to
the terminal on line signal 1201.

(2) Connect the other rectifier lead to
the ring break contact on jack J201.

(8) Slide the rectifier into the retaining
clip and dress the wiring.

Replacement of Jack J20I or

J501, Line or Trunk Pack
(fig. 7)

. Remowval of Jack.

(1) Disconnect and tag all of the leads
connected to the jack. Note the posi-
tion of each lead.

(2) Unscrew the hexagonal nut from the
front of the jack.

(3) Remove the three flat washers and
the fiber bushing from the front of
the jack.

(4) Slide the jack toward the rear of the



50.

line pack until it clears the hole in
the front of the line pack. Do not
damage the plunger in line signal
1201 when removing the jack.

(5) Remove the insulator plate from the
front of the jack after it is removed
from the line pack case.

. Installing New Jack.

(1) Slide the insulator plate onto the
front of the jack.

(2) Slide the jack into the hole in the
front of the line pack case. Be sure
the hole in the jack frame is posi-
tioned so the signal plunger makes
contact with the spring pileup.

(3) Replace the fiber bushing, three flat
washers, and hexagonal nut. Be sure
the fiber bushing is positioned so the
flat portion fits into the flat portion
of the hole. Tighten the nut with a
wrench.

(4) Connect and solder the leads to the
jack terminals and dress the wiring.

Replacement of Signal 1201 or 1501
and Cord Reel E201 or E50I,

Line or Trunk Pack
(fig. 7)

. Remowval of Line or Trunk Signal.

(1) Unscrew the signal cap.

(2) Lift the terminal end of the signal
to clear the cord reel and slide the
signal out of the hole in the front of
the line pack case.

(3) Disconnect and tag the leads from
the terminals on the signal.

. Installation of New Signal.

(1) Connect and solder the leads to the
proper terminals on the signal.

(2) Slide the signal into the hole in the
front of the line pack case. Be care-
ful not to damage the ball in the
front- of the signal or the signal
plunger when sliding the .signal into
position.

(3) Replace the signal cap. Do not use
pliers.

c. Replacement of Cord Reel E201 or E501.
For detailed removal and replacement instruc-
tions for cord reel E201 or E501, refer to
paragraph 22 a, d, and e,

51. Replacement of Hand Ringing

Generator G301, Operator's Pack
(fig. 9)

a. Removal of Hand Ringing Generator
G301.

(1) Remove the coil and capacitor mount-
ing bracket (25) as explained in
paragraph 36a(1) and .(2) to pro-
vide clearance for removing the hand
ringing generator.

(2) Unscrew the handwheel retaining
screw (26) ; remove the lockwasher
(27) and handwheel (28).

(3) Unscrew the generator retaining nut
(29) from the front of the hand
ringing generator (31).

(4) Slide the hand ringing generator
(31) out of the front panel, lift it
out of the operator’s pack (37), and
remove the gasket (30). Do not dam-
age the leads in the operator’s pack
chassis.

(5) Unsolder the four leads connected to
the terminals on the hand ringing
generator (31). Note the position of
the leads.

b. Installation of Hand Ringing Generator
G301.

(1) Connect and solder the four leads to
the terminals on the new hand ring-
ing generator (31). Check to see that
they are positioned correctly.

(2) Replace the gasket (30), position the
new hand ringing generator (31) in
the operator’s pack chassis (37), and
slide the hand ringing generator into
the hole in the front panel. Be sure
it is positioned properly. Do not dam-
age the wiring and components in
the operator’s pack chassis.

(3) Replace the hand ringing generator
retaining nut (29) and tighten it
securely.

(4) Replace the handwheel (28) and
lockwasher (27); secure them in
place with the handwheel retaining
screw (26).

(5) Replace the coil and capacitor mount-
ing bracket (25) as explained in
paragraph 36f.
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Section Il.

52. General

a. Testing procedures are prepared for use
by Signal Field Maintenance Shops and Sig-
nal Service Organizations responsible for
fourth echelon maintenance to determine the
acceptability of repaired signal equipment.
These procedures set forth specific require-
ments that repaired signal equipment must
meet before it is returned to the using organi-
zations or returned to stock for issue through
supply channels. The testing procedures may
also be used as a. guide for making tests on
equipmenf that has been repaired at third
echelon if the proper tools and test equipment
are available. The testing procedures may be
used as a guide for final testing at fifth eche-
lon. A summary of the performance standards
is given in paragraph 61.

b. Comply with the instructions preceding
the chart before proceeding to the chart. Per-
f9rm each test in sequence. Do not vary the
sequence. For each step, perform all the ac-
tions required in the Test equipment control
settings and Equipment under test control
settings columns; then perform each specific
test procedure and verify it against its per-
formance standard.

53. Test Equipment and
Materials Required

All test equipment and materials required
to perform the testing procedures given in
this section are listed in the following charts
and are authorized under TA 11-17, Signal
Field Maintenance Shops, and TA 11-100
(11-17), Allowances of Signal Corps Expend-
able Supplies for Signal Field Maintenance
Shop, Continental United States.
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FOURTH ECHELON TESTING PROCEDURES

a. Test Equipnvent.

Nomenclature

Federal Reference
stock No.
Test Set AN/PTM-6 | 6625-229-1048 T™ 11-2062
Multimeter 6625-581-2036 T™M 11-6625-
AN/URM-105* 203-12
Test Set I-181-(*)P 6625-229-1042 TM 11-6625—
202-10
Test Set TS-140/ | 6625-243-4888 T™ 11-2096
PCM

Battery BB-46 6140-126-1544

aUse TS-352/U if the AN/URM-105 is not available.
b(*)Indicates Test Set I-181, I-181-A, or I-181-B.

b. Materials.

No. Federal
Nomenclature required stock
(ea) No.

Battery BA-2 1 6135-120-1028
Battery BA-23 2 6135-120-1024
Battery BA-26 3 6135-120-1023
Battery BA-30 4 6135-120-1020
Battery BA-210/U 4 6135-100-0475
Clip, battery (p/o TE-113) 4 5940-117-1719
Connector, Receptacle Il 5935-405-0501

C-19/U
Connector, Electrical 1 5935-283-2950

Plug U-717/U
Resistor, 250-ohm, 10-watt 1 5905-247-7943
Resistor, 40-ohm, 10-watt 1 5905-100-8861
Wire, stranded, #20 AWG 20 ft | 6145-179-2409 (or

equivalent)

Battery BA-34 (3 volts 1 6135-120-1017 (or

required) equivalent)
Clip, alligator 2 5940-186-8933

54. Modification Work Orders

The performance standards listed in the
tests (para 55 through 60) assume that the
modification work order listed below has been
performed. A listing of current modification

work orders will be found in DA Pamphlet
310-4.
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MWO No. Date Priority Echelon Location of Remarks
MWO markings
11-5805-262-35/1 11 Mar 59 Urgent 3 Front panel below RING | Applied to all Telephone

BACK-PWR RING
FWD switch.

Circuits, Operator’s TA-
221/PT having retract-
able cords. Also all
Telephone Circuits, Op-
crator’s TA-221/PT
equipped with Hand-
ringing Generator
G-41/PT.
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55. Physical Tests and Inspection
a. Test Equipment and Materials. None.
b. Test Conncctions and Conditions. Remove the front cover of the switchboard and remove
the H-81A/U, H-144/U, or H-144A/U. Open the rear cover and remove the battery case.

Step 2 pertains to the TA-222/PT or TA-326/PT, step 3

pertains to the TA-221/PT, and

step 4 pertains to the H-81A/U, H-144/U, or H-144A/U when tested separately.
c. Procedure.

Test Equipment
Step | equipment under Test Performance
No. control test procedure standard
settings control
setting
1 N/A: w2zt INFAW eeTiemap s a. Inspect both front and rear of the,| a. All screws and nuts must be tight,

36

SB-22(*)/PT for loose screws or nuts.

b. Inspect operator’s cord for excessive
wear.

c. Extend all line cords to their limits
and inspect: for wear,
breaks, and proper into
line packs.

excessive
retraction

d. Inspect all plugs for wear, dirt, cor-
rosion, or bent plugs.

D

. Inspect all binding posts for loose-
ness and ability to secure wire tightly.

E=h!

Inspect battery case spring contacts
for possible broken contacts, corro-
sion, or dirt.

g- Inspect battery case for -corrosion,
dirt, or broken parts. Insert battery
case into the SB-22(*)/PT and check
retaining springs for proper retention
of the case and spring contacts for
solid contact with battery case con-
tacts.

=

. Inspect Handset-Headset H-81A/U,
H-144/U, or H-144A/U for broken
parts, loose screws, worn cord.

=

. Inspect the hand ringing generator
crank, RING BACK-PWR RING
FWD and AUD-OFF-VIS switches
for normal operation.

Jj. Inspect Headset-Handset H-81A/U,

I1-144/U, or H-144A/U connector
and plug for dirty contacts and
proper connection.

none missing.

b. Opcrator’s cord must have no breaks
in the outside insulation or must show
no evidence of dry rot.

c. Line cords must be free of breaks or
frayed insulation. All line cords must
extend easily to their limits and re-
tract fully without binding.

d. All plugs must be free of dirt and
corrosion. Plugs must not be worn or
bent.

_e. All binding posts must be tight and

be capable of securing wire firmly.

f. Battery case spring contacts must be
free of dirt, corrosion, and broken
contacts.

g- Battery case must be free of dirt,
corrosion, and broken parts. Battery
case spring contacts must make solid
contact with the battery case contacts.

el

. The H-81A/U, H-144/U or H-
144A/U must have no broken parts
or loose screws. The H-81A/U, H-
144/U, or H-144A/U cord must
show no evidence of dry rot or breaks
in the outer covering.

i. The generator crank and switches
must operate freely without binding.

Jj. Handset-headset connector and plug
must be free c¢f dirt and corrosion
and must connect properly.



Test Equipment
Step | equipment under Test Performance

No. control test procedure standard

settings control
setting

k. Inspect the H-8iA/U, H-144/U, or |k. The push-to-talk switch must operate
H-144A/U push-to-talk switch for in two sleps, with proper locking ac-
proper operation, tight cover screws, tion in the first step. Cover screws
and secure clamping of the cord. must be tight, none missing, and the

cord must be secure in each end of
the switch.

l. Inspect the night alarm and light |1 The night alarm and lamp switch
switch for secure mounting, proper must be securely mounted in the
operation, and broken or chipped panel. Tt should operate smoothly
lens or switch knob. without binding, and the lens and

switch knob must be free of chips or
cracks.

m. Inspect the operator’s telephone set | m. The operator’s telephone set recep-
receptacle for dirty contacts and tacle must be free of dirt and corro-
proper connection. sion and must mate properly with

the plug.

2 N/ Ase==e== N/ A == a. Inspect case and cover for broken [ «. All latches must operate properly;
latches, and condition of the retain- the retaining straps and cover gasket
ing straps and cover gasket. must be serviceable.

b. Inspect case and cover for missing |b. Latches must secure the covers
parts, and for condition of the paint. tightly and there must be no missing
NOTE. Touchup painting is recom- parts. External surfaces intended to

mended instead of refinishing, whenever be painted must not show bare metal.

practicable. Screw heads, binding posts,

receptacles, and plated fastener parts
should neither be painted nor polished

\ygith abrasives,

c. Inspect lettering on front and rear |c. Panel lettering must be legible.
of the SB-22(*)/PT.

d. Check BAT MIC and BAT NA |d. Battery connections must be as
leads for proper connection. shown in figure 6.

3 IN/ASRE=== IN/AA osdsies Perform the procedures in step l¢ and | Same as step le and d.

d for the TA-222/PT or TA-326/PT
when tested separately.

4 INVZAQRSESES N/As seoiis Perform the following procedures for | Same as step 1b, d, i, I, and m, and
the TA-221/PT when tested sep- step 2c.
arately: Step 10, d, ¢, I, and m, and
step 2c.

5 INVIAT B0 N7/AGHEE s - Perform the following procedures for| Same as step 1k, j, and k.

the H-81A/U, H-144/U, or H-
144A/U when tested separately: Step
1h, 4, and k.
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61. Test Data

Personnel may find it convenient to arrange
test data in a manner similar to that shown
below.

Switchboard, Telephone, Manual SB-22/PT or SB-22A/PT

®
1. RECTIFIER AND PUSH-TO-TALK SWITCH TESTS

Performance standard

a. Forward resistance . 19,000 ohms - 4,000 ohms
b. Backward resistance 10 MEGOHMS minimum
¢. Sidetone Must be audible
d. Push-to-talk switch Meter indication less than
100 ohms.
L
2. LINE SIGNAL EFFICIENCY TEST
a. Line signal sensitivily 12 ma maximum
b. AUD-OFF-VIS alarm operation Mwust operate
¢. Line signal restoration Muvt operate

3. OPERATOR’S PACK TRANSMITTING AND RECEIVING TEST

a. Receiving efficiency —6 dbm +0.5 dbm
b. Transmitting efficiency —17 dbm +0.5 dbm

4. HAND RINGING GENfRATOR EFFICIENCY TEST

Generator output 0 db minimum

(13

. HANDSET-HEADSET H-81A/U, H-144/U, or H-144A/U EFFICIENCY TEST

a. Receiver efficiency —1 db minimum
b. Transmitter efficiency —/4 db minimum
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CHAPTER 4

FIFTH ECHELON MAINTENANCE

62. Fifth Echelon Tools and
Test Equipment

Tecols and test equipment required for fifth
echelon maintenance of the SB-22(*) /PT are
the same as listed in paragraph 46.

63. Fifth Echelon Maintenance Procedure

The fifth echelon maintenance procedures
are the same as the fourth echelon mainten-
ance procedures and may be performed at
either echelon. Refer to the procedures given
in paragraphs 46 through 51 for detailed
repair procedures. For final testing infor-
mation refer to paragraphs 52 through 61.



APPENDIX
REFERENCES

T™ 11-2062 Test Sets I-142, I-
142-A, 1-142-B,
and Telephone Test
Set AN/PTM-6.

TM- 11-2096 Test Set TS-140/
PCM:;; Signal Gen-

Parts and Special
Tools List for
Switchboard, Tele-
phone, Manual SB—
22/PT and SB-
22A /PT.

erators SG-15/ TM 11-5805-262-35P Field and Depot

PCM and SG-15A/
PCM; and Decibel
Meters ME-22/
PCM and ME-
22A/PCM.

TM 11-5540 Electric Light As-
sembly MX-1292/

PAQ. TM 11-6625-202-10

TM 11-5805-262—-12 Operator’s and Or-
ganizational Main-
tenance Manual,

Switchboards, Tel- TM 11-6625-203-12

ephone, Manual
SB-22/PT and SB-
22A/PT.

TM 11-5805-262-20P Organizational Main-
tenance Repair

Maintenance Re-
pair Parts and
Special Tools List
for Switchboards,
Telephone, Manual
SB-22/PT and SB-—
22N/ BT,

Operator’s  Manual:
Test Sets I-181, I-
181-A, and I-181-
B.

Operation and Organ-
izational Mainte-
nance: Multimeter
AN/URM-105, In-
cluding Multimeter
ME-77/U.

51



INDEX

Paragraph
Additional troubleshooting data ______ 16
Adjustments:
IPine g Cloa SRR . o oo T 43
(OperatORIEHACIIMERETIRE S e A
{irunleeipaclctapt b o _— . _____ . 45
Automatic signaling, trunk pack,

sthearys. ToUT Setene RabE RV L L 10a
Automatie supervision, trunk pack,

theory~rsesat e smeme s - oo o Tauds 100
Buzzer replacement __________________ 38
Calling and called party, trans-

mission circuit theory ______________ 6
Capacitors C301 and (302,

THE D EYERINETE | et ot SRR 36
Chart, troubleshooting —_______________ 1%
Conference circuit, theory ____________ 8
Connector replacement:

Operator's telephone set _________ 41

P302 through P306 ______________ 37
Cord and plug replacement:

Line and trunk packs _—___________ 22

@Operatorisipaclet=c ox oo 29
Cord reel replacement, line and

trunkpacksstbetadets oo - oo 22
Cover removal:

Line and trunk packs _—___________ 21
Openatomsipacic e =% 0o ro 27
Cover replacement:
Line and trunk packs ___________ 25
OperatorisEpacka==tiaasi s o f 39
Fourth echelon testing procedures:
PinestandStrunkevsignalstsec 2 =8 57
Operator’s pack:
Hand ringing generator ______ 59
Transmission test ____________ 58
Operator’s telephone set __________ 60
Physical tests and inspection _____ 55
RBushstostallciswitchWSE S Soe F ous Sas - 56
3 5o [0 S S e 56
Fourth echelon:
il Se S 53a
illes i d Al A s ESEa S S SN RS aa 61
S tequi pIncn D EE s S RN 53
General:
Fourth echelon testing
REOCEAUTES Sy S 52
FII COT VNS S e o i S 2
T'roubleshooting information ______ 14

Hand ringing generator:
Fourth echelon testing procedures -
Replacement _____________________

52

Page

11

26,27
27
27-29

25

23-26
13,16
6,7

26
24,25

16—-19
21

16—19

16
19

19
25

41

45
43
47
36,37
39
39

34

49
34

34

11

45
33

Paragraph
Signaling circuit theory __________ 5a
Illuminating lamp, circuit, theory _____ 12
Induction coil replacement, operator’s
O e 36
Jack replacement:
Line or trunk ___________________ 19
(DD Enationis e S S 30
Lighting arrester, replacement ________ AT
Line or trunk pack:
Cover:
Removal™ =—-oomcor 2o st 21
Replacement #2= =t S EE . 25
Jack replacement ________________ 49
Receptacle replacement __________ 23
Signal:
Fourth echelen testing
procedures, -~ S TIE N 57
Replacement ™ == -t =SS _—. 50
Switchboard case:
RemovalsSisiass - - of i arass 20
Replacement _________________ 26
i 1
Line pack:
Adijustmentss == S FET RS R 43
Prerepairsttestst Lo S el S — 18a
Rectifier replacement ____________ 48
Localizing troubles ___________________ 19
Modification work orders ____________ 54
Monitoring circuit, theory ____________ 9
Night alarm circuit, theory __________ 13
Operator's cord, replacement _________ 29
Operator’s pack: :
Adjustments _____________________ 44
Cover:
Removal " - - -==- =0 SESS——. 27
Replacements SE2i0 S S 39
Fourth echelon testing procedures:
Hand ringing generator ______ 59
Transmission tests ___________ - 58
Jacle “replacemnen ar RS- 30
Prerepair’ testsi o f oo tuu i SR 18
Switchboard case:
Remoyall == === T5 S S ——— 27
Replacement _________________ 40
Telephone set receptacle
replacement _____ = OETEEEE—. 31
Operator’s telephone set:
Fourth echelon testing procedures - 60
Replacement of connector ________ 41
Other publications ___________________ 1b

Physical test and inspection, fourth

Page

10

22,24

32,33
21

32

16
19
32,33
19

41
33

16
19

26,27
12,13
32
13—16

34,35
7,8

10

21

27

19
25

44
43
21
12,13

19
256

21

47
26



Paragraph
echelon testing procedure __________ 55
Plug seat switch, trunk pack,
replacement ________________________ 24
Power ringing equipment, signaling
circuit theory _______________ 5b
Preparation for LeRting@F e == oo . 17
Prerepair tests _______________ 18
Publications, other _______________ 1b.
Push-to-talk switch, replacement ______ 42
Receiving circuit, theory _____________ 4b
Receptacle P202 or P502, replacement _ 23
Rectifier, line pack:
Fourth echelon testings . . 56
Replacement e R T 48
Remote control radio circuit, theory .. 11
Removal, operator’s pack cover ______ 27
Replacement:
Line and trunk pack:
Cord and plug ______________ 22
Cord=teelFoarmmtessrrne— 50¢
Coyer. -=c SN 25
R e i e 49
Lighting arrester ____________ 47
Receptacleiuigusase i i 23
Signaly s e sl 50
Operator’s pack:
Buyzgr 7 Sr s s st e g 38
Capacitors C301 and (302 e 36
Connectors P302 through
P306: " - L bl ni i T 37
Cord cncmmmmem = 29
Cover . cxosi st 39
Hand ringing generator ______ 51
Induction coil _______________ 36
Jack: - T S S 30
Retardation coil _____________ 36
DA TEh 53 (] 32
Switch 8302 _________ 33
Switch S308 __..____ = 34
Telephone set receptacle _____ 31
Terminal board ____________ 35
Operator’s telephone set connector 41
Plug seat switch, trunk packs === 24
Push-to-talk switch ______________ 42
RectifierSSiisiama y. . 1Y 48
Retardation coil replacement _________ 36
Ringback circuit theory:
Hand ringing generator __________ 5¢
Power ringing equipment ________ 5d
SeopeN== s T e R R la
Signal, incoming, theory _____________ 3

Signaling called party, theory:

Page

36,37

19

12
12,18

26

39
32
10
19

16—-19
83

19
32,33
32

19

83

25
23,24

24,25
21

25

33
23,24
21
28,24
22

22

22

21
22,23
26

19

26

33
22-24

Paragraph

Hand ringing generator femeooceo

Power ringing equipment ________
Signal 1201 or I501, replacement ____
Supervisory circuit, Theony ARl
Switch, push-to-talk, replacement _____
Switch S301, replacement ____________
Switch S302, replacement ____________
Switch S308, replacement ____________

Terminal board, replacement _________
Test data, fourth echelon testing
procedurest_SRSRTE R i s
Test equipment and materials, fourth
echelon testing procedures __________
Testing prerepair _______________
Theory :
Conference circuit _______________
General
Iluminating lamp circuit ________
Incoming line signal _____________
Monitoring circuit _______________
Night alarm circuit _____________
Receiving circuit _________________
Remote control radio circuit _____
Ring back circuit:
Hand ringing generator ______
Power ringing equipment _____
Signaling circuit:
Hand ringing generator ______
Power ringing equipment _____
Supervisory circuit ______________
Transmitting circuit _____________
Trunk pack:
Automatic signaling _________
Automatic supervision ________
Tools and test equipment ____________
Transmission circuit theory, calling
and called parties _________________
Transmission tests, operator’s pack ____
Transmitting circuit theony Sl St
Troubleshooting :
Chart Eae s e s S N

General
Trunk pack:
Adjustments _____________
Automatic signaling, theory ______
Automatic supervision, theory ____
Replacement, plug seat switch ___
Trunk pack, line pack:
Cord and plug replacement ______
Cord reel replacement ___________
Cover removal ___________

5a
5b
50

tf
42
32
23
34

35

61
53

18

5¢
5d

5a

22
50¢
21

Page

6
6
83
6
26
22
22
22

22,23

48
34

12,138
6,7
10

7,8
10

10

(= )

[~ I~ -

® @

43

18—16
11
11

27-29

19
16-19

33
16

53



BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE:

G. H. DECKER,
General, United States Army,
OFFICIAL: Chief of Staff.

R. V. LEE,
Major General, United States Army,
The Adjutant General.

THOMAS D. WHITE,
OFFICIAL : Chief of Staff, United States Air Force.

J. L. TARR,
Colonel, United States Air Force,
Director of Administrative Services.

Distribution:
Active Army:

To be distributed in accordance with DA Form 12-7 requirements for TM 11 Series (UNCLAS) Plus the

following:
USASA (2) 11-18 11-96
CNGB (1) 11-25 11-97
Tech Stf DA (1) except 11-26 11-98
Csigo (18) 11-27 11-99
Def Atomic Spt Agey (5) 11-32 11-116
US ARADCOM (2) : 11-37 11-117
US ARADCOM Rgn (2) 11-89 11-155
MDW (1) 11-45 11-156
Seventh US Army (2) 11-46 11-165
EUSA (2) 11-47 11-167
USASCS (Ft Monmouth) (503) 11-54 11-237
Units org under fol TOE: (2 cys 11-55 11-500 AA-AE (4)
each except as indicated): 11-56 11-500 RA-RT (4)
11-5 11-57 11-555
11-6 11-58 11-557
11-7 11-66 11-558
11-8 * 11-67 11-587
11-15 , 11-68 11-592
11-16 11-85 11-597
11-17 11-86 11-608

11-95 29-56
NG: State AG (3); Units—Same as Active Army except allowance is one copy to ecach unit.
USAR: None.

For explanalion of abbreviations used, see AR 320-50.
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