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CHAPTER 1

INTRODUCTION

NOTE
Telephone Terminals AN/TCC-3, bearing Order No. 24483-PC-61, are similar to Telephone
Terminals AN/TCC-3 procured under previous orders. Information in this manual applies
to all equipments unless otherwise specified.

Section I. GENERAL

1 .  S c o p e

ual contains information for the instal-
lation, operation, maintenance, and theory of
operation of Telephone Terminal AN/TCC-23
and Telephone Terminal AN/TCC-3. Telephone
Terminal AN/TCC-3 the major component of

ne Terminal AN/TCC-23. Except where
specified, all information in this manual

to Telephone Terminal AN/TCC-3 and
one Terminal AN/TCC-23.

1.1.  Index of Publications

10-7. Refer to DA P

2. Maintenance Forms and Records

Section II. DESCRIPTION AND DATA

3 .  P u r p o s e  a n d  U s e

1
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be used for the transmission and reception of
wide-band special service signals such as high-
speed facsimile or data transmission. During these
wide-band special service uses, the four channels
for telephone communication cannot be used. When
wide-band signals are not being transmitted, one
or more of the channels may be used for the trans-
mission of any signals within the 300- to 3,500-
cycles per second (CPS) range without interfer-
ing with transmission over the other channels.

(3) Any channel of Telephone Terminal AN/
TCC-3 may be used as the transmission facility
for voice-frequency telegraph signals such as are
produced by Telegraph Terminal AN/TCC-4.

(4) The AN/TCC-3 transmits over a fre-
quency range of 300 to 19,700 cps.

NOT
Throughout this manual, AN/TCC-3
refers to Telephone Terminal AN/TCC-
23; similarly, AN/TCC-23 refers to Tele-
phone Terminal AN/TCC-23, AN/TCC-
5 refers lephone Repeater AN/

/U refers to Telephone
/U, TA-219A/U refers

minals Only. The AN/TCC-3 consists of TA-219/
U and the AM-682/TCG-3 (fig. 1). Two AN/
TCC-3 terminals interconnected by loaded spiral-
four cable (fig. 2) can constitute either a four-
channel carrier telephone system or a single chan-
nel wide-band system. The span of either of these
systems is normally 25 miles. Under favorable
conditions the length of these systems may be
increased to 40 miles.

(1) When the AN/TCC-3 is used to provide
4 channels of communication, voice-frequency
loop equipment is connected to the TA-219/U. At
A, figure 2, signals originating in the voice-
frequency loop equipment are applied to the TA-
219/U and pass through the AM-682/TCC-3 to
the loaded spiral-four cable. The signals are trans-
mitted over loaded spiral-four cable to the AN/
TCC-3 at B. At terminal B the signals pass
through the AM-682/TCC-3 and the TA-219/U
to the voice frequency loop equipments associated
with terminal B.

(2) Signals originating in the voice fre-
quency loop equipments, associated with terminal
B are applied to the TA-219/U, and pass through

/TCC-3 to the loaded spiral-four
als are transmitted over the spiral-

four cable to terminal A, where they pass
TCC-3 and the TA-219/U
loop equipments associated

4. System Applications of Telephone Terminal
A N / T C C - 3

2
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Figure 1. Telephone Terminal AN/TCC-3.

3
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Figure 2. Carrier telephone system using Telephone
Terminals AN/TCC-3 without repeaters.

Figure 3. Carrier telephone system using Telephone Terminals AN/TCC-3 and Telephone Repeater AN/TCC-5.

4
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Figure 4. Portion of a carrier telephone system using
Telephone Terminals AN/TCC-5, showing method of

dropping channels and connecting through
channels.

5 .    i n g i n g  C h a n n e l s  o f  T e l e p h o n e
Terminal AN/TCC-3

Figure 5. Carrier telephone system using Telephone
Terminals AN/TCC-5. Telephone Repeators

AN/TCC-5 and radio links.

5
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6. Technical  Characterist ics

6
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8. Table of Components of AN/TCC-23

7 .  P a c k a g i n g  D a t a

9. Description of Telephone Modem TA-219/U

7
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Figure 6. Power Unit PE-75-( ).

8

Figure 7. Junction Box JB-110.
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Figure 8. Junction Box J-85/G.

Figure 9. Telephone Modem TA-219/U showing the chassis extended from
the carrying case

9
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(1) 2W, 4W-T, and 4W-R binding posts,
located at the upper right of the channel 1 modem
(upper left of channel 2 modem), are used to
connect two-wire or four-wire voice frequency
equipment to that channel modem.

(2) The GAIN control, at the lower center
of each channel modem, permits the amplitude
of the received signal to be varied.

(3) The SEND-MEAS switch at the ex-
treme left of channel 1 modem (at the extreme
right of channel 2 modem) permits either the
level of the received signal to be measured, or the
substitution of a l-kc test signal for the normal
input.

(4) The TALK-MON switch, located at the
upper center of each channel modem, provides a
means for an attendant to monitor the transmis-
sion.

d. The front panel of the modem combining
unit mounts the CARR SUP-POWER jack at
the lower left, and the TRANS-TEST-TALK jack
at the lower right. All power and signal flow be-
tween the AM-682/TCC-3 and the TA-219/U is
fed in or out through these jacks. Two etched
areas are provided at the upper right and left
for the attendant to record the channel assign-
ments.

10. Description of Amplifier-Power Supply
A M - 6 8 2 / T C C - 3

TCC-3 is the lower of the two units shown in
figure 1. It consists of two chassis on which a
total of five bracket assemblies and four plug-in
assemblies are mounted (c, d, e, f, and A below).
One chassis occupies the left side and the other
chassis occupies the right of the amplifier-
power supply. Three br
mounted een th
figs. 14 and 15).

the test signals in the various circuits of the
AN/TCC-3.

(2) Three EQUALIZER controls are locat-
ed at the upper right of the panel. Each of these
controls is adjusted during the system line-up
to obtain an indication of 0 db on the MEASURE
meter for a particular frequency.

(3) The white SPECIAL SERVICE indica-
tor lamp is located under the right EQUALIZER
control. It is lighted when the AN/TCC-3 is used
for special service (providing a single wide-band
channel).

(4) A telephone set holder, located under
the EQUALIZER controls, is provided for the
attendant’s telephone set (not shown in fig. 10).

(5) An etched area located under the holder
is provided for the attendant to make notations.

(6) Slightly below the center of the panel
are the POWER toggle switch and green POWER
indicator lamp. When the POWER switch is
operated to the ON position, power from the ex-
ternal a-c voltage source is applied to the AN/
TCC-3 and the green POWER indicator lamp is
lighted.

(7) The TEL SET switches-the ORDER
WIRE switch,  and the CHANNEL TALK
switch-are located at the lower left of the panel.
The ORDER WIRE switch can be operated to
allow the use of the attendant’s telephone set (not
shown in fig. 10) for order wire communication or
to ring the distant stations of the system. The
CHANNEL TALK switch, in conjunction with
the TALK-MON switches of the TA-219/U, per-
mits the use of the attendant’s telephone set for
communicating or monitoring over any one of
the four channel moderns of the TA-219/U. These

s are transmitted
indicator lamp lo-
e left side of the

is located next

1 0
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Figure 10. Amplifier-Power Supply AM-682/TCC-3 showing the chassis extended
from the transit case.

position, the l-kc test signal is trans-

two protectors for the transmitting

left and right of the

of the AM-682/TCC-3 and two handles on the
panel permit the amplifier-power supply to be
removed easily from the transit case.

c. Description of Ringer-Oscillator. The ringer-
oscillator assembly is a plug-in assembly. It is
mounted in the upper rear corner of the chassis

1 1
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Figure 11. Amplifier-Power Supply AM-682/TCC-3 Order No. 1667-PH-51, serial
numbers 1 through 1707, removed from transit case, showing left side chassis.

mounted directly below the ringer-oscillator as-
sembly on the left-side chassis of the
TCC-3 (fig. 11). The carrier supply
supplies the four carrier fr
20 kc) and the 4-kc syst
for the AN/TCC-3. The carrier s
contains no controls.

the measuring circuit are loc-

1 2
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Figure 12. Amplifier-power Supply AM-682/TCC-3, serial number 1708
subsequent, removed from transit showing left-sidc chassis.

for the outgoing and the incoming signals is
provided by the transmitting and the receiving
amplifiers respectively.

g. Description of Power Supply. The power
supply bracket assembly is located between the

tures of AM-682/TCC-3. A series of bracket as-
semblies and panel mounting locations are used
in combination to mount the remaining circuits
of the AM-682/TCC-3. The remaining circuit
locations and their functions are described in

(4) below. Other features of the
- 3 are descri in (5), (6) and

(7) below.

(1) A bracket assem
transmit amplifier (f
parts of 1-kc test osil e cable match-
ing network, the system alarm circuit, and part

1 3
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Figure 13. Amplifier Power Supply AM-682/TCC-3, right-side chassis removed
from transit case showing bracket assemblies, and cable and

handset stored for transit.

ial service bracket assembly
(d) The order wire circui

frequency signals to
wider than that

1 4
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Figure 14. Amplifier-Power Supply AM-682/TCC-3, bearing Order
serial number 1 through 1707-top view

NO. 1667-PH-51

mounted on the front panel of the AM-682/TCC-
3. The equalizer consists of networks which
may be adjusted so that the combined attention
of the line and the equalizer will be nearly con-
stant over the frequency range of the telephone
terminal.

(5) Figures 11 and 13 show the CARR
SUP-POWER cable, and the power cable stored
for transit.

(a) The CARR SUP-POWER cable is
n the left-side chassis. The cable applies
r carrier frequencies from the carrier

to the TA-219/U. It also applies
volts dc from the power

right-side chassis. The attendant’s telephone set
functions in conjunction with the TE
switch (b above).

(b) The TRANS-TEST-TALK cable
stored in the right-side ch is connects to the

1 5
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Figure 15. Amplifier-Power Supply AM-682/TCC-3 bearing order numbers 0ther than
Order No. 1667-Phila-51, serial numbers 1  1707 top view.

11. Running Spares in TA-219/U
Two spare vacuum tubes 5654/6AK5W are loc-
ated in each TA-219/U. The tubes are mounted
in sockets with shield
C h a n 2 and channel
91). ese are the only spare
219/u.

Phila-51 serial numbers 1 through 1707, the run-
ial tools are located on two

12. Running Spares and Special Tools in
AM-682/TCC-3

16
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Figure 16. Amplifier-Power supply AM-682/TCC-3 bearing order numbers other than
Order No. 1667-Phila-51, serial numbers 1 through 1707.

13.  Circuit  Labels

14.  Addit ional  Equipment Required

1 7
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Figure 18. Telephone Cable Assembly -1512/U (spirel-four cable stub).

1 9
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C H A P T E R  2

OPERATING INSTRUCTIONS

N O T E

Section I. SYSTEM PLANNING CONSIDERATIONS
1 5 .  G e n e r a l

17. Use of Loaded Spiral-four Cable

16. Considerations Due to Length of Carrier
System and Topography of Terrain

2 1
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18 .  Use  o f  Transmiss ion  Media  Other  Than

Spiral-four Cable

Figure 19. Configuration used for open-wire lines.

19 .  Use  o f  Four -Wire  Open-Wire  l ines

Figure 20. Configuration employed when only one AN/
TCC-8 carrier telephone system is operating over an

open-wire line.

2 2
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20 .  Fac to rs  Govern ing  Su i tab i l i ty  o f  Oper -
Wire Lines as Transmission Media

2 3
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Figure 21. Configuration used when more than one AN/
TCC-8 carrier telephone system is operating over an

open-wire line.

a. Lines of Known Characteristics. The trans-
mission media should have a characteristic im-
pedance of approximately 600 ohms. Noise, cross-
talk, and the attenuation versus frequency char-
acteristic of a line limit the usable line length.

(1) Noise is the controlling factor in con-
sidering the suitability of a length of line over
which only one system is to be established. The
noise level in a line depends on the line length.
Satisfactory transmission should be obtained with
a noise level on system channels of about 38 dba
(decibels adjusted, as measured by Transmission
Measuring Set TS-559/FT) at a 0-db transmis-
sion level point.

(2) Crosstalk is the controlling factor in
considering the suitability of a length of a line
over which two or more systems are to be estab-
lished. The level of crosstalk in a line depends up-
on the line length. The near-end (or echo) equal
level crosstalk loss of a system intended for full
duplex telegraph communication over a channel
should be at least 25 db. The far-end equal level
crosstalk loss should be at least 50 db.

(3) The attenuation versus frequency char-
acteristic of a line limits the usuable line length.
The attenuation versus frequency c
determines whether the equalizers
TCC-3 and AN/TCC-5 can line up a
a line of known characteristics.
forms in such a ma

rminal transmittin

amplifier, at either a 0-db or +10-db level, should
enter the succeeding terminal receiving amplifier
or repeater line amplifier at a -45-db level (para
133). The losses that affect the line signal consist
of the line loss, cable matching network loss, and
equalizer losses. The sum of these losses must
total 45 db for a 0-db transmission level, and 55
db for a +10-db transmission level.

(a) The following detailed analysis is for
a system operating into open wire when all ampli-
fier AMP OUT switches are set to the 0-DB
position. Figures 48, 49, and 50 show that at 1 kc
the flat, slope, and bulge equalizers can be set for
minimum attenuations of approximately 3.2 db,
15.8 db, and 5.3 db, respectively. This produces a
total minimum equalizer attenuation of approxi-
mately 24.3 db at 1 kc. The cable matching net-
work loss is approximately 0.7 db. Thus, the
minimum equalizer and network loss is approxi-
mately 25 db. This loss subtracted from 45 db
gives a permissible maximum line loss of approxi-
mately 20 db. The line loss can be readily ex-
pressed in line length if the line attenuation per
mile is known.

(b) The loss of an open-wire line is much
less than the loss of an equivalent length of
loaded spiral-four cable. Noise and cross talk
become controlling factors when using open wire.
The permissible length of open-wire lines is dis-
cussed in paragraph 19b.

(4) The suitability of the spacings between
the AN/TCC-5’s and of the overall length of the
system (distance between the two AN/TCC-3's)
are estimated by considering the factors dis-
cussed in (1) through (3 j above. These spacings
must be verified experimentally. The experimenta-
tion consists of attempting to line up the system
or systems (para 43) established on the basis
of these estimates. In addition, it must be deter-
mined experimentally that the levels of noise and
cross-talk on the line allow satisfactory function-
ing of the system or systems.

(5) Estimates of the suitability of lengths
of open-wire lines also can be obtained by com-
paring the attenuation versus frequency charac-
teristics of these lines with those of the four
types of military open-wire lines listed in the
table, paragraph 19b. The suitability of these

ated systems must be verified experimental-
ly as descri in (4) above.

teristics. The suit-
own attenuation versus
can be determined only

2 4



experimentally. This is accomplished as described
in a(4) above.

c. Short Lines. Almost any transmission media,
up to approximately 10 miles in length, should
be suitable for establishing one or more four-
carrier channel systems that use AN/TCC-3‘s.
This is possible because the attenuation of the
equalizers of the AN/TCC-3’s can be adjusted so
that the system or systems can be lined up (paras
33 and 133) and because the short length of line
results in low levels of noise and crosstalk.

21. Radio links

Radio systems can form links in a wire circuit.
In a system using AN/TCC-3’s and AN/TCC-5’s,
the distance between terminals may be spanned
partly by cable and partly by radio links. Radio
sets such as Radio Sets AN/TRC-24 and AN/
GRC-10 can be used to form the radio links.
Considerations affecting the distance over which
the radio links may operate are discussed in a
below. Limitations of the lengths of cable spans
in a system using radio links are discussed in b
below.

a The distance over which the radio equip-
ment will operate satisfactorily depends primar-
ily upon the character of the terrain between the
radio transmitter and receiver, the choice of the
antenna locations, and the characteristics of the
radio set. The distances over which satisfactory
operation may be expected vary from a few miles
to more than 50 miles. Refer to the technical
manual for the particular radio equipment used
for further details.

b. The limitations of the lengths of cable sec-
tions used in systems employing radio links are
outlined in (1) and (2) below.

(1) If a single radio link is used between
two carrier equipments (AN/TCC-3 or AN/TCC-
5), the maximum cable length between carrier
equipment and radio set is 5 miles. Cable sections
v and W, figure 5, thus have a maximum length
of 5 miles each.

(2) If two radio links are used between two
carrier equipments, the total length of cable be-

a carrier equipment and the second radio
link is 5 miles. Cable sections X and Y, figure 5,

a maximum total length of 5 miles.
ions Y and Z, figure 5, also have a
total length of 5 miles.

employs radio links in one
but the distance between

TM 11-5805-223-14/TO 31Wl-2TCC3-1

two particular carrier equipments of the system
is spanned completely by cable, the maximum
distance between these carrier equipments is 35
miles. Cable section U, figure 5, thus has a maxi-
mum length of 35 miles.

C. Special procedures are required to connect
the spiral-four cable sections to the radio sets.
The procedures for making connections to several
radio sets are outlined in paragraph 30.

22. Connections to Voice-Frequency Loop
Equipment

a. Each traffic channel of the AN/TCC-3 can
be extended from the AN/TCC-3 to telephone
sets, v-f telegraph terminals, test boards, switch-
boards, or other voice frequency terminating
equipment. Each traffic channel of the AN/TCC-
3 contains a terminating hybrid coil which per-
mits the channel to be extended on a two-wire
basis.

b. When the channel is arranged for two-wire
operation, the input to the transmitting terminal
will be designated as the 0-db transmission level
point. The output of the receiving terminal,
When the system is adjusted for 3-db net loss,
is the -3-db transmission level point.

c. When the traffic channels of the AN/TCC-3
are extended on a four-wire basis, the input to
the transmitting terminal will be designated as
the -4-db transmission level point. The output of
the receiving terminal, with the system under
normal lineup conditions, is the + -db trans-
mission level point.

and administrative telephone circuit which pro-
vides talking and signaling facilities between the
carrier terminals, the carrier repeaters, and in-
termediate radio link equipments.

b. The order wire circuit may be extended on
a two-wire basis from the carrier terminal to a
test board or switchboard location. When the
order wire is extended to a switchboard or test
board, the signaling between the switchboards at
opposite ends of the system must be at a fre-
quency other than 1,600 cps to avoid calling the
carrier and radio equipment attendants who sig-
nal with 1,600 cps. V-f ringing signals at a
frequency of 1,225 cps may be used satisfactorily
to signal between switchbo over the order
wire circuit. These signals be obtained by

2 5
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inserting a signal converter such as Telegraph-
Telephone Signal Converter TA-182/U in the
order wire circuit at the switchboard location.
The TA-182/U must be arranged for telegraph
operation (TP-TG switch of the TA-182/U in

Section II. SERVICE UPON RECIEPT 

24. Siting

a. External Requirements. The best location
for the AN/TCC-3 may depend on the tactical
situation or local considerations, such as the
following : the need to house the equipment
where its shelter cannot be seen, the terrain, and
the necessity of easy access to messengers.

b. Interior Requirements. Place the equipment
in a shelter or in a sheltered location to assure
protection against the weather.

(1) Provide a dry, secure footing which re-
sists vibration and is capable of supporting the
equipment safely and in a level position.

(2) If several terminals are to be located at
the same point, provide sufficient space so that
each carrier system can be maintained with a
minimum of interference to other carrier sys-
tems.

(3) Make sufficient space available to per-
mit satisfactory operation and maintenance.

(4) Provide adequate lighting for both day
and night operation. Position the equipment so
that panel designations may be read easily by the
operating personnel. Artificial lighting should be
installed so that light falls directly on the panels.

25. Uncrating, Unpacking, and Checking New
E q u i p m e n t

(1) When new equipment is received, select
a location where the equipment may be unpacked
without exposure to the
convenient to the field or
ti f the equipment.

the TG position). The installation, operation,
and maintenance of Telegraph-Telephone Signal
Converter TA-182/U are described in TM 11-
5805-247-12 and TM 11-5805-247-35.

OF TELEPHONE TERMINAL AN/TCC-3

ponents of Telephone Terminal AN/TCC-3. The
cases and their contents are listed in the follow-
ing table:

Case Contents
1 _ _ _ _ _ _ Amplifier-Power Supply AM-682/TCC-3.
2 _ _ _ _ _ _ Telephone Modem TA-219/U.

(2) Amplifier-power Supply AM-682/TCC-3
is individually packed. It is packed in a strapped,
cleated plywood crate that contains a case liner,
an outer corrugated fiberboard carton, a vapor
barrier, and an inner corrugated fiberboard car-
ton. The fiberboard carton contains the AM-682/
TCC-3 and bags of desiccant.

(3) Telephone Modem TA-219/U is indi-
vidually packed. It is packed in a strapped cleated
plywood crate that contains a case liner, an outer
corrugated fiberboard carton, a vapor barrier,
and an inner corrugated fiberboard carton. The
fiberboard carton contains the TA-219/U and
bags of desiccant.

(4) The procedures followed for unpacking
the two crates are similar. Subparagraphs (5)
through (13) describe these procedures in detail.
Figure 22 is an exploded view of the packing
case and its contents.

(5) Place the packing case as close to the
operating position as convenient. Be sure that
the case is right side up before beginning the

cking procedure.

(6) Cut and fold back the steel straps.

(7) Use a nail puller to remove the nails
from the top of the packing case. Lift the top off
the packing case. Do not attempt to pry off the
top: the equipment may he damaged as a result.

the fiberboard wedges. Re-
ner covers. Open the outer cor-
rd carton. Open the vapor bar-
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Figure 22. Packaging Diagram.
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(11)  Remove the bag or bags of  desiccant
from the corrugated fiberboard box. In the pack-
ag ing  for  the  TA-219 /U ,  one  8 -ounce  bag  o f
d e s i c c a n t  i s  u s e d .  I n  p a c k a g i n g  t h e  A M - 6 8 2 /
TCC-3, seven l-ounce bags of desiccant are used.

(12) Inspect the equipment for possible dam-
age incurred during shipping.

(13) Check the contents of the packing case
against the master packing slip.

NOTE
Save al l  the packaging material .  This
material  can be used again when the
equipment is  repacked for storage or
shipment.

26 .  Ins ta l la t ion  o f  Te lephone  Termina l
A N / T C C - 3

Ins ta l la t ion  o f  the  AN/TCC-3  cons i s t s  o f  two
major operations-positioning the equipment
and components and establishing a ground for
the terminal.

a. Positioning AN/TCC-S.

(1) Remove the covers of the transit cases
of the AM-682/TCC-3 and the TA-219/U.

(2) Place the AM-682/TCC-3 on the footing
provided (para 24).

(3) Place the TA-219/U on top of the AM-
682/TCC-3 (fig. 1).

(4) Fasten the two cases together by means
of the web carrying straps.

b. Installation of Ground. The AN/TCC-3 must
be grounded to protect personnel and equipment
from lightning and other sources of high voltage.
Use a common und for the protection of the
AN/TCC-3 and many other equipment at the
same location. The conductors used for grounding

stalled. The installation of the ground rod is de-
scribed in (4) through (9) below.

(4)  Select  the lowest ,  dampest  s ite  in the
vicinity, preferably in clay or loamy soil.

( 5 )  C lean  any  pa in t  or  grease  f rom the
ground rod.

(6) Scoop out a small hole approximately 6
inches deep in the selected location.

(7) Drive the ground rod into the hole until
the top of the rod is approximately 3 inches above
the bottom of the hole.

(8) Connect Clamp TM-106 to the protrud-
ing portion of the ground rod.

(9 )  Sa tura te  the  ground  around  the  rod
with water.

27.  Connections and Presett ing of  Controls

Whi l e  making  the  var ious  connec t ions  to  the
AN/TCC-3 and the interconnections between the
AM-682/TCC-3 and the TA-219/U, it is conveni-
ent to preset certain internal controls on the
AN/TCC-3. The instruction in a through h below
outline the most convenient method of accom-
plishing the connections and the presetting of the
internal controls. The various connections to be
made to the AN/TCC-3 are illustrated in figure
23.

a. Release the captive screws on the front
panel of the AM-682/TCC-3 (fig. 10). Grasp the
two front panel handles and slide the AM-682/
TCC-3 partially out of the carrying case.

b. Remove the a-c power cable and the CARR
SUP-POWER cable from the storage space in
the left-aide chassis (figs. 11 and 12).

c. Remove the attendant’s handset and the
TRANS-TEST-TALK cable from the storage
space in the right-side chassis (fig. 18).

connected to an AN
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Figure 23. Telephone Terminal AN/TCC-3, cabling diagram.
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the AN/TCC-3 transmitting amplifier AMP OUT
switch to 0DB position.

(8) If the AN/TCC-3 is connected to an
AN/TRC-24 radio link (para 30d), operate the
AN/TCC-3 transmitting amplifier AMP OUT
switch to the 10DB position.

(4) Paragraph 19b contains instructions for
setting the AMP OUT switch for transmission
over open wire.

e. Determine the voltage of the a-c power
source and operate 115V-230V switch (fig. 26)
to correspond to the voltage available.

f. Check fuses F551 and F552 to determine
whether they are of the proper rating. Fuse

F551 is a 1-amp fuse. Fuse F552 is a 0.5-amp 
fuse.

CAUTION
Do not replace fuses F551 and F552
with fuses of higher ratings. Damage to
the equipment may result.

g. If the AN/TCC-3 is to be used as a four-
channel carrier telephone terminal, proceed as
follows:

(1) Operate the CHANNELS-SPECIAL
SERVICE switch to the CHANNELS position
(fig. 25).

(2) If the order wire channel is to be ex-
tended, connections are made on a two-wire basis.
Make connections to the ORDER WIRE exten-
sion binding posts (fig. 19).

Figure 24. Amplifier-power supply, front panel.
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(8) Slide the AM-682/TCC-3 back into the
transit case. Make sure that all the cables pass
through the proper front panel openings, and
tighten the six captive screws securely (fig. 9).

(4) Release the two captive screws on the
front panel of the TA-219/U and slide the unit
partially out of the transit case by means of the
panel handle (fig. 9).

(5) Operate the 2W-4W switch located on
each modem channel to correspond with the type
of equipment (two-wire or four-wire) connected
to the modem channel (fig. 29).

(6) Slide the TA-219/U back into the tran-
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sit case and tighten the two captive screws se-
curely.

(7) Connect the left-hand side interconnect-
ing cable (fig. 24) and the righthand side inter-
connecting cable of the AM-682/TCC-3 to the
CARR SUP-POWER plug and the TRANS-
TEST-TALK jack of the TA-219/U respectively
(fig. 9).

(8) Connect the GND binding post on the
AM-682/TCC-3 front panel (fig. 24) to clamp
TM-106. Use No. 14 gage or larger size wire for
this connection.

(9) Operate the POWER switch on the

Figure 25. Amplifier-power supply, right-side chassis controls.
3 1
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Figure 26. Amplifier-power supply, power-supply controls.
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28. Back-to-Back Connections

a. General.

(1) When channels are dropped at a point
between terminals A and B, two additional ter-
minals, terminals C and D (fig. 4), are connected
back to back at the point where the channels are
dropped. The installation and connections of the
back-to-back terminals are as described in para-
graphs 26 and 27 with the exceptions noted in b
and c below. One or more channels of the back-to-
back terminals are connected in such a way that
transmissions over these channels can be achieved
between terminals A and B. These channels are
called through channels. The remaining channels,
the dropped channels, are connected from the
back-to-back terminals to external voice-frequency
equipment. The channel connections are described
in b below.

(2) Connections must be made between the
ORDER WIRE binding posts of the back-to-back
terminals in order to permit ringing and order
wire transmissions between terminals A and B.
The order wire connections are described in c
below.

b. Channel Connections. The dropped channels
are connected on either a two-wire or four-wire

to external voice-frequency equipment.
rough channels must be connected between

the back-to-back terminals on a four-wire basis 29. Connections to Open-Wire Line

Connect the 4W-R binding posts of a
channel of terminal C through 5-db

on to the 2W 4W-T binding posts of a

TM 11-5805-223-14/TO 31W1-2TCC3-1

2. When the channel assignments are
expected to be of a permanent nature,
a special line-up procedure may be
used which will eliminate the need for
external 5-db pads. The special lineup
procedure (para 62) differs from the
normal line-up procedure only in that
the GAIN controls of the through chan-
nels are adjusted for a 5-db rather
than a 0-db indication on the
SURE meter at the back-to-back ter-
minals. The effect of this adjustment
is to insert an additional loss of 5 db in
the receiving path of  the through
channels.

(8) Operate the 2W-4W switches of the
through channels in termin C and D to the
4W position.

(4) To connect the d
voice-frequency equipment,
(4), (5), (6), (10), and (1

db below normal.

N O T E
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d. Screw two Rings PF-74 into the cross arm
on the pole.

e. Screw several Rings PF-74 into the pole
at regular intervals so the rings lie in two
vertical lines, one line extending above each
protector.

f. Cut and strip the ends of two twisted pairs
of Wire W-69-A. Each twisted pair should be
sufficiently long to connect to the lines on the
cross arms, pass through Rings PF-74 on the
cross arms and on the side of the pole, and extend
to the protectors.

g. Pass a twisted pair through each line of
rings on the side of the pole and through the
rings on the cross arm.

h. Use a connector to connect one wire of a
twisted pair to each line on the cross arm. Be
careful to connect the transmitting pair to the
transmitting lines, and the receiving pair to the
receiving lines.

i. Connect the stripped ends of each twisted

ultimeter TS-297/U to determine by
continuity tests which leads
Assembly CX-1512/U are ated with the

le contacts and which w he female con-
ts of the cable assembly connector.

k. Connect the leads ated with the male

AN/GRC-10). These consist of two groups of
three binding posts per group-one group for
receiving, designated REC, and the other group
for transmitting, designated XMTR. The REC
group is located on the left, and the XMTR group
on the right. Each group is arranged in a vertical
row with 600-OHM LINE connections at the top
and bottom posts, and a shield ground connection
to the center post designated GND.

(1) Connect the pair of leads associated
with the male contacts of the stub cable connec-
tor of Telephone Cable Assembly CX-1512/U to
the XMTR 600-OHM LINE binding posts.

(2) Connect the pair of leads associated
with the female contact to the REC 606-OHM
LINE binding posts.

(3) Couple the stub cable connector to the
connector on the front panel of Amplifier-Power
Supply AM-662/TCC-3, or to the A or B connector
on the front panel of Telephone Repeater AN/
TCC-5, depending upon the system layout.

b. Connections to Radio Set AN/TRC-24. Five
binding posts designated CABLE CONNEC-
TIONS are arranged in a horizontal row on the
lower part of the front panel of Radio Receiver
R-417/TRC-24 (part of Radio Set AN/TRC-24).
The pair of binding posts at the left end of the
row, designated REC, are for receiving circuit
connections. The third post from the left, de-
signated GND, is provided for connection to
ground. The right-hand pair of posts designated

with an auxiliary lock;
ed 600 OHMS and 135

30. Connection to Radio Sets

31. Service Upon Receipt of Used or
Reconditioned Equipment
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 changes in the wiring of the equipment. If any
 changes have been made in the wiring, note the
changes in this manual, preferably on the sche-

matic diagram. Insert the serial number of the
AN/TCC-3 with each change note or group of

Section III. CONTROLS AND INDICATORS

32. Controls of Telephone Teminal AN/TCC-3
controls (switches and variable resistors) and

indicators (meters and indicator lamps) for the
AN/TCC-3 are located on the front panels of the
chassis of the AM-682/TCC-3 and the TA-219/
U. The controls and indicators of the AM-682/
TCC-3 are listed and described in paragraph 33
th of the TA-219/U are listed and described
in paragraph 34.

change notes to avoid confusion in the event that
this manual becomes associated with another
AN/TCC-3.

b. Perform the installations and connection pro-
cedures outlined in paragraphs 26 and 27.

AM-682/TCC-3 are listed separately in b and c
below for the front panel (fig. 24) and for the
right-side chasssis (fig. 25), the power supply unit
(fig. 26), and the left-side chassis (fig. 27).

b. Front Panel
following chart lis
of the controls
on the front panel of the A
controls and in33. Controls of Amplifier-Power Supply

A M - 6 8 2 / T C C - 3

Figure 27. Amplifier-power supply, left-side chassis controls.
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Figure 28. Telephone modem, front panel controls.

Figure 29. Telephone modem, two-wire and four-wire controls.
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Figure 30. Connections between spiral-four cable and four-wire open-wire line.

Figure 31. Not used.
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Control or indicator
POWER switch (S551) _ _ _ _ _

POWER indicator (I-551) _ _ _ _ _

SYSTEM ALARM indicator
(I-741).

CALL indicator (I-742) _ _ _ _ _ _ _

Buzzer (I-l) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
ALARM CUTOFF switch (S705)

SPECIAL SERVICE indicator
(I-801).

_ A two-position toggle switch. In the ON position, applies a-c power supply. In the
OFF position, disconnects a-c power from the power supply.

 _ A green lamp which lights when a-c power is applied to the power supply and is
extinguished when a-c power is disconnected from the power supply.

Red lamp which lights to indicate-
A cable break.
Reduced level or absence of carrier from the distant terminal.
A failure of power at the distant terminal.
Failure of the transmitting amplifier at the distant terminal.
Failure of the receiving amplifier at the local terminal.
Failure of any intervening telephone repeater or radio link.

-- An amber lamp which lights when-
A ringing signal is received from a distant station.
A ringing signal is transmitted from the local terminal.
The local +200 volt supply fails.
The SYSTEM ALARM lamp lights (see SYSTEM ALARM indicator, above)

provided the ALARM CUTOFF switch is in the normal (vertical) position.
-- Sounds whenever the CALL lamp lights (see CALL indicator, above).

A two-position, locking, lever switch. When operated counterclockwise, will silence
the buzzer if the buzzer is sounding or will cause the buzzer to sound if it is
silent.

A white lamp which lights when the CHANNELS-SPECIAL SERVICE switch
to the SPECIAL SERVICE position. The lamp is extin-

ANNELS-SPECIAL SERVICE switch is operated to the

g in the TALK position and nonlocking in the
ion is vertical (nonoperated).

set to the order wire to permit communications
s.

Figure 32. Amplifier-Power Supply AM-682A/TCC-3-top view.

Function
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Connects the ringer oscillator as a ringing-signal detector.
Connects ringing signals from other stations to the input of the ringer oscillator.

In the RING position-
Disconnects the attendant’s telephone set, the ORDER WIRE extension telephone

set, and the test oscillator from the order wire.
Connects the ringer oscillator as an oscillator which generates 1,600-cps ringing

signals.
Connects the output of the oscillator to the order wire transmission path.
Disconnects from the input of the ringer oscillator any ringing signals from other

stations.
ORDER wire switch (5702) _ _ _ _ _ In the normal position-

Disconnects the attendant’s telephone set from the order wire.
Connects the ringer oscillator as a ringing-signal detector.
Connects ringing signals from other stations to the input of the ringer-oscillator.

CHANNEL TALK switch (5701) - A two-position (LINE TEST BD), lever switch, used in conjunction with the
TALK-MON switch of a traffic channel (para 34).

In LINE position, the attendant’s telephone set is connected to Telephone Modem
TA-219/U. This connection permits the terminal attendant to talk over a traffic
channel when the TALK-MON switch of that channel is operated to the TALK
position. With the TALK-MON switch in the MON position, the attendant’s tele-
phone set may be used to monitor the traffic channel.

In the TEST BD position, the attendant’s telephone set is connected to Telephone
Modem TA-219/U. This connection permits the terminal attendant to talk to the
local test board attendant.

MEASURE meter (M771) _ _ _ _ _ _ _ The measuring circuit meter. The meter scale is marked from -20 to +3 db. The
measuring circuit is designed so that a normal signal causes 0-db indication on
this meter.
Used during system line-up to measure the magnitude of the test signals received

from the distant terminal A meter reading other than 0 db indicates the need
for line-up adjustment (para 43).

Used for checking the operation of the circuits of Telephone Terminal AN/TCC-3.
A meter reading, other than that which is normal for the particular measure-
ment, indicates the presence of trouble (para 90).

AMPLIFIER switch (S771) _ _ _ _ _ A three-position (TR-normal-REC) nonlocking, lever switch which is used in
conjunction with the MEASURE switch.

The TR position is used when a check is made on the transmission of test signals
from the local telephone terminal. This check serves as a check on the operation
of both the order wire transmission path and the telephone modem. Normal
operation of these circuits is indicated by a reading of 0 db on the MEASURE
meter. With the switch in the TR position, signals are fed from the output of the
transmitting amplifier to the input of the measuring circuit.

The REC position is used when a check is made on the adjustment of the equalizer
controls. Signals are fed from the output of the receiving amplifier to the input
of the measuring circuit. A 0-db reading on the MEASURE meter indicates that
the equalizer controls are adjusted properly.

In the normal (vertical) position, both amplifiers are disconnected from the measur-
ing circuit.

MEASURE switch (S772) _ _ _ _ _ _ _ An eight-position, rotary switch. This switch connects the measuring circuit so that
the magnitude of test signals and signals in various circuits of the AN/TCC-3
can be measured.

The OFF position connects the test probe (figs. 11 and 27) of the measuring circuit.
The test probe is used for checking the output at test points J601, J602, and J603
of the carrier supply. Normal signals at these test points will produce a 0-db
indication on the MEASURE meter.

The MODEMS position is used when a check is made on the adjustment of the
GAIN controls of the channel modems. In the

tput of the demodulator annel modem if the
of that modem is ope EAS position. (See

is used during system line-up for adjusting the TEST OSC
the TEST OSC position, the out-

put of ring circuit. The
contro a 0-db indication
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MEASURE switch (S772) _ _ _ _ _ _ _ The 1KC-OW position is used during system line-up. The AMPLIFIER switch (see
AMPLIFIER switch, above) must be operated when the MEASURE switch is in
the 1KC-OW position.

When the MEASURE switch is in the 1KC-OW position and the AMPLIFIER
switch is in the TR position, the measuring circuit measures only the l-kc out-
put of the transmitting amplifier. This measurement provides a check on the
operation of the order wire transmission path. Normal operation produces a 0-
db indication on the MEASURE meter.

When the MEASURE switch is in the 1 KC-OW position and the AMPLIFIER
switch is in the REC position, the measuring circuit measure only the l-kc
output of the receiving amplifier. The measurement provides a check of the
adjustment of the FLAT-1KC equalizer control. Proper adjustment produces a
0-db indication on the MEASURE meter.

The 19KC-CH4 position of the MEASURE switch is wed during system line-up.
The AMPLIFIER switch must be operated when the MEASURE switch is in the
19KC-CH4 position.

When the MEASURE switch is in the 19KC-CH4 position and the AMPLIFIER
switch is in the TR position, the measuring circuit measures only the 19-kc
output of the transmitting amplifier. This measurement provides a check on
the operation of channel 4. Normal operation produces a 0-db indication on
the MEASURE meter.

When the MEASURE switch is in the 19KC-CH4 position and the AMPLIFIER
switch is in the REC position, the measuring circuit measures only the 19-kc
output of the receiving amplifier. This measurement provides a check on the
adjustment of the SLOPE-19KC equalizer control. Proper adjustment produces
a 0-db indication on the MEASURE meter.

The 11KC-CH2 position is used during system line-up. The AMPLIFIER switch
must be operated when the MEASURE switch is in the 11KC-CH4 position.

When the MEASURE switch is in the 11KC-CH2 position and the AMPLIFIER
switch is in the TR position, the measuring circuit measures only the 11-kc
output of the transmitting amplifier. This measurement provides a check on
the operation of channel 2. Normal operation produces a 0-db indication on
the MEASURE meter.

When the MEASURE switch is in the 11KC-CH2 position and the AMPLIFIER
switch is in the REC position, the measuring circuit measures only the 11-kc
output of the receiving amplifier. This measurement provides a check on the
adjustment of the BULGE-11KC equalizer control. Proper adjustment
produces a 0-db indication on the MEASURE meter.

The 7KC-CH1 position is used for a check of either the operation of channel 1 or
the adjustment of the equalizer controls. The AMPLIFIER switch mu per-
ated when the MEASURE switch is in the 7KC-CH1 position.

When the MEASURE switch is in the 7KC-CH1 position and the AMPLIFIER
switch is in the TR position, the measuring circuit measures only the 7-kc out-
put of the transmitting amplifier. This measurement provides a check on the
operation of channel 1. Normal operation produces a 0-db indication on the

4 0



TM 11-5805-223-14/TO 31W1-2TCC3-1

the FLAT-1KC control is divided arbitrarily into equal steps between 0 and 20.
This control is adjusted during overall, daily, and monthly line-ups. The FLAT-
1KC control varies the attenuation of the equalizer equally over the frequency
range from 1 to 20 kc. The procedure for adjusting this control is given in para-
graph 51.

SLOPE-19KC control (R823) _ _ _ _

BULGE-11KC control (R821) _ _ _ _

TEST OSC OUTPUT control

The knob-controlled potentiometer in the 19-kc circuit of the equalizer. The dial of
this control is divided arbitrarily into equal steps between 0 and 20. This control
is adjusted during overall and monthly line-ups. It is not necessary to adjust this
control during the daily lineup. The SLOPE-19KC control varies the slope attenu-
ation characteristics of the equalizer between 1 kc and 20 kc with no significant
change at 1 kc. The procedure for adjusting this control is given in paragraph 51.

The knob-controlled potentiometer in the 11-kc circuit of the equalizer. The dial of
this control is divided arbitrarily into equal steps between 0 and 20. This control
is adjusted during initial and monthly line-ups. It is not necessary to adjust this
control during the daily line-up. The BULGE-11KC control varies the bulge
attenuation characteristics of the equalizer between 1 kc and 20 kc. The procedure
for adjusting this control is given in paragraph 51.

A knob-controlled potentiometer which varies the output of the output of the l-kc
oscillator. Clockwise rotation of the control increases the output of the oscillator.
The TEST OCS OUTPUT control is adjusted to obtain the proper level of l-kc
signal for use during the overall system line-up procedure (pan 48f). Proper
adjustment of the TEST OSC OUTPUT control produces an indication of 0-db
on the MEASURE meter when the MEASURE switch is in the TEST OSC
position.

SEND OW switch (S708) _ _ _ _ _ _ _ _ A two-position, locking, lever switch which is used during the system lineup.
The switch is operated clockwise to transmit a l-kc test signal over the line.

In the operated position, the SEND OW switch connects the output of the
test oscillator to the order wire transmission path. The switch disconnects
the attendant’s telephone set and the order wire extension telephone set from
the order wire transmission path.

The switch is left in the nonoperated (vertical) position except when it is de-
sired to transmit a 1-kc test signal over the line. In ‘he nonoperated position,
the SEND OW switch disconnects the teat oscillator from the order wire
transmission path and connects the attendant’s telephone and the order
wire extension telephone set to the order wire transmission

c. Internal Controls of Amplifier-Power Supply AM-682/TCC-3. The following table lists and de-
scribes the functions of the controls and instruments located internally in the A -682,/TCC-3. Th
controls are shown in figures 17, 18, and 19.
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Function
SPECIAL SERVICE REC binding posts, respectively. When the CHAN-
NELS-SPECIAL SERVICE switch is in the SPECIAL SERVICE position,

PECIAL SERVICE indicator on the front panel (fig. 24) will light, andthe S
the connections to the traffic channels are broken.

p r o b e _ _ _ _ _ _ _ _ _ _ _ The test probe is connected to the input of the measuring circuit when the
MEASURE switch (5772) is in the OFF position (b above). The test probe is
used for checking the output at test points J601, 5602, and J603. In equipments
bearing Order No. 1667-Phila-51, serial numbers 1 through 1707, the test probe
is located on the left-side chassis near jack J551 (fig. 26). In equipments bearing
Order No. 1667-Phila-51, serial numbers 1708 and subsequent, the test probe is
located on the front edge of the extension cable storage shelf (fig. 17).

TM 11-5805-223-14/TO 31W1-2TCC3-1

3 4 . Controls of Telephone Modem TA-219/U

a. General. The controls of the TA-219/U are shown in figures 28 and 29 and are listed in the follow-
ing tables. Telephone Modem TA-219/U contains four similar channel modems with identical controls.

h Front Panel Controls The following table lists and describes the functjons of the controls located
on the front panel of the TA-219/U. Since the controls of all the channels are identical, only the
menclature of the controls of channel 1 are referred to in the table.

TALK-MON switch (S101) _ _ _ _ A three-position lever switch, locking in the TALK positron and nonlocking in the
MON position. When nonoperated, the switch is in the vertical position. It is used
in conjunction with the CHANNEL TALK switch of the AM-682/TCC-3 (See
SHANNEL TALK switch, para 336).

When the TALK-MON switch is in the TALK position, the attendant’s handset
is connected to the channel. This permits the terminal attendant to talk over
the traffic channel when the CHANNEL TALK switch is operated to the
LINE position. With the CHANNEL TALK switch operated to the TEST
BD position, the terminal attendant may talk with (but cannot ring) the
local-channel-loop equipment attendant.

When the TALK-MON switch is in the MON position, the terminal attendant
may monitor both directions of transmission on the traffic channel. The side-
tone obtained in the attendants handset from the intelligence permits this
transmission to be monitored.

When the TALK-&ION switch is nonoperated, the attendant’s telephone cir
is not connected to the traffic channel.

EAS switch (S102) _ _ A three-position lever switch, locking in the SEND position and nonlocking in the
MEAS position. I

The SEND position is used for transmission of a test signal during sys
line-up.
With the switch in the SEND position:

equipment is disconnected from the transmitting circuit of

the test signal is

I

the receiving circuit of the

I

I
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c. Internal Controls. The following table lists and describes the functions of the TA-219/U. The con-
trols of the channel are shown in figure 29. Since the controls of all channels are identical, only the
nomenclature of the control of channel 1 is referred to in the chart below.

control
2W-4W switch (S103) _ _ _ _ _ _ _ _ A two-position lever switch. An auxiliary locking device which holds the switch in

either position. The switch is located at the top of the chassis of the channel
modem.

The 4W position is used when four-wire connections are made between binding
posts 2W 4W-T and 4W-R, and the loop equipment. In the 4W position, the
switch connects the transmitting circuits of the channel modem to the 2W
4W-T binding posts and the receiving circuits to the 4W-R binding posts.

The 2W position is used when two-wire connections are made between binding
posts 2W 4W-T and the loop equipment. The 4W-R binding posts are not
used when the switch is in the 2W position. In the 2W position, the switch
connects the transmitting and receiving circuits of the channel modem
through a hybrid coil to the 2W 4W-T binding posts.

Section IV. OPERATION UNDER USUAL CONDITION5

35. Preliminary Starting Procedure

Follow the procedures outlined in a through d
below, before placing the AN/TCC-3 in operation.

a. Operate all front-panel lever switches to the
vertical position except the ALARM CUTOFF
switch. Operate the ALARM CUTOFF switch to

b. If the AN/TCC-3 is being placed into ini-
tial operation, operate all equalizer controls to
control position 10. If the system has been oper-
ated previously and has been taken out of opera-
tion for a short period, operate all equalizer con-
trols to the positions obtained in the last satis-
factory system lineup. These positions are re-
corded on the white plate behind the attendant’s

refer to the equipment performance checklist
(para 90) and apply the suggested corrective
measures.

a. Operate the POWER switch to the ON
position. The green POWER and amber CALL
lamps should light, and the buzzer should sound.
After approximately 30 seconds, the CALL lamp
should go out, the buzzer should be silenced auto-
matically, and the red SYSTEM ALARM lamp
should light.

b. Connect the spiral-four cable as outlined be-
low.

(1) Unscrew the metal cap covering the con-
nector on the spiral-four cable.

(2) Aline plug and connector terminals.

(3) Fit the plug to the connector.

(4) Move the cable grip forward to the con-
nector casting.

(5) Rotate the cable grip to the loch

lamp will go out. If the s

36.  Start ing Procedure
37. Types of Operation
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speed facsimile signals. These types of operation 38. Stopping Procedures
are known as channels operation and special serv- To remove the AN/TCC-3 from operation, follow
ice operation, respectively. If channels operation the procedure outlined in a through c below.
is desired, follow the procedure outlined in para-
graph 27a through f for connections and preset-

a. Operate the MEASURE switch to the OFF
position. The MEASURE meter indicator should

ting of controls. For special service operation,
follow the procedure outlined in paragraph 27a
through e and g. The preliminary starting and
starting procedures used for channels operation
and special service operation are similar. These
procedures are outlined in paragraphs 35 and 36.

swing to the extreme left.

b. Operate the POWER switch to the OFF
position. All indicator lamps should be extinguish-
ed.

c. Remove the a-c power-cord plug from the
a-c power source.

Section V. USE OF ATTENDANTS TELEPHONE SET AND ORDER
WIRE EXTENSION EQUlPMENT

39. Operation of Attendant’s Telephone Set

a. General. The attendant’s handset (figs. 1
and 13) is used primarily for direct communi-
cation over the order wire circuit between attend-
ants at the stations of the system. It also may
serve as an auxiliary telephone unit to permit
communication over or monitoring on the four
traffic channels of the AN/TCC-3. The operating
procedure for these functions is given in b
through d below. The controls referred to are
illustrated in figure 23 and described in para-
graphs 33 and 34.

b. Procedure for Use of Attendant’s Telephone
Set on Order Wire. The procedure for initiating
a call from a terminal to another station in the
system by using the attendant’s telephone set is
outlined in (1) through (3) low. The procedure
at the terminal for answering a call from an-
other station is outlined in (4) and (5) below.

(1) Operate the ORDER WIRE switch to
the TALK position a
whether or not the c
is in use, wait until it
ing.

code calls to each of these stations so
that a particular attendant may be called
at will.

(3) After ringing, operate the ORDER
WIRE switch to the TALK position. When the
called station answers, operate the press-to-talk
switch on the telephone and proceed with the
message.

(4) When a ringing signal from a distant
terminal or repeater is received, the buzzer in the
terminal sounds and the amber CALL lamp lights.

(5) To answer an incoming call, operate the
ORDER WIRE switch to the TALK position,
operate the press-to-talk switch on the attend-
ant’s telephone set, and acknowledge receipt of
the ringing signal.

c. Procedure for Use of Attendant’s Handset
for Monitoring Traffic Channels. The procedure

the traffic channels of the system
) through (5) below.

te the TALK-MON switch of the
selected for monitoring to the

T e x t
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(6) To talk to personnel at the local traffic
channel loop equipment, operate the CHANNEL
TALK switch to the TEST BD position, and oper-
ate the TALK-MON switch to the TALK posi-
tion.

d. Procedure for Use of Attendant’s Telephone
Set for Communication Over Trafic Channels.
The attendant’s telephone set may be used for
communication over traffic channels for test pur-
poses. The procedure for this use of the attend-
ant’s telephone set is outlined in (1) through
(5) below.

41. Use of Order Wire During Special Service
O p e r a t i o n

(1) Establish contact with the attendant
at the distant terminal over the order wire cir-
cuit (b, above). Arrange a definite time for com-
munication over the selected channel.

(2) At the appointed time, determine by
monitoring whether or not the selected channel
is idle c ((1) through (5) above). If the channel
is not idle, arrange another time or wait until
the channel is idle before proceeding.

(3) Operate the TALK-MON switch of the
selected channel to the TALK position.

(4) Operate the CHANNEL TALK switch
to the LINE position.

42. Talking Test for Local Voice-Frequency

Loop Equipment

(6) Operate the press-to-talk switch on the
attendant’s telephone set and proceeed with the

40. Procedure for Use of Order Wire
Extension Equipment

ure for communication between

b. Ring the distant station equipment.
NOTE

The SEND OW switch at the local ter-
minal must be in the nonoperated
(vertical) position to permit conversat-
tion between the local extension equip
ment and the distant extension equip
ment.

When special service connections have been made,
it is possible for the terminal and repeater attend-
ants to ring and maintain order wire communica-
tions. However, interference between the order
wire and the special service facilities may limit
the use of the order wire to designated idle
periods unless the special service loop equipment
contains special filtering.

of the local voice-frequency loop
equipment may be performed from the terminal
by using the attendant’s telephone set. The pro-
cedure for this test is outlined in a through c
below.

a ant at
cha and ar
the must
auxiliary local telephone circuit.

e arranged for the talking test,
nel to determine whether or not

Sec t ion  VI .  SYSTEM LINE-UP

4 3 .  G e n e r a l
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tem line-up and the daily system line-up. The over-
all system line-up (pars 48 through 54) is used
when the system is first set up in a new loca-
tion, and monthly thereafter. The overall system
lineup is used also when parts of the equipment
affecting transmission are changed. The daily
system line-up (para 56) is performed daily or
more often if necessary.

c. Use the same overall system line-up proced-
ure whether the equipment is used for special
service or for four-channel carrrier operation.

d. The four-channel daily system lineup may
be performed while the system is in operation.

e. The special service daily lineup procedure
may require that there be no transmission of
special-service signals during the lineup (para
56c).

f. The procedures followed at the telephone ter-
minal during the overall system line-up differ
when the station being lined up is a repeater and
when the station being lined up is a radio link.
The procedures to be followed at the terminal
when a repeater is being lined up are outlined
in paragraph 48. The procedures to be followed
at the terminal when a radio link is being lined
up are outlined in paragraph 49.

44. Boris of Need for Line-Up

a. General.

(1) System lineup is required in order to
assure the proper performance of the system
whether the system is used to provide four traffic
channels or one wide-band special service chan-
nel. The line-up consists of two phases. First,
a broadband line-up is required to provide the
proper amount of attenuation and to compensate
for the non-linear atten
characteristics of the tran
a line-up of the individu

marily by variations in radio propagation condi-
tions. Systems using a combination of loaded
spiral-four cable and radio links are affected by
both factors. It is not possible to set forth one rule
for determining the lineup schedules for all sys-
tems. The lineup schedule must be determined
by the performance of the specific system being
maintained. Monthly and daily system line-ups
will indicate the need for adjusting line-up
schedules.

b. Monthly Overall Line-Up. During the month-
ly line-up, the MEASURE meter may be found to
be above +1 db or below -1 db when the
MEASURE switch is in either the 19KGCH4
or the 11KC-CH2 position. If this condition is
noted, perform the overalll line-up more fre-
quently than monthly. When a component is re-
placed or repaired the complete line-up must be
performed.

c. Daily Line-Up. The daily system line-up is
performed for the purpose of adjusting the ter-
minals and repeaters to compensate for a small
change in the attenuation of the cable. It may be
necessary to perform the daily line-up more often
than once a day if, for a 100-mile system using
spiral-four cable, the temperature of the cable
varies more than 15° F. from the temperature of
the cable at the time the daily line-up was per-
formed. The daily line-up is described in para-
graphs 56 through 61.

4 5 . Control of Line-Up

All line-ups, overall or daily, are supervised by
the control terminal. The control terminal is de-
signated terminal A, and is the higher echelon
terminal. The repeater stations and the second
terminal, designated terminal B, should report

ngs to terminal A. The equipment at
B is identical to the equipment at ter-

CAUTION

any line-up adjust-
from the control

t terminal will not
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46. Communication During and Subsequent
to Line-Up

a. Communication between attendants at sta-
tions where Telephone Terminal AN/TCC-3 and
Telephone Repeater AN/TCC-5 equipment is lo-
cated can be established over the order wire chan-
nel. It is possible to signal and talk during all
lineup procedures except when the order wire
channel is used for line-up. In a system contain-
ing a radio link, the radio link must be operating
before communications can be established through-
out the system.

b. Communication to attendants at the Radio
Sets, if located remotely from the AN/TCC-3 or
from AN/TCC-5 equipment, may be accomplished
by use of WD-1 field wire and field telephone
sets. Monitoring loudspeakers and microphones
are provided at the radio sets, particularly for
communication over the radio link, but not over
the wire connecting circuits. With the equipment
described above, the 1,600-cps ringing signal from
the AN/TCC-3 or AN/TCC-5 would be heard on
the monitoring speakers, but only the distant
radio attendant could answer the call. No means
is provided at the radio sets for signaling the
AN/TCC-3 or AN/TCC-5 attendants.

c. Communication with attendants at Radio
set AN/GRC-10 or AN/TRC-24, if located re-
motely from AN/TCC-3 or AN/TCC-5 equipment
can be accomplished with monitoring and talking
facilities provided at the radio sets. The radio at-
tendants can hear the 1,600-cps ringing signal
from other stations on a monitoring loudspeaker
and can send a 1,600-cps signal into the order wire

for signaling other stations. The radio
can talk either over the radio link or

TM 11-5805-223-14/T0 31W1-2TCC3-1

ing transmission in the B to A direction are ad-
justed. After the equalizers have been adjusted,
the circuit net loss in the A to B direction is
adjusted. Then the circuit net loss in the B to A
direction is adjusted. After completing the line-
up, a ringing test must be performed between
switchboards.

b. To permit equalization of the circuits carry-
ing transmission in the A to B direction, ter-
minal A transmits l-kc, ?-kc, 11-kc, 15-kc, and
19-kc test signals over the order wire channel
and channels 1, 2, 3, and 4 respectively toward
terminal B. The amplitude of the l-kc test signals
is adjusted to the desired value. The amplitudes
of the transmitted II-kc and 19-kc test signals
are checked at the transmitting terminal, At
each repeater, the knobs of the equalizers for the
circuits carrying A to B transmission are adjusted
until the l-kc, II-kc, and 19-kc test signals pro-
duce the desired indication (0 db) on the internal
meter of the repeater. The repeaters are adjusted
successively starting with the repeater nearest
terminal A. After the equalization adjustment
of the repeaters for the A to B direction has
been completed, terminal B is adjusted. At ter-
minal B, the equalizer knobs are adjusted until
the 1-kc, 11-kc and 19-kc test signals produce
the desired indication (0 db) on the internal
meter of terminal B. After adjusting the equali-
zers of the circuits carrying transmission in the
A to B direction, the equalizers of the circuits
carrying transmission in the B to A direction
must be adjusted. Terminal B assumes con-
trol of the system and test signals from
terminal B are transmitted toward teminal
A. The repeater equalization adju ents for the
B to A direction of transmission are similar to

47. Outline the Line-up Procedure
NOTE
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to A circuits, terminal B transmits test signals.
The circuit net loss is adjusted at terminal A.

d. A clear space is provided on the panel of
Amplifier-Power Supply AM-682/TCC-3 at the
terminals and on the repeater panel. The posi-
tions of the equalizer knobs after completion of
the line-up are to be recorded in these clear
spaces.

e. The daily he-up of the system is made by
sending test power from each terminal on the
order wire channel only and by adjusting the
FLAT-IKC equalizer knobs at the repeaters and
receiving terminal to obtain the desired output.
Adjustments are made as described in b above.

48. Measurement of Test-Power Output of
Terminal A, Overall System Line-Up, A to
B Direction

The test-power output of terminal A is measured
to check the continuity of the transmitting cir-
cuits of the channels of terminal A. The limits
in the procedure below apply only when connec-
tions are to spiral-four cable. For these measure-
ments, the equipment should be terminated in
the cable. No adjustment of the transmitted test
frequency signal-levels other than the 1KC signal
is provided. Make the test as follows.

a. Perform starting procedure given in para-
graph 35.

b. After all stations have reported readiness
to line up notify them that the line-up will
begin.

TR position, successively operate the MEASURE
switch to the 19KV-CH4, 11KC-CH2, 7KC-CH1,
and 15KC-CH3 positions. The MEASURE meter
should indicate between -2.0 db and +3.0 db
for each position.

j. Instruct the attendant at the next station
along the line to proceed with the line-up.

NOTE
If the temperature exceeds 100° F., re-
peater attendants may be unable to ob-
tain a 0-db indication on the MEAS-
URE meter when adjusting the FLAT
equalizer control. If this condition occurs,
the repeater attendant will report the
condition to the control terminal. The
control terminal will instruct the at-
tendant at the station preceding the re-
peater to operate the AMP OUT switch
on the line amplifier (if the preceding
station is a repeater) or on the trans-
mitting amplifier (if the preceding sta-
tion is a terminal) to the 10 DB posi-
tion. If the repeater attendant cannot
obtain a 0-db indication on the MEAS-
SURE meter  w i th  the  AMP OUT
switch in the 10 DB position, he will
adjust the FLAT equalizer control for
a maximum indication on the MEAS-
URE meter, and adjust the SLOPE and
BULGE equalizer controls to obtain the

reading as the maximum obtain-
reading when adjusting the FLAT
izer.

49. Adjustment of Terminal A Transmitting to
Radio Link Not Equipped With Selective
Measuring Circuit, Overall System Line-
Up, A to B Direction
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50. Equalization Adjustment of Telephone
Repeater AN/TCC-5, Overall  System
Line-Up, A to B Direction

51. Equalization adjustment of Output at
Terminal B, Overall System Line-Up, A
to B Direction

53. Adjustment of Circuit  Net Loss,  Overall

System Line-Up, A to B Direction

N O T E

52. Equalization Adjustments,  Overall  System
Line-Up, B to A Direction

54. Adjustment of Circuit Net Loss, Overall

System Line-Up, B to A Direction
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direction is similar to the adjustment for the
A to B direction.

a Procedure at Terminal B. Follow the proce-
dure outlined in paragraph 48c and e through h.

b. Procedure at Terminal A. Follow the pro-
cedure outlined in paragraph 53b (1) through
(5).

55. Check of Ringing Over Channels
a. Upon completion of the system line-up, a

check should be made of the ringing units associ-
ated with each channel. This is accomplished by
sending a ringing signal between switchboards
in each direction.

b. Signal converters such as Telegraph-Tele-
phone Signal Converter TA-182/U are used to
ring over the channels of the system (para 5).

56. Daily System Line-Up, General

a. The daily system line-up is performed by
transmitting a l-kc test signal from each of the
two terminals of the system. The FLAT-1KC con-
trols at the repeaters and at the terminals of the

special service transmission (para 3b (2)), it may
be necessary to restrict the daily line-u; proce-
dure to a time when the system is not in use,
unless high-pass Alters are associated with the
special service equipment to avoid interference
from the order wire channel transmission.

d. The daily system lineup procedures are
given in paragraphs 57 through 60.

57. Measurement of Test-Power output of
Terminal A, Daily line-up, A to B Direction

The test power output of the transmitting ter-
minal is measured to check the continuity of the
transmitting circuits. Make the test as follows.

a. Operate the MEASURE switch to the TEST
OSC position.

b. Operate the SEND OW switch to the
clockwise position (in the direction of the arrow).

c. Adjust the TEST OSC OUTPUT knob to
obtain a 0-db indication on the MEASURE me-
ter.

d. Operate the MEASURE switch to the 1KC-
OW position.

e. Hold the AMPLIFIER switch in the TR

EASURE meter should indicate 0
±3.0 db.

ruct the attendant at the next station
line to proceed with the lineup.

N O T E
58. Adjustment of Telephone Repeater AN/

TCC-5, Daily System Line-Up, A to B
Direction

59. Checks at Radio Link, Daily Line-Up, A to B
D i r e c t i o n
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60. Adjustment of Output of Receiving
Amplifier of Terminal B, Daily Line-Up,
A to B Direction

The receiving amplifier of terminal B is lined
up by adjusting the FLAT-1KC EQUALIZER at
terminal B to obtain a 0-db indication on the
MEASURE meter when a l-kc signal is received
from terminal A. When instructed to line up by
terminal A, the procedure at terminal B is as fol-
lows.

a. Operate the MEASURE switch to the 1KC-
OW position.

b. Hold the AMPLIFIER switch in the REC
position.

c. Adjust the FLAT-1KC EQUALIZER knob
to obtain a 0-db indication on the MEASURE
meter.

d. Release the AMPLIFIER switch and oper-
ate the MEASURE switch to the OFF position.

61. Daily System Line-Up, B to A Direction
The daily system lineup in the B to A direction
is performed after the daily line-up in the A to
B direction has been completed. The lineup in
the B to A direction is made under the direction

TM 11-5805-223-l4/TO 31W1-2TCC3-1

termediate points (fig. 4) two terminals (AN/
TCC-3) are required at the intermediate point.
These terminals divide the system into two sep-
arate systems with respect to the channels which
are dropped. The terminals at the intermediate
point operate back-to-back as part of the overall
system for the channels which are not dropped.
Dropped channels operate on a two wire basis;
through channels operate on a four wire basis.
The order wire circuit of the overall system is
split at the intermediate point. If a requirement
exists for connecting the order wire through at
the intermediate point, the order wire extension
binding posts must be used at this point for the
through connection. Special service connections
shall be wired directly through without
modified lineup procedure when special
specified.

62. Line-Up Procedure When Channels Are
Dropped at  Intermediate Points

Section VII. OPERATION UNDER UNUSUAL CONDITIONS

6 3 .  G e n e r a l

64. Operation in Arctic Climates
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substituting a loading coil for the repeater, re-
sults in operation with an abnormally long, un-
repeatered cable length. System performance
then depends upon the additional gain available
in the remaining repeaters and terminals, and
upon the increase in noise that can be tolerated.
To restore operation of the system when one
repeater is inoperative:

(1) The defective repeater is bypassed (b
below).

(2) Additional gain is inserted in the sys-
tem if possible (c below).

(3) The system is lined up in both direc-
tions (d, e, and f below).

b. Bypassing the Inoperative Repeater. Re-
move the two cables from the A and B connectors
on the panel of the defective repeater. Connect
the spiral-four cables through a Telephone Load-
ing Coil Assembly CU-260/G. This produces a
long span of cable.

c. Amp Out Switches.
(1) If a terminal immediately precedes the

inoperative repeater in either direction, operate
the AMP OUT switch of the transmitting am-
plifier of that terminal to the 10 DB position,
unless it is already so set.

(2) If a repeater immediately precedes the
inoperative repeater in the A-B direction of
transmission, operate the AMP OUT switch of
the A-B line amplifier of that repeater to the
10 DB position, unless it is already so set.

(3) If a repeater immediately precedes the
inoperative repeater in the B-A direction of
transmission, operate the AMP OUT switch of
the B-A line amplifier of that repeater to the 10
DB position, unless it is already so set.

(4) Operate the AMP OUT switches of all
the line amplifiers that follow the long cable span
to the 10 DB position, unless already so set.

d. Line-Up in the A-B Direction Proceed with
the overall lineup as described in paragraphs 45
through 53 with modifications as follows:

(1) At the station immediately following
the long cable span, whether it is a repeater or
the B terminal, it may not be possible to adjust
the MEASURE meter indicator to 0 db. The in-
dication may be so low, because of the attenua-
tion of the long span, that adjusting the FLAT-
1KC control will produce very little change in
indication. Under this condition, set the FLAT-
1KC control to its scale 20 position (maximum
clockwise); do not change the setting of either
the SLOPE-19KC or the BULGE-11KC control.

(2) At the station immediately following the
long cable span, or at succeeding stations, it may
be possible to obtain a readable meter indication
during the FLAT-1KC lineup. Even with the
control set to scale 20, this indication may not be
as high as 0 db. In this case adjust the FLAT-
1KC control for maximum indication. Record the
indication. Then during the SLOPE-19KC and
BULGE-11KC lineups, adjust the controls to ob-
tain the same indication as was obtained at 1kc.

(3) Proceed with the channel gain control
lineup as described in paragraph 53. It may not
be possible to, adjust to an indication of 0 db
on the MEASURE meter even with the GAIN
control turned maximum clockwise because the
long cable span has introduced too great a trans-
mission loss, and the lower output level must be
used. In this case, adjust the GAIN control for
maximum indication.

e. Line-Up in the B-A Direction. Proceed with
the B-A lineup as described in paragraphs 45
through 53, with the modifications noted in b
through d above.

f. Subsequent Daily Line-Ups. The missing re-
peater should be replaced in the system and the
system returned to normal opeations as soon as
possible. Meanwhile, make daily lineup meas-
urements and adjustments, following the proce-
dures of paragraphs 57 through 60. Where the
MEASURE meter indication during the fre-
quency response lineup of d and c above was not
0 db, adjust the FLAT-1KC control to the meter
indication it was then possible to obtain.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE

NOTE

The information in this chapter is applicable to all models of telephone modems TA-219/U
and TA-219A/U and Amplifier-Power Supply AM-682/TCC-3 and AM-682A/TCC-3 unless
otherwise noted. Telephone Modems TA-219/U and TA-219A/U are interchangeable, as are
Amplifier-Power Supply AM-682/TCC-3 and AM-682A/TCC-3. It should be noted however
that the substitution of an earlier model for an (A) unit will result in decreased capability.

Section I. PREVENTIVE MAINTENANCE

69. Scope of Preventive Maintenance

a. Preventive maintenance is scheduled, sys-
tematic work performed on equipment (usually
when the equipment is not in use) to keep it in
good working condition so that breakdowns and
needless interruptions in service will be kept to
a minimum. Preventive maintenance differs from
troubleshooting and repair since its object is to
prevent certain troubles from occurring.

b. The procedures given in paragraphs 70
through 72 cover systematic care essential to
proper upkeep and operation of the equipment.
The maintenance service and inspection charts
(para 70b, 71b, and 72b) outline inspections to
be made at indicated intervals. These inspec-
tions are made to determine combat serviceabil-
ity of the equipment; that is, to determine that
the equipment is in good general (physical)
condition, in good operating condition, and likely
to remain combat serviceable. The maintenance
services should be scheduled concurrently with

periodic service schedule of the carrying ve-
hicle for all vehicular installations.

c. To assist the user in determining and main-
ent combat serviceable, the

. All deficiencies or short-

ately to higher echelon by the use of forms and
procedures specified in TM 33-750. Equipment
with a deficiency that cannot be corrected by the
organizational repairman should be deadlined in
accordance with procedures outlined in TM 38-
750. Maintenance forms, records, and reports to
be used and maintained on the equipment are
specified in TM 38-750.

d. The tools and test equipment authorized for
organizational maintenance personnel are listed
in the maintenance allocation (app II).

70. Operator Daily Maintenance Checks
and Services

a. General. Operator maintenance service and
inspection procedures for the AN/TCC-3 (b be-
low) are required daily and under the special
conditions listed below:

(1) In vehicular installation.
(a) Before the vehicle starts on a mis-

sion.
(b) When the equipment is initially in-

stalled.
(c) When the equipment is reinstalled af-

ter removal for any reason.
(d) At least once each week if the equip-

ment is maintained in stand-by condition (ready
for immediate operation).

mobile installa-
listed in

and Services

5 5
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Chart. Refer to paragraph 69b and c for informa-
tion on the use of the chart below.

NOTE
Item numbers used in the following

ItemNo. Item
1 COMPLETENESS: Inspect equipment for pres-

ence of all parts.
2 PUBLICATIONS: Check to see that equipment

publications are available and in usable condi-
tion.

4

8

12

CLEANLINESS: Inspect for dirt, moisture, and
grease on front panels, cables, and cases.

CABLES, CONNECTORS, AND RECEP-
TACLES: Inspect seating of spiral-four
cable connector to receptacle on AM-682/TCC-3.

TERMINAL AND SYSTEM OPERATION:
Check operation of equipment (para 55-68).

c. Cleaning. To remove dirt, moisture, and
grease, use a clean cloth or brush. If necessary,
dampen the cloth with cleaning compound (Fed-
eral stock No. 7930-395-9542). After cleaning,
wipe the area with a clean cloth.

WARNING
Cleaning compound is flammable and
its fumes are toxic. Do not use near a
flame; provide adequate ventilation.

chart correspond to the item numbers
in the quarterly maintenance service
and inspection chart used by organiza-
tional maintenance personnel.

Normal indicationor result
All parts are available

Reference
(App III):

a. Maintenance and parts manuals a. (APP I.)
are available and in usable con-
dition.

b. Changer for maintenance man- b. DA Pam 310-4
uals (item a above) are avail- (pars 1.1).
able and in usable Condition.

Parts are free of dirt, moisture, See c below.
and grease.

Spiral-four cable connector is
tightened securely to receptacle.

Equipment
tory.

performance is satisfac- (Para 80-85.)

ance interval must be made to compensate for
any unusual operating conditions. Equipment
maintained in a standby (ready for immediate
operation) condition must have monthly main-
tenance performed on it. Equipment in limited
storage does not require monthly maintenance
but does require the services before operation
(para 70).

71. Organizational Monthly Maintenance
Checks and Services

b. Organizational Monthly Maintenance Checks
and Services Chart. Refer to paragraph 69b and c
for information on the use of the chart below.
Perform the procedures given in paragraph 70b
before performing the checks below.

NOTE

Rem numbers used in the following
correspond to the item numbers

in the quarterly maintenance serv-
ion chart for organiza-

5 6
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7 PLUCKOUT ITEMS : Inspect seating and condi-
tion of tubes, fuses lightning arrestors, and in-
dicator lights.

8 CABLES, CONNECTORS, AND RECEP-
TACLES: Inspect insulation of cables for
cuts, kinks, or strain. Inspect condition of male
and female connectors and receptacles.

9 INSTALLATION and CONNECTIONS : Inspect
equipment for proper installation and connec-
tions.

c. Maintenance Procedures.

(1) Lightning arresters. Use Multimeter
AN/URM-105 arranged as an ohmmeter which
is set for highest resistance readings. Press
the test leads of the ohmmeter to the lightning
arrestor case and the carbon that is inset in
the porcelain. The ohmmeter should indicate in-
finity. Replace lightning arrestors that indicate
less than infinity (app III).

72. Organizational Quarterly Maintenance
Checks and Services

(2) Touchup painting. Clean rust and cor-
rosion from metal surfaces by lightly sanding
them with fine sandpaper. Brush two thin coats
of paint on the bare metal to protect it from
further corrosion. Refer to the applicable clean-
ing and refinishing procedures specified in TM
9-213.

(3) Repair. To repair broken insulation on
cables, use electrical insulation tape. To remove
corrosion from male connector and receptacle

LETENESS: Inspect equipment for pres-
of all parts.

PUBLICATIONS : Check to that equipment
in ble condi-

tion.

normal indication
or result Reference

Pluckout items are tightly seated See c(1) below.
in place; lightning arrestors
show no signs of failure.

Insulation of cables shows no signs See c(2) below.
of cute, kinks, or strain. Pins of
male connectors, and receptacles
are straight, free of corrosion,
and unbroken; female connectors
and receptacles are not plugged.

Equipment is properly installed (Para 15-31.)
and connected.

pins, clean the pins with cleaning compound
(para 70c).

ice and inspection of AN/TCC-3 (b below) is
required on a quarterly basis in accordance with
the requirement of TM 33-750 (para 69b and
c). If the equipment is part of a vehicular in-
stallation, the quarterly maintenance service and
inspections should be scheduled concurrently
with the periodic service schedule of the carry-
ing vehicle to reduce out-of-service time to a
minimum.

b. Organizational
Checks and Service C
69b and c for information on th
following chart.

Reference
(App. III.)

a. (App. I.)
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Item
No.

6

9

10

11

12

Normal indication
Item or result

MOUNTING HARDWARE : Inspect for tightness Screws, bolts, and nuts that hold
screws, bolts, and nuts that hold the following parts in place are tight.
items :

a. Switches and controls.
b. Parts held to front panel.
c. Parts held to chassis.
d. Plug-in assemblies (such as ringeroscillator

(fig. 94) and than modem (fig. 86)).
PLUCKOUT ITEMS: Inspect seating and condi- Pluckout items are tightly seated

tion of tubes, fuses, lightning arrestors, and in- and locked securely in place.
dicator lights. Lightning arrestors show no

sign of failure.
CABLES, CONNECTORS and RECEPTACLES: a. Cable connectors are firmly
a. Inspect seating of cable connectors to recep- firmly locked to receptacles.

tacles.
b. Inspect insulation of cables. b. Insulation of cables shows no

signs of cuts, kinks, or strain.
c. Inspect attachment of cable connectors to cables. c. Cable connectors are firmly at-

Inspect condition of male and female connec- tached to cables. Pins of male
tors and receptacles. connectors and receptacle are

straight and unbroken, and
are not corroded; female con-
nectors and receptacles are
not plugged with dirt, and
spring areas are undistorted;
screw clamps hold cable con-
nectors firmly to receptacles.

FUSES: Check fuses for proper rating (fig. 26). Fuse F551 is rated at 1 amp, 250
volts; fuse F552 is rated at 1/2
amp, 250 volts. Sparer are avail-
able.

CHASSIS PARTS: Inspect attachment and condi- Parts are securely attached to
tion of resistors, transformers, capacitors, wirer, chassis. Resistors and capacitors
wiring harness, cable receptacles, switches, and show no signs of blistering and
controls, storage facilities for cables, and at- discoloration; capacitors are in
tendant’s handset. cans, transformers show no signs

ge or overheating.
no bare spots and

Section II. WEATHERPROOFING

7 3 .  W e a t h e r p r o o f i n g 7 5 .  R u s t p r o o f i n g  a n d  P a i n t i n g

74 .  Lubr ica t ion

5 8
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Section III. TROUBLESHOOTING
76. General

78. Test Equipment Required for
Organizational Maintenance

77. Illustrations for Use in Troubleshooting
and Repair NOTE

79. Test Equipment for Continuity Tests

80. Troubleshooting Procedures

59



ment has been operating for more than 30 sec-
onds, the buzzer will be silent and only the
POWER lamp will be lighted.

(3) Determine whether order wire com-
munications can be established (para 39b). If
so, request the attendant at the distant terminal
to report all symptoms appearing at that ter-
minal resulting from the fault in the system. If
order wire communications can be established
only as far as a particular repeater station, the
fault in the system is not located in the local
terminal or in any equipment between the ter-
minal and that repeater station.

c. Test for Carrier Communication Trouble.
Although the first report of the trouble may
state that a particular channel is not working
normally, it is important to check each channel
to determine whether the trouble has affected
more than one.

(1) Check of channel 1 transmissions Moni-
tor channel 1 (para 39c) to determine whether
or not the channel is in use. If it is in use,
operate the MEASURE switch to the 7KC-CH1
position. Hold the AMPLIFIER switch at TR.
When a transmission is heard, the MEASURE
meter pointer should deflect noticeably. If the
channel is not in use, operate the SEND-MEAS
switch of the channel to the SEND position to
transmit a test signal through the channel.

Normal operation

switch to the 7KC-CH1
LIFIER switch at TR.
icated by an indication

TM 11-5805-223-14/TO 31W1-2TCC3-1

transmission and reception is the same as for
channel 1 ((1) and (2) above) except that the
MEASURE switch should be in the 15KC-CH3
position.

(5) Check of channel 4 transmission and
reception. The procedure for checking channel 4
transmission and reception is the same as for
channel 1 ((1) and (2) above) except that the
MEASURE switch should be in the 19KC-CH4
position.

d. Test for Special Service Communication
Trouble.

(1) By using an auxiliary telephone cir-
cuit that is connected   the local special service
equipment, determine when the local special serv-
ice equipment is transmitting. Check to see that
the CHANNELS-SPECIAL SERVICE switch is
in the SPECIAL SERVICE position. Operate
the MEASURE switch to the 7KC-CH1 position
and hold the AMPLIFIER switch at TR. The
MEASURE meter pointer will deflect noticeably
when the local special service equipment is trans-
mitting if the special service transmitting path
is normal. The same indication should be ob-
tained when the MEASURE switch is operated
to the 11KC-CH2, 15KC-CH3, or 19KC-CH4
position. If no special filtering is provided in the
special service equipment, the same indication
should be obtained when the MEASURE switch
is in the 1KC-OW

6 1
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(This would make line-up of distant stations im-
possible.) Check the test oscillator as follows:
Operate the MEASURE switch to the TEST OSC
position and adjust the TEST OSC OUTPUT
control to obtain a 0-db reading on the MEAS-
URE meter. If a 0-db indication cannot be ob-
tained, trouble exists in the test oscillator or in
the measuring circuit.

(3) The measuring circuit may be faulty.
(This will make line-up of the local terminal
impossible.) Check the measuring circuit by us-
ing the circuit to measure signals which do not
originate in the test oscillator Operate the
MEASURE switch to the OFF position. Slide
the AM-682/TCC-3 partially out of its transit
case (para 87). With the test probe, measure
the output at jack J601. Normal operation of
the MEASURE meter and its associated circuit
elements is indicated by a reading of approxi-
mately 0 db on the meter. Replace the AM-682/
TCC-3 in its transit case. The filter and switches
of the measuring circuit may be checked as fol-
lows: Operate the MEASURE switch to the 1KC-
OW position and the ORDER WIRE switch to
the TALK position. Hold the AMPLIFIER switch
at TR, operate the press-to-talk switch on the at-
tendant’s headset, and talk into the telephone.
Normal operation is indicated by a fluctuating
reading on the MEASURE meter. The remain-
der of the measuring circuit Alter and switches
can be checked by performing the tests for
transmission and reception tkrough a channel
(c above).

83. System Trouble Localization

(4) The equalizer circuit or the receiving
r may be faulty. These cannot be checked

TR. If the MEASURE meter reads -5 ±2 db,
the circuits that connect the output of the ringer-
oscillator to the transmitting amplifier are oper-
ating normally.

g. Test for Order Wire Communication Trou-
ble, If it is not possible to establish order wire
communications but traffic communications are
normal, the trouble exists in the order wire cir-
cuit or its connections to other circuits.

(1) Check of order wire transmission. Op-
erate the MEASURE switch to the 1KC-OW
position and the ORDER WIRE switch to the
TALK position. Hold the AMPLIFIER switch at
TR and operate the press-to-talk switch on the
attendant’s handset. Talk into the telephone. If
the order wire circuit and the transmitting am-
plifier are normal, the MEASURE meter pointer
will deflect noticeably.

(2) Check of order wire reception. Listen to
the receiver of the attendant’s handset. A low
level of noise should be heard. Operate the
MEASURE switch to the 1KC-OW position and
hold the AMPLIFIER switch to REC. If order
wire reception is normal the noise level at the
handset receiver will reduce when the AMPLI-
FIER switch is operated.

a. When troubles occur in a carrier system, it
is necessary to determine whether the trouble
exists in the local terminal or in the other equip-
ment of the system. The sys
tion chart (para 84) will aid
By following the procedures

re defective, the t
quipment of the sy

6 2
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c. The chart (para 84) indicates the symp- or radio links, troubles in the terminals will pro-
toms of troubles occurring in a system consisting

of two AN/TCC-3’s connected by spiral-four
cable. If the terminals are used with repeaters

duce symptoms that are similar to those pro-
duced in the system consisting only of termin-
als.

1. No transmission through all chan-
nels in both directions.

a. Order wire inoperative.
(1) POWER lamp not lighted.

84. System Trouble Localization Chart

(2) POWER lamp lighted.
(a) Call lamp lighted and

buzzer sounding.
Operational test
(para 82) indicates
lack of transmis-
don.

(b) SYSTEM ALARM
lamp lighted.
operational teat
(para 82) indicates
transmission
through tranmit
ting amplifier.
of carrier supply is
normal (para 216).

b.

Probable trouble

Power supply failure (para 233)

+200 volt supply failure (para 234).

Protectors shorted.

Power supply failure at distant sta-
tion.

Break in spiral-four cable.

supply (para 168).

Check fuses F551 and F552, and re-
place if necessary. Check continuity
of power and cable. Check switches
S551 and S552 for continuity, and
clean if necessary (fig. 160). Higher
level maintenance may be reqired
(para 249).

Check for +200 volts dc between jack
J553 and ground (fig. 160). Check
tubes V551, V552, and V553 and re-
place if necessary. Higher level
maintenance (paras 249 and 266)
may be required.

Remove protectors (para 85). If nor-
mal operation is restored, the pro-
tectors were shorted. Replace with
good protectors.

No action

Cheek for b in cable.

Check output at jack J601 with test

6 3



of carrier supply in
normal (para 216).

Failure in harmonic generator circuit
of carrier supply (para 176).

TM 11-5805-223-14/TO 31W1-2TCC3-1

CA SUP-

at jack
carrier

supply

V605 are not faulty replace carrier
supply plug-in assembly with one
from spares (para 87 and fig. 153).

If output at jack J603 is normal, check
the voltage between terminals 1 and
2, 4 and 5, 6 and 7, and 9 and 10
of terminal board TB901 (figs. 150,
151 and 153). The voltage at each
pair of terminals is 0.89 ±0.20 volts
as when the carrier supply output is
normal. If an abnormal reading is
noticed, replace the carrier supply
plug-in assembly with a good one
from spares (para 37).

Check of cable connection.
Check ty of leads in cable
(figs. 150 and 161).

Notify distant attendant of the trou-

Notify distant terminal attendant of
this e trouble.
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4. Continued
a. Operational tent (para 82)

indicates lack of trans-
mission through channel.

b. Operational test does not
indicate trouble in the
channel.

5. No transmission through channel
2 in both directions (Other
channels and order wire
operating normally.)

a. Operational teat indicates
lack of transmission
thro

Failure in 8-kc output circuit of car-
rier supply of local AM/TCC-3
(para 181).

Failure in CARR SUP-POWER cable.

Failure in carrier temperature-com-
pensating pad in channel 2 modem
(para 116).

Failure in 12-kc output circuit of car-
rier supply, in CARR SUP-POWER
cable, in channel 1 modem of dis-
tant terminal.

Failure in 12-kc output circuit of car-
rier supply of local AN/TCC-3
(para 180).

Failure in CARR SUP-PO

Check for 0.89±0.20 volt ac between
terminals 1 and 2 of terminal board
TB901 (figs. 150 and 161). If an
abnormal reading is obtained, re-
place the carrier supply plug-in as-
sembly with a good one from spares
(para 87).

Check continuity between terminal 1
of terminal board TB901 and ter-
mina lC of plug P999 (figs. 150 and
161) and between terminal 2 of ter-
minal board TB901 and terminal M
of plug P999. If faulty, the cable is
replaced at higher level mainte-
nance.

If a spare channel 1 modem plug-in

at distant terminal

Cheek for 0.89±0.20 volt ac between
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6. Continued

b. Operational test (para 82)
does not indicate trouble
in the channel.

on through channel
4 modem in both directions.
(Other channels and order
wire o g normally.)

a. Operational lack
of transmi
channel.

Failure in carrier temperature-com-
pending pad in channel 3 modem
(para 115).

Failure in 16-kc output circuit of car-
rier supply, in CARR SUP-POWER
cable, or in channel 3 modem of dis-
tant terminal.

Failure in 20-kc output circuit of car-

(para 180).

Failure in CARR SUP-POWER

161) and between terminal 7 of ter-
minal board TB901 and terminal P
of plug P999. If faulty, the cable
is replaced at higher level mainte-
nance.

If a spare channel 3 modem plug-in
assembly is available from spares,
replace channel 8 modem (para 87).

Notify attendant at distant terminal
of these possible troubles.

Check for 0.89±0.20 volt ac between
terminals 9 and 10 of terminal board
TB901 (figs. 150 and 161). If an
abnormal reading is obtained, re-
place the carrier supply plug-in as-
sembly with a good one from spares
(para 87).

Check continuity between terminal 9
of terminal board TB901 and ter-
minal F of plug P999 (figs. 150 and
161) and between terminal 10 of
terminal board TB901 and terminal
R of plug P999. If faulty, cable is
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9. Continued
ALARM and CALL lamps light,
buzzer sounds. Operation normal
in transmitting direction.

(para 132) or equalizers (
in local terminal.

The equipment performance check-
Iist will indicate whether or not the
trouble is located within the local

If the trouble is located
e local terminal, perform

6 7
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Symptom Probable trouble
17. NO special service transmission in Failure in special service transmitting

transmitting direction. Order path.
wire operating normally.

18. No special se order wire Same as item 9.
ALARM

unds. Op-
eration normal in transmitting
direction.

19. NO Special service reception. Order Failure in special service receiving
wire operating normally. path.

20. Special service and order wire Same as item 13
transmissions in transmitted di-
rection are distorted. Received
signals are normal

21. Special service and order wire Same as item 14.
transmissions in the received di-
rection are distorted. Transmit-
ted signals are normal.

22. On special service operation, all Same as item lb (1).
communication circuits operate

p lights at distant

nsmitted Failure in filter of +200-volt supply
and received si (para 234).

24. Hum present on order wire sig- Failure in filter of negative power
nals transmitted from local AN/ supply (para 236).
TCC-3. Received signals are
normal

25. MEASURE meter gives no read- Failure in measuring circuit (para
ing or incorrect readings for all 216).
specified measurements. Other
circuits operate normally.

26. MEASURE meter gives no read- Failure in measuring circuit (para
ing or incorrect reading in one 219 through 223).
or more of these positions of
MEASURE switch: 1KC-OW,

switch in either TR or REC po-
sition. All other circuits operate

r. All Failure in lator (para 213).

Correction
Higher level maintenance is required

(para 273 and figs. 150 and 161).

Same as item 9.

Higher level maintenance is required
(para 274 and figs. 150 and 161).

Same as item 13.

Same as item 14.

Same as 1b(1).

Check filter capacitors C551 and C552
(pan 278) and filter choke L551
(para 279 and fig. 160).

Check filter capacitors C555 (para
278) and resistor R560 (para 277
and fig. 160).

Higher level maintenance is required
(para 272 and figs. 156 and 167).

Higher level maintenance is required
(para 272 and figs. 156 and 167).

Check tube V701 and replace if de-
fective. Higher. level maintenance
may be required (para 249 and 266).
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Symptom
28 Continued

Probable trouble

b. Order wire can receive signals
but cannot transmit signals.

29. CALL lamp lights and buzzer
sounds continuously. (No ring-
ing signal received.)

30. CALL lamp does not light and
buzzer does not sound when
ringing signal is transmitted or
received.

31. Order wire can receive signals
(such as 1,600-cps ringing sig-
nals) but cannot transmit sig-
nals. Traffic communications are
normal.

Correction
DEB WIRE switch held in the
RING position, check continuity be-
tween terminals 3 and 4 of terminal
board TB902 and between terminals
2 and 6 of terminal board TB902
(figs. 150, 151, and 155).

Failure in negative voltage power sup- In the power supply, check the voltage
ply (para 236). between jack J554 and ground and

between terminal 9 of terminal
board TB552 and ground. If the
voltage at jack J554 is approxi-
mately -10 volts and no voltage is
present at terminal 9, check resistor
R562 (fig. 160). If no voltage is
present at either of these test points,
check continuity in negative power
supply (fig. 160). If voltage at jack
F554 is approximately -10 volts
and voltage at terminal 9 of ter-
minal board TB552 is approximately
-10 volts, check for a break in the
circuit between terminal 9 of termi-
nal board TB552 and test point
E728 in the order wire circuit (fig.
165). Check also for a break be-
tween test point E728 and ground.

Failure in order wire transmitting Higher level maintenance is required
circuit (para 202). (para 269 and fig. 155).

Failure in ringer-oscillator (para 184 Check tubes V1 and V2 and replace if
through 199). faulty (fig. 145). If neither tube V1

nor tube V2 is faulty, replace the
ringer-oscillator plug-in assembly
(para 87) with one from spares.

Failure in ringer-oscillator (para 184 Check tube V2 and replace if faulty
through 199). (figs. 154). If tube V2 is not faulty,

replace the ringer-oscillator plug-m
assembly (para 87) with one from
spares.

Same as 28b. Same as 28b. In addition: Check volt-
age at J554 when the press-to-talk
switch on the attendant’s handset
is operated. If voltage remains ap

-10 volts dc, there

re receiving path

Text
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32. Continued
b. Incoming ringing signals do Failure in circuit between output of Check for continuity (zero reading)

not cause the buzzer to sound receiving amplifier and output of between terminal 3 of jack J802
and the CALL lamp to light. receiver low-paw filter FL722. (figs. 150 and 161) end terminal 1

of filter FL722 (fig. 155) when AM-
PLIFIER switch is in the normal
(vertical) position, Check that ter-
minal 10 of Jack J802 and terminal
2 of filter FL722 are grounded.
Check filter FL722 (para 282).

Failure in output circuit of receiving Replace the receiving amplifier plug-
amplifier (para 147). in assembly (pan 87) with an am-

plifier plug-in assembly from spares
(fig. 152).

33. SYSTEM ALARM lamp and Failure in system alarm circuit (para Higher level maintenance is required
CALL lamp light and buzzer 226 through 232). (para 269) (fig. 159).
sounds. Other circuits operating
normally.

34. Alarm indications are not present Failure in system alarm circuit (para Check tube V741 and replace if
when spiral-four cable is either 226 through 232). faulty. Higher level maintenance

may be required (para 149, 256, and
287) and (fig. 159).

broken or removed from ter-
minal.

located on the power supply bracket assembly.
The fuses are accessible after removal of the
AM-682/TCC-3 from its transit case (para 87).
To remove a fuse, press down the fuse-holder
cap, turn it counterclockwise, and withdraw the
fuse-holder cap. The fuse-holder cap will with-
draw the fuse automatically.

85. Removal of Pluck-Out Parts

a. Removal of Tubes. All tubes are accessible
from the top or sides of each unit (para 257)
after the unit is rolled out of its transit case

d. Removal of Protectors. There are four light-
ning protectors in the AN/TCC-3. These are lo-
cated on the front panel of the AM-682/TCC-3
and are marked PROT. The protector plug can

ed by turning counterclockwise with a

N O T E 86. Inspecting, Cleaning, and Testing Pluck-
Out  Pa r t s

87. Removal of Plug-In Assemblies
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The circuits of a plug-in unit are connected to
other circuits of the AN/TCC-3 through a 21-
pin connector. This permits the plug-in assembly
to be removed from the AN/TCC-3 without re-
quiring unsoldering of leads. The following sub-
paragraphs outline the procedures for removing
the plug-in assemblies of the AN/TCC-3.

b. Removal of a Channel Modem. To remove
one of the channel modem plug-in assemblies,
follow the procedure outlined below.

(1) Disconnect the cables from the CARR
SUP-POWER and TRANS-TEST-TALK jacks of
the TA-219/U (fig. 9).

(2) Loosen the two captive screws located
on the front panel of the TA-219/U. Craps the
handle on the front panel of the TA-219/U, and
withdraw the unit from its transit case.

(3) A screw passes through the modem com-
bining frame directly above each of the four
channel modems. A nut on the screw holds the
front plate of plug-in assembly securely against
the combining frame. Loosen and remove the
screw that is above the channel modem being
removed.

urely in place in the
Loosen the captive

binding posts and

el of the TA-

sides of the AM-682/TCC-3 and carefully with-
draw the unit from the transit case.

d. Removal of Transmitting Amplifier. The
transmitting amplifier plug-in assembly is
mounted on the rear of the right side chassis of
the AM-682/TCC-3 directly below the receiving
amplifier (fig. 13). To remove the transmitting
amplifier plug-in assembly, follow the procedure
outlined below:

(1) Remove the AM-682/TCC-3 from its
transit case (c above).

(2) Two captive screws hold the amplifier
plug-in assembly securely in place in the right-
side chassis. Hold the chassis of the amplifier
firmly and loosen these captive screws.

(3) Pull the plug-in assembly away from
the chassis until the connecting plug clears the
jack that is mounted on the chassis.

e. Removal of the Receiving Amplifier. The re-
ceiving amplifier plug-in assembly is mounted in
the upper rear corner of the right-side chassis of
the AM-682/TCC-3 (fig. 13). To remove this
plug-in assembly, perform steps (1), (2)) and
(3) of d above.
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88 .  Inspec t ing  and  Clean ing  P lug- In
Assemblies

89.  Troubleshooting (Using Equipment

Performance Checklist) 90. Equipment Performance Checklist
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E
Q
U

P

N
T

E
R
F

A
N
C
E

T
O
P
P

N
G

All switches mentioned
in item 20.

TALK-MON switch of
channel 8.

All Switcher mentioned
in item 20

ORDER WIRE switch.

POWER switch.

Action or condition
Operate an for item 20

except that TALK-
MON switch of chan-
nel 1 is operated to
vertical position.

Operate to TALK pod-
tion.

Operate as for item 20
except that TALK-

ON switch of chan-
nel is operated to
vertical position.

sitions.

tion.
Hold at TR position.

Operate to OFF posi-
tion.

Normal
indications

1,000-cps signal is heard
in attendant’s tele-
phone set.

1,000-cps signal is heard
in attendant’s tele-
phone set.

MEASURE meter reads
approximately -5 db.

r lamps ex-

meter
extreme

Check demodulator am-
plifier tube V301 with
tube tester.

Troubleshooting at
higher maintenance
level may be required.

Check demodulator am-
plifier tube V401 with
tube tester.

Troubleshooting at
higher maintenance
level may be required.

Check tube V2 in ringer-
oscillator with tube
tester.

Check ORDER WIRE
switch for continuity
in RING porition.

Check to ascertain that
plug P1 of ringer-
oscillator is seated
securely.

Troubleshooting at
higher maintenance
level may be required.
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C H A P T E R  4

FUNCTIONING OF EQUIPMENT

NOTE

The information in this chapter is applicable to all models of Telephone Modem TA-219/U
and TA-219A/U and Amplifier-Power Supply AM-682/TCC-3 and AM-682A/TCC-3 unless
otherwise noted. Telephone Modems TA-219/U and TA-219A/U are interchangeable,
Amplifier-Power Supply AM-682/TCC-3 and A 82A/TCC-3. It should be noted however
that the substitution of an earlier model for an (A) unit will result in dec

Section I. FUNCTIONING OF TELEPHONE TERMINAL AN/TCC-3

9 1 . G e n e r a l

a. Telephone Terminal AN/TCC-3 provides
four carrier channels and a voice-frequency
order wire channel for transmission over loaded
spiral-four cable, radio link or combined cable-
radio link. It has an added feature whereby the

92. Functioning of the Four Channel
Carrier Circuit

of explanation, the AN/TCC-

c. Paragraphs 91 through 99 co
description of the functioning of a
circuits of the AN/TCC-3. Par
through 161 contain a detailed
four-channel carrier circuits.
through 164 contain a detailed
special service circuits. Para
236 contain a detail
auxiliary circuits.

Figure 33. Telephone terminal AN/TCC-3, overall
block diagram.

(Located in back of manual)
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receiving pair. Circuits are included in the TA-
219/U to combine the transmitting input and
receiving output circuits for two-wire operation.
This feature is not shown in figure 33 for reasons
of simplification.

(2) A voice-frequency signal applied to the
transmitting path of the channel 1 modem from
the local VF Loop equipment is connected
through the SENDMEAS switch to the modul-
ator where it modulates the 8-kc carrier frequ-
ency obtained from the carrier supply circuits
of the AM-682/TCC-3 (para 98). The carrier
frequency is suppressed by the balance of the
modulator, and the lower sideband is selected
from the modulator output by a band pass Alter
(not shown). A detailed analysis of the channel
modem transmitting path is given in paragraphs
102 through 119.

(3) The lower sideband output of channel 1
modem is combined in the TA-219/U with the
lower side band outputs of the channel 2, 3 and 4
modems. These output signals occupy four dis-
tinct and separate frequency bands because dif-
ferent carrier frequencies are employed. Because
of this frequency separation, there is no cross-
talk between adjacent channels.

(4) The four lower sideband signals are
applied to the AM-682/TCC-3, through the
CHANNELS-SPECIAL SERVICE switch (in
the CHANNELS position), are amplified in the
common transmitti
the cable matchin

Carrier ch

filter (not shown in fig. 33) selects the correct
lower sideband signal. This signal is demodulated
by the 8-kc carrier supplied by the carrier supply.
The 8-kc carrier is suppressed by the balance of
the demodulator. A low pass Alter (not shown)
selects the difference frequency from the demo-
dulator. The difference frequency is the original
voice-frequency signal. This is applied to the de
modulator amplifier, is amplified and passed
through the SENDMEAS switch to the local
voice-frequency equipment. A detailed analysis of
the receiving path of the channel modem appears
in paragraphs 149 through 159.

93. Functioning of the Special Service
Circuit

a. General. When used for special service oper-
ation, the AN/TCC-3 provides a single wide-
band channel in place of the four carrier chan-
nels. The wide-band channel occupies the same
frequency band as do the four carrier channels.
The use of this wide-band channel permits the
transmission of telephoto facsimile or similar
signals. Special service equipment, external to
the AN/TCC-3, is connected to the binding posts
on the special service bracket assembly of the
AM-682/TCC-3 on a four-wire basis. The
CHANNEL-SPECIAL SERVICE switch is
operated to the SPECIAL SERVICE position to
complete the circuits between the transmitting
and receiving circuits of the AM-682/TCC-3

posts on the special service
bracket assembly.

7 8



ceiving circuit of the AM-682/TCC-3 where they
are equalized and amplified. The amplified sig-
nals are applied through the CHANNELS-
SPECIAL SERVICE switch to the special serv-
ice receiving path. Filtering is required in the
special service equipment to select the wide-band
special service signal and to reject the 4-kc alarm
pilot and order wire signals. Note that the
special service signals do not pass through the
channel modems. The CHANNEL-SPECIAL
SERVICE switch disconnects the channel mod-
ems receiving paths when the switch is in the
SPECIAL SERVICE position. A detailed analy-
sis of the receiving path for special service sig-
nals is given in paragraph 164.

94. Functioning of Carrier Supply

a. The carrier supply produces four different
carrier frequencies. These carrier frequencies
are supplied to the channel modems, one carrier
frequency to each of the four channels (fig. 33).
An 8-kc carrier is supplied to channel 1 modem,
a 12-kc carrier is supplied to channel 2 modem,
a 16-kc carrier is supplied to channel 3 modem,
and a 20-kc carrier is supplied to channel 4 mod-
em. A detailed analysis of the carrier supply is

TM 11-5805-223-14/TO 31W1-2TCC3-1

over the transmission medium is received at the
local AN/TCC-3. The 1,600-cps ringing signal is
amplified in the receiving circuit of the AM-682/
TCC-3. The amplified 1,600-cps ringing signal
from the receiving amplifier is applied through
the contacts of the AMPLIFIER switch of the
measuring circuit to the order wire circuit, when
the AMPLIFIER switch is in the nonoperated
position. When the AMPLIFIER switch is in
the REC position, the 1,600-cps ringing signal
is removed from the order wire circuit and is
applied to the measuring circuit (para 91c). In
the order wire circuit, the ringing signal passes
through the RING contacts of the ORDER
WIRE switch and is applied to the ringer-
oscillator (when the ORDER WIRE switch is
either in the nonoperated or in the TALK
tion). In the ringer-oscillator, the ringing s

ing of the circuit contain
the buzzer. The buzzer

figure 33) and
circuit of the

96. Functioning of Order Wire Circuit

95. Functioning of Ringer-Oscillator

7 9
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telephone set for voice transmission, the ORDER
WIRE switch must be operated to the TALK
position, and the SEND OW switch must be in
the vertical position (fig. 33). To receive voice
signals on the attendant’s telephone set. the
ORDER WIRE switch must be operated to the
TALK position. The SEND OW switch, how-
ever, can be in either of its two positions during
reception.

(2) The order-wire circuit is represented
near the center of figure 33. Voice signals from
the transmitter of the attendant’s telephone set
pass through the TALK contacts of the ORDER
WIRE switch and through the contacts of the
SEND OW switch (when this switch is in the
vertical
transmit
voice signals are amplifi
distant stations in the system.

(3) Voice signals transmitted from a dis-
tant station are received in the local AN/TCC-3.
The signals are equalized and amplified in the

TCC-3 and are transmitted over the spiral-four
cable to the distant stations (para 92b). Signals
from distant stations that have passed through
the receiving circuit of the AM-682/TCC-3 and
the receiving path of the channel modem (para
92c) are applied through the contacts of the
TALK-MON and CHANNEL TALK switches to
the attendant’s telephone set. When the TALK-
MON switch of a channel modem is in the
MON position, attenuating resistors are intro-
duced into the path of the voice signals between
that channel modem and the attendant’s tele-
phone set.

(2) With the CHANNEL TALK switch
operated to the TEST BD position and the
TALK-MON witch of a channel modem in the
TALK ition, the circuit from the attendant’s
telephone set to that channel is completed. Voice
signals from the attendant’s telephone set pass

cts of the CHANNEL TALK
switches and are applied to
-equipment connecting circuit

of the channel modem. The voice signals pass
and are applied to the local
Signals from the local v-f

through the voice-frequency-
circuit and the contacts of

8 0



amplified and equalized voice-frequency signals
from this circuit are applied through the con-
tacts of the circuit (when the AMPLIFIER
switch is in the unoporated position). The voice-
frequency signals pass through the order wire
circuit and are applied to the hybrid coil. The
signals pass through the hybrid coil to the two-
wire telephone equipment connected to the
ORDER WIRE binding posts.

(4) When the SEND OW switch is oper-
ated to the horizontal position, a l-kc test signal
is transmitted from the test oscillator (para 97)
through a portion of the order wire circuit to the
transmitting circuit of the AM-682/TCC-3. The
test signal is amplified and transmitted to dis-
tant stations. The 1-kc test signal is used during
system lineup.

(5) The ORDER WIRE switch controls the
operation of the ringer-oscillator. A brief des-
cription of the ringer-oscillator is given in para-
graph 95.

TM 11-5805-223-14/TO 31W1-2TCC3-1

carrier frequencies by the l-kc test signal are 7
kc in channel 1, 11 kc in channel 2, 15 kc in
channel 3, and 19 kc in channel 4. The test
signals from the channel modems are transmitted
through the same circuits as the traffic signals
from the channel modems.

c. Functioning of 

magnitudes of signals at various points in the
AN/TCC-3. The measuring circuit is arranged
so that the MEASURE will indicate 0
db for all measurements under normal
operating conditions. A rea ther than 0 db
indicates either the need for an adjustment of a
control or the presence of trouble in the circuits
of the AN/TCC-3.

97. Testing Facil i t ies

When the measuring c
test oscillator, the measuring circuit permits the
adjustment of the test oscillator. This a
ment is necessary so that ls of the
proper level will be transmi the AN/
TCC-3.
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98.  Funct ion ing  of  Sys tem Alarm

99. Functioning of Power Supply

Section II. CARRIER CIRCUITS

1 0 0 .  G e n e r a l
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101. Four Channel Carrier  Transmitt ing
P a t h s

103 .  Transmi t t ing  Pa th  o f  Channe l  2
Modem, Block Diagram Analysis of
F u n c t i o n i n g

102 .  Transmi t t ing  Pa th  o f  the  TA-219 /U

Figure 34. Transmitting path, channel 2 modem, block diagram.
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104. Transmitt ing Path of Channel 2
Modem, Detailed Analysis of

Functioning

105. Voice-Frequency-Equipment Connecting
Circuit, Detailed Analysis
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switch S202 (SEND-MEAS in the normal posi-
tion). Terminals 3 and 4 of hybrid coil T201 are
connected through the contacts of the SEND-
MEAS switch to the receiving circuit (pars 169).

When 2W-4W switch S203 is in the 2W posi-

I
tion, the connection from the 4W-R binding
posts, E203 and E204, to the contacts of the

 2W-4W switch are opened. When switch S202
is in the 2W position, signals to and from two-

 wire voice frequency equipment pass through
hybrid coil T201. The hybrid coil prevents the
application of the output of the demodulator
amplifier of the receiving circuit of channel 2
modem (para 153 and 159) to the input of the
transmitting circuit of the channel modem.

106. Transmitting Circuit of Channel 2

b. Opetration for Connection to Four-Wire
Voice-Frequency Equipment. When 2W-4W
switch S203 is in the 4W position, the 2W 4W-T
binding posts, E201 and E202, are connected
through the contacts of the 2W-4W and SEND-
MEAS switches respectively (SEND-MEAS
switch in normal position) to the transmitting
circuit (fig. 35). The 2W-4W switch also con-
nects the 4W-R binding posts, E203 and E204,
to the receiving circuit of the channel when the

TM 11-5805-223-14/TO 31W1-2TCC3-1

SEND-MEAS switch is in the normal position.
With 2W-4W switch S203 in the 4W position,
hybrid coil T201 is disconnected from the rest of
the circuit. When 2W-4W switch S203 is in the
4W position, four-wire voice-frequency facilities
can be used for communication over the channel
2 modem transmitting and receiving paths.

Modem, General

The transmitting circuit of channel 2 modem
consists of the modulator input circuit, the mod-
ulator circuit, and the modulator output circuit.
A detailed analysis of these circuits is given in
paragraphs 107 through 115. This analysis is
given with the aid of the schematic diagram of
channel 2 modem, figure 147.

107. Modulator Input Circuit, Detailed
Analysis

a. The modulator input circuit consists of an
attenuating pad,, a high-pass filter and a low-
pass filter. Voice-frequency signals from the
voice-frequency-equipment connecting circuit are

Figure 35. Voice-frequency-equipment connecting circuit, simplified schematic diagram
showing switches arranged for two-wire connections.
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109. Channel Modem Modulator Circuit ,
Genera l

passed through the contacts of SEND-MEAS
switch S202, with this switch in the normal posi-
tion, through an attenuating pad composed of
resistors R206 through R209, to transformer
T202.

NOTE
The SEND-MEAS S202 switch (fig.
147) is a three-position switch. The
switch is represented in the normal
position.

b. Transformer T202 and capacitors C205 and
C206 form a high-pass filter for the suppression
of low-frequency inputs, such as noise from
switchhook operations, telegraph thump, and
20-cycle ringing. The signals then pass to low-
pass filter, FL201 (para 108), which suppresses
extraneous high-frequency inputs, such as car-
rier and side-band signals emitted from carrier
systems of a previous link in multi-link connec-
tions. Filter FL201 also presents to the modulator
the desired impedances to side-band frequencies.
The filtered signals are coupled to the modulator
circuit through transformer T204.

108. Low-Pass Filter FL201, Description and
Functioning

A schematic representation of the arrangement
of elements in low-pass filter FL201 of channel
2 modem appears in figure 30. This filter is of
the T-pad configuration and consists of a capaci-
tor connected between two symmetrical parallel-
LC branches. The filter rejects all frequencies
above 4,000 cps (approximately). Filters FL101,
FL301 and FL401 in channel 1, 3, and 4 modems,
perform the same functions as filter FL201.

A simplified schematic diagram of the modulator
circuit is shown in figure 37. The modulator

circuit consists of varistor CR201, transformers
T204 and T203 and resistors R210 through R213
(see note below). It is of the conventional double
balanced structure. Voice-frequency signals
from low-pass filter FL201 are coupled to the
modulator circuit through transformer T204
The carrier frequency is applied at the midpoin
of windings of transformers T203, and T204
(terminals 2 and 3 of transformer T203 and
terminals 2 and 3 of transformer T204). The
carrier is modulated by the voice frequency
signals, introduced at terminals 6 and 5 of trans.
former T204, producing an upper and lower
side-band output, which is coupled through trans-
former T203 to the modulator output circuit
where the upper side-band output is rejected. A
detailed circuit analysis of the modulator is
given in paragraphs 110 and 111.

NOTE

Varistor symbols in the complete and
simplified schematic diagrams in this
manual are arranged so that the arrow
points in the direction opposite to elec-
tron flow.

110. CHANNEL MODEM Modulator Circuit
With No Modulating Signals

For purposes of explanation, in a through c be
low, no voice-frequency modulating signals are
induced in winding 1-2-3-4 of transformer T204
and the 12-kc carrier is applied to the modulator
circuit.

a. Positive Half-Cycles of 12-KC Carrier.

(1) It is assumed that the positive half-
cycles of the 12-kc carrier make terminals 2 and
3 of transformer T204 positive and terminals 3
and 3 of transformer T203 negative (fig. 38)
For this polarity of the carrier, the characteristic
of the varistor is such that the resistance of the
two branches of varistor CR201 between ter
minals 1 and 2 and terminals 4 and 5 is very low
The low resistance may be considered equivalen
to a short circuit. Conversely, for this polarity
of the 12-kc carrier, the resistance of the branche
of varistor CR201 between terminals 2 and 3
and terminals 5 and 6 is very high. This resist
ance may be considered equivalent to an Open
circuit.

(29 The voltage produced during the posi
tive half-cycle of the 12-kc carrier causes electron
flow through winding 3-4 of transformer T203
terminals 2 and 1 of varistor CR201, resisto

Figure 36. Filter FL201, simplified schematic
representations
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Figure 37. Modulator, simplified schematic diagram.

of transformer T204.
place through winding

terminals 5 and 4 of
213, and winding 1-2

sformer T204. The current that flows in
T203 is equal to the

g 2-1 of transformer
two currents flow in
e developed in wind-

2-1 of the transformer is 180° out of phase
the voltage developed in winding 3-4 of the
former. Since the currents are of equal mag-
e in each transformer half, the voltages de-

veloped cancel out. Consequently, no voltage is
induced in winding 5-6 of transformer T203.
Similarly, no voltage is induced in winding 5-6
of transformer T204.

b. Negative Half-Cycles of 12-KC Carrier.
(1) It is assumed that the negative half-

cycles of the 12-kc carrier make terminals 2 and
3 of transformer T204 negative and terminals
2 and 3 of transformer T203 positive (fig. 39).
For this polarity of the carrier, the resistance of
the two branches of varistor CR201 between
terminals 2 and 3 and terminals 5 and 6 is very
low and may be considered a short-circuit. Con-

Figure 38. Equivalent circuit of modulator, positive half-cycle or carrier.
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111. CHANNEL MODEM Modulator Circuit
With Modulating Signals Present,
Detailed Analysis

Figure 40. Wave shapes of modulation process

Figure 39. Equivalent circuit of modulator, negative half-cycle of carrier.
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b. As may be seen from the equivalent circuit
shown in figure 38 (para 110a), during the first
positive half-cycle of the 12-kc carrier the posi-
tive modulating voltage appearing at terminal 4
of transformers T203 and terminal 4 of T204,
and terminals 1-2 of varistor CR201 are nega-
tive and positive, respectively. Similarly, the
negative modulating voltage appearing at ter-
minal 1 of transformer T204 is applied through
resistor R213 and terminals 4-5 of varistor CR-
201 to terminal 1 of transformer T203. Similarly,
the negative transformer T203 increases from
zero sinusoidally until the start of the first nega-
tive half cycle of the carrier voltage.

c. At the start of the negative half-cycle of the
carrier, the equivalent circuit for the modulator
changes almost instantaneously from the equi-
valent circuit shown in figure 38 to that shown in
figure 39 (para 110b). This change reverses the
instantaneous modulating voltage applied to wind-
ing 1-4 of transformer T203. As may be seen
from figure 39, the positive voltage appearing at
terminal 4 of transformer T204 is now applied
through istor R211 and branch 6 5 of varistor
CR201         inal 1 of transformer T203. The
negative voltage at terminal 1 of transformer
T204 is now applied through resistor R212 and
branch 3-2 of varistor CR201 to terminal 4 of
transformer T203. The voltage applied to trans-
former T203 increases sinusoidally in the nega-
tive direction. When the second positive half-
cycle of carrier voltage begins, the voltage ap-
plied to transformer T203 is again reversed.

d. From the discussion in a through c above,
it may be seen that the action of varistor CR201
can be compared to that of a switch which
reversed the polarity of the modulating voltage
applied to terminals 1 and 4 of transformer T203
at the beginning of each half-cycle of the car-
rier. If the analysis given in a through c above
is carried out for all the cycles of the carrier
that occur during one full cycle of the modulating
voltage, it can be shown that the wave shape of
the resulting voltage developed in primary wind-
ing 1-4 of transformer T203 is as shown in
figure 40. It can be demonstrated mathematically
that this wave shape contains upper side-band
signals (carrier frequency plus voice frequency)
and lower side-band signals (carrier frequency
minus voice frequency). It can be further demon-
strated that both the carrier frequency and the
voice frequency are not contained in the modul-
ator output.

TM 11-5805-223-14/TO 31W1-2TCC3-1

112. Modulator Circuit, Stability
Characteristics

Resistors R210 through R213 in the arms of the
varistor bridge CR201 assure nearly uniform
performance of the modulator circuit in spite of
variations in the characteristics of copper oxide
of varistor CR201, as compared to other modul-
ator circuits. This applies particularly to balanc-
ing out of the carrier so that it does not appear
as carrier leak in the modulator output from
transformer T203. The modulator also performs
amplitude-limiting of the modulated output in
transformer T203. This limiting function is con-
trolled primarily by the value of the carrier volt-
age supplied to it. The level of the carrier volt-
age is controlled by a carrier temperature com-
pensating pad. This pad reduces variations in the
level of the carrier over the wide ambient temper-
ature range to which the AN/TCC-3 can be
subjected (para 115).

113. Modulator Output Circuit, Detailed
Analysis

The modulator output circuit in channel modem
consists of a resistor and thermistor pad and a
bandpass filter (fig. 147). The side-band signals
from the modulator circuit are fed through the
resistor and thermistor pad, which consists of
resistors R214, R215, R216, R242, R243, R244,
and R245 and thermistors RT203 and RT204
to bandpass filter FL202. The pad compensates
for variations in transmission loss in the modul-
ator due to temperature changes. In addition,
the pad provides the modulator with a resistive
termination for all significant output frequencies.
The attenuation of the pad is adjustable by
strapping resistors R216 and R243. This strap-
ping is performed in the factory and at higher
maintenance categories. The output of the ad-
justable pad is applied to transmitting filter
FL202 (para 114)) which passes the lower side-
band frequencies and suppresses all others. Some
discrimination is also provided in this filter to
the carrier frequency (12 kc), thereby adding
to the suppression obtained by the balance of
the modulator. Proper operation of filter FL202
depends upon the shunting effects of the similar
filters of the three other channels. The output
of filter FL202 combines with the outputs of
filters FL102 FL304, and FL402 in the mod-
ems for channels 1, 3 and 4 respectively of the
TA-219/U (para 116). The combining circuit
appears in figure 145.
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114. Bandpass Filter FL202, Description
and Functioning

A schematic representation of filter FL202 of
channel 2 modem is shown in figure 41. The filter
consists of LCR elements connected to form a
circuit with very sharp frequency selectivity.
Filter FL202 selects signals with a frequency
spectrum between 8,500 and 11,700 cps. Filters
FL102, FL302, and FL402 of channel 1, 3 and 4
modems respectively are identical in circuit con-
figuration with filter FL202. The values of the
circuit elements of filters FL102, FL302, and
FL402 differ from those of filter FL202. Filters
FL102, FL302, and FL402 select signals within
frequency spectrums between (4,500 to 7,700 cps),
(12,500 and 15,100 cps), and (16,500 and 19,700
cps), respectively.

115. Carrier Temperature Compensating
Pad of Channel 2 Modem

The 12-kc carrier for the channel 2 modem is
supplied through terminals 0 and 3 of plug P201
(figs. 145 and 147). The carrier is fed to the
demodulator and modulator circuits of the chan-
nel 2 modem through a resistor and thermistor
pad comprised of resistors R226 and R229 and
thermistors RT201 and RT202. This pad com-
pensates for resistance changes of varistors CR-
201 and CR202 due to variations of temperature.
Increases of temperature will decrease the re-
sistance of the varistors and produce a decrease
of carrier voltage across the branches of the
varistors. This is not desirable, because the pro-
per limiting action of the modulator (para 112)
depends upon the carrier voltage across the varis-
tor branches remaining fairly constant. However,
the resistance of thermistors RT201 and RT202

also decreases with increases in temperature.
This allows more carrier current to flow to varis-
tor CR201 in the modulator. The increased cur-
rent flowing to the modulator increases the volt-
age drop in the branches of varistor CR201 and
tends to maintain the voltage across the varistor
constant. The temperature compensation of the
carrier is less important for the operation of the
demodulator circuit than for the operation of the
modulator circuit since the demodulator does
not perform a limiting function (para 156).

116. Output Combining Circuit

The outputs of the band-pass filters in the trans-
mitting circuit of each of the channels is applied
to terminals 16 and 19 of plugs P101, P201, P301,
and P401 (figs. 146 through 149). Jacks J1,
52, 53, and 54, which mate with these plugs,
are connected in parallel. This applies the output
of the four transmitting paths in the TA-219/U
to terminals A and K of jack 55 (fig. 145). Jack
55 mates with plug P898 in the AM-682/TCC-3
(fig. 150).

117. Differences Between Channel Modems
o f  t h e  T A - 2 1 9 / U

The circuits of the channel modems are very
similar; only the values of some of the circuit
elements differ. However, the functioning of all
the channel modems is identical. Channel 2
modem and channel 3 modem are electrically
identical except for the carrier frequencies used
and the characteristics of the band filters Channel
1 modem and channel 4 modem differ from each
other and also differ from channel 2 modem and
channel 3 modem. The differences existing be-
tween the circuits of channel 1 and 4 modems

9 0
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modems. Band-pass filter FL402 in the trans-
mitting circuit (para 114) and band-pass filter
FL403 in the receiving circuit (para 155) have
approximately 1 db more loss in the passed band
than the corresponding Alters in the other chan-
nels. The greater loss produced by filter FL402
is compensated for by the reduction of the loss in
the associated adjustable pad of the modulator
output circuit (para 113). Consequently the val-
ues of the resistors in the adjustable pad are
different from those in the corresponding ad-
justable pads of the other channel modems. The
greater loss produced by filter FL403 is com-
pensated for by the adjustment of the gain con-
trol pad (para 157).

120. Transmitt ing Circuit  of  AM-682/TCC-3,
Block Diagram Analysis

a. Block Diagram.

(1) The transmittting circuit of the A
682/TCC-3 is shown in block diagram form in
figure 42.

(2) The transmitting circuit consists of
CHANNELS-SPECIAL SERVICE switch S801,
the attenuating network, the transmitting am-
plifier, the cable matching network, and protec-
tors.

and channel 2 and 3 modems are discussed in
paragraphs 118 and 119, respectively.

118. Channel 1 Modem

As may be seen by comparing figures 147 and
148 with figure 146, the channel 1 modem differs
slightly in the values of some of the circuit ele-
ments in the channel 2 and 3 modems. Band-
pass filter FL102 in the transmitting circuit
(para 113) and band-pass filter FL103 in the
receiving circuit (para 152) are designed to
operate in a 1,275-ohm impedance circuit at their
terminals 3 and 4 in place of a 600-ohm imped-
ance circuit used for the remaining channels. The
associated temperature compensating pads in
both the transmitting and receiving direction
(para 113 and 153, respectively) are designed
for 1,275-ohm impedances and the number of
thermistors is doubled (RT103 through RT110).
The associated modulator output impedance and
demodulator input impedance are also altered
by the turns ratio of transformers T103 and
T106.

119. Channel 4 Modem

As may be seen by comparing figures 147 and 148
with figure 149, the channel 4 modem differs slight-
ly in circuit components from the channel 2 and 3

Figure 42. Amplilfer-power supply transmitting circuit, block diagram.
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(3) An analysis of the transmitting cir-
cuit of the AM-682/TCC-3 based on the block
diagram is given in b and c below.

b. CHANNELS-SPECIAL SERVICE Switch.
The CHANNELS-SPECIAL SERVICE switch
S801 is also part of the receiving circuit of the
AM-682/TCC-3 (para 130b). When the switch is
in the CHANNELS position, the lower side-band
signals from the four channel modems of the
TA-219/U are applied to the transmitting cir-
cuit of the AM-682/TCC-3. When the switch is
operated to the SPECIAL SERVICE position,
the transmitting circuit of the AM-682/TCC-3 is
disconnected from the TA-219/U and is con-
nected to the special service transmitting circuit
(para 163). In the SPECIAL SERVICE position
of the switch, the receiving circuit of the AM-
682/TCC3 (para 130) is disconnected from the
TA-219/U and is connected to the receiving path
of the special service circuit (para 163).

c. Transmitting Circuit.

(1) The attenuating network of the trans-
mitting circuit receives three different inputs.
One input to the attenuating network consists of
either the lower sideband signals from the TA-
219/U, or the signals from the special service
equipment (para 163)) as determined by the
position of the CHANNELS-SPECIAL SERV-
ICE switch (b above). The 4-kc system alarm
pilot from the carrier supply (pars 167b) and
the output of the order wire circuit (para 201a
(2) ) are also applied to the attenuating circuit.
The output of the attenuating network is applied
to the transmitting amplifier.

(2) The transmitting amplifier amplifies
the signals received from the attenuating net-
work, One of the outputs from the amplifier is
passed through the cable matching network and
is transmitted over the transmission medium to
the distant stations. A second output from the
amplifier is applied to the measuring circuit
(para 206).

121. Transmitt ing Circuit  of  AM-682/
TCC-3, Detailed Analysis

ed analysis of the

122. Attenuating Network

a, Attenuation for Inputs From TA-219/U
and Special Service Circuits.

(1) Lower sideband signals from the TA-
219/U are fed from terminals A and K of jack
J5 (fig. 145) to plug P898 (fig. 150). When
CHANNELS-SPECIAL SERVICE switch S801
is in the CHANNELS position, the signals from
the TA-219/U which appear at terminals A and
K of plug P898 pass through the contacts of the
switch and are applied to an attenuating net-
work consisting of resistors R811, R812, and
R813. The output of this attenuating network is
fed past the bridging networks (R816, R818,
R817, R814, R815) to the transmitting ampli-
fier.

(2) When the CHANNELS-SPECIAL
SERVICE switch is in SPECIAL SERVICE
position, the connection of the AM-682/TCC-3
to TA-219/U through Jack J5 and plug P898
is opened. The signals from the equipment con-
nected to the SPECIAL SERVICE TR binding
posts (E801 and E802) of the special service
circuit are then applied through the closed con-
tacts of the switch to the attenuating network
(para 163 and fig. 150). The signals from the
special service equipment pass through the attenu-
ating network and are applied to the transmitting
amplifier.

b. Attenuation for Other Inputs. The 4-kc sys-
tem alarm pilot signal from the carrier supply is
applied to the attenuating network between stand-
off E816 and ground. The input from the order
wire circuit is applied between the network
at stand-off E814 and ground (para 201a). The
connections of inputs at these different points
produce a different attenuation for each of the
two input signals (a above). Note that attenua-
tion for signals from either the TA-219/U or the
transmitting path of the special service circuit
(para 163) differs from the attenuation for the
4-kc signal and the order-wire signal.

123. Transmitting Amplifier

The transmitting amplifier consists of tubes V51
and V52 and the associated circuit components in
a two&age, Wide-band amplifier. The amplifier
gain can be changed from a normal 45 db to 55
db. A detailed analysis of the transmitter ampli-
fier is given in paragraphs 124 through 127. A
simplified schematic diagram of the transmitting
amplifier is shown in figure 43.

9 2
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Figure 43. Transmitting amplifier, simplified schematic diagram.

124. First Amplifier Stage

a. The input signals from the attenuating net-
work are stepped up by transformer T51 (fig.
43) and applied to the control grid of tube V51
through parasitic-suppressor resistor R52. As
shown in figure 43, windings 1-2 and 3-4 of
transformer T51 are connected in parallel. (The
strap which places these windings in parallel is
located in J801, fig. 150.) Windings 1-2 and
3-4 present an input impedance of 600 ohms to
match the output impedance of the modulator
band-pass filters (FL102, FL202, FL302, and
FL402) of the TA-219/U. The input signal is
developed across resistor R51, and is applied to
the grid (pin 1) of tube V51 through parasitic-
suppressor resistor R52. The amplified signals

 from tube V51 are developed across a plate load
network consisting of resistors R57 and R58 and
inductor L51. Inductor L51 provides a peaked
gain centered in the 300-cps to 20-kc band.

125. Second Amplifier  Stage

b. Register R57 is used with capacitor C52
to form a low-frequency compensating network.
The plate and screen voltages for tube V51 are
supplied from the power supply through termi-
nal 12 of plug PSI (fig. 150) and through drop-
&g resistor R56. Capacitor C56 is the plate by-

pass capacitor. The screen-grid voltage is tapped
off at E54 (fig. 152) and is appl through
dropping resistor R60. Capacitor 4 is the
screen-grid by-pass capacitor. The cathode-bias
circuit of tube V51 consists of resistors R53 and
R72, and bypass capacitors C53, C62, C63, and
C64. Resistor R72 lowers the Q of the resonant
circuit that is formed by the capacitors in the
cathode of tube V51 and the inductance of the
leads. The low Q prevents high-frequency oscil-
lations. The lead from the cathode of tube V51
to terminal 11 of plug P51 (fig. 152) is used for
test purposes. The 6.3 volts ac for the tube heat-
ers is supplied at terminals 6 and 9 of plug
P51.

tor R62 returns

3-4 of transformer T
former T52 couples a
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nals from the plate of tube V52 to the main
transmission path through terminals 5 and 8
of plug P51, which, in turn, is connected to the
cable matching network of the transmitting cir-
cuit (para 128a).

b. The high-frequency gain of tube V52 is lim-
ited by resistor R65 in series with capacitor
C61. This limiting action occurs because the im-
pedance of capacitor C61 is lower to high fre-
quencies than to low frequencies. The lower im-
pedance to high frequencies permits increased
current flow through R65 and C61 to ground,
causing less current to flow in transformer T52.
Reducing the high frequency current in trans-
former T52 reduces the high-frequency voltage
produced in the transformer

c. The plate voltage is supplied to the plate of
tube V52 through R61 and winding 3-4 of trans-
former T52. Resistors R61 and R71 are drop-
ping resistors for the plate and screen-grid volt-
ages respectively of tube V52. Capacitor C58 is
a plate bypass capacitor and capacitor C60 is a
screen-grid bypass capacitor. Resistor R64 and
capacitor C59 comprise the cathode-bias circuit
of tube V52. The lead from the cathode (pin 2) of
tube V52 to terminal 2 of plug P51 is used for
test purposes (not shown in figure 43, see figure
152). Resistor R67 and capacitor C65 form part
of th impedance matching network connected at
terminals 5 and 8 of plug P51 (para 128).

126. Negative Feedback Network

a. Part of the signal developed in winding
T-l of transformer T52 appears across resistor
R66 in parallel with the series-parallel network
consisting of resistors R54, R55, and R59, and
capacitors C51 and C55. When AMP OUT
switch S51 is in the 0 DB position, the voltage
developed across series-connected resistor R54,
capacitor C51, and resistor R55 provides a nega-
tive feed-back signal that is applied to the con-
trol grid of tube V51. Capacitor C55 shunts re-
sistor R59 of the divider network in parallel
with R66. Capacitor C55 provides a safeguard
against singing at high frequencies by providing
increased negative feedback at these frequencies.
Capacitor C51 serves to reduce the amplifier gain
at low frequencies to compensate for the loss
versus frequency characteristics of the spiral-

leads connecting from the trans-
r to terminals 15 and 17 of plug

nnected at jack J801.
entical interchangeable

b. When AMP OUT switch S51 is in the
DB position, resistor R55 is shorted to ground,
thereby decreasing the feedback signal by IO
db. This, in turn, increases the amplifier gain
by 10 db. The 10-db gain change is relative to
the gain existing when AMP OUT switch S51
is in the 0 DB position. The amplifier provides a
45-db gain when the AMP OUT switch is in the
0 DB position. The negative feedback in the am-
plifier circuit, in addition to providing a conven-
ient means of changing the gain of the ampli-
fier, also reduces distortion of the amplifier out-
put.

127. Output to Measuring Circuit

a. With AMP OUT switch S51 in the 0 DB
position, winding 1-2 of transformer T53 is
bridged across terminals 1 and 2 of transformer
T52 through resistors R68 and R70. Paralleled
windings 3-4 and 5-6 of transformer T53 couple
a portion of the amplifier output to the measur-
ing circuit of the AM-682/TCC-3 (para 212e).

b. With AMP OUT switch S51 in the 10 DB
position, winding 1-2 of transformer T53
bridged across teminals T and 1 of transforn
T52 through resistors R68 and R69. The amp
fier output is increased 10 DB in this case; ho
ever, the output to the measuring circuit is ke
the same as when the AMP OUT switch is
the 0 DB position due to the reconnection
transformer T52 and use of resistors R68 a
R69.

128. Cable Matching Network and Protectors

a. The cable matching network (fig. 150) cc
sists of resistors R761 and R762, capacitor C7
inductor L761, and transformer T761. This n
work which is connected to terminals 5 and 8
plug P51 through jack J801 and terminal boa
TB801 provides the proper impedance requir
to match the spiral-four cable to the amplifie
The output of the cable matching network is f
to spiral-four cable connector J701.

b. Protectors E763 and E764 protect the AN
TCC-3 from damage caused by high voltag
(exceeding 500 volts peak) due to lightnir
power lines, or other sources. The protectors al
prevent injury to personnel by the high voltag
These voltages are shorted to ground by the pr
tectors.

129. Four Channel Carrier Receiving Path

The four channel carrier receiving path consi
of the receiving circuit in the AM-682/TCC
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path in the TA-219/U. A gen-
eral description of the functioning of these cir-
cuits is given in paragraph 92c. A detailed analy-
sis of the receiving circuit in the AM-682/TCC-3
is given in paragraphs 130 through 148. A de-
tailed analysis of the receiving path in the TA-
219/U is given in paragraphs 149 through 160.

130. Receiving Circuit of the AM-682/
TCC-3, Block Diagram Analysis

a. Block Diagram.
(1) The receiving circuit of the AM-682/

TCC-3 is shown in block diagram form in figure

receiving circuit consists of the
e coupling network, the equalizers,

the receiving amplifier, the attenuator pad, and
CHANNELS-SPECIAL SERVICE switch S801.

(3) An analysis of the receiving circuit of
the AM-682/TCC-3 based OR the block daigram
is given in b and c below.

131.  Receiving Circuit  in the AM-682-
TCC-3, Detailed Analysis

b. Receiving Circuit. Lower side-band signals
received from the distant AN/TCC-3 are fed
through the cable coupling network to the equal-

izer circuit. In this circuit, the signals are equal-
ized and applied to the receiving amplifier. The
amplifier outputs is connected to an attenuator
pad and to the system alarm circuit (para 277a).
A second output of the amplifier is supplied to
the measuring circuit, the order wire circuit, and
the ringer-oscillator.

c. CHANNELS-SPECIAL SERVICE Switch.
The CHANNELS-SPECIAL SERVICE switch,
which is also part of the transmitting circuit of
the AM-682/TCC-3 (para 120b), can be oper-
ated so that the output of the attenuator pad is
fed either to the TA-219/U or to the SPECIAL
SERVICE REC binding posts.

The detailed analysis of the various parts of the
receiving circuit of the AM-682/TCC-3 is given
in paragraphs 130 through 148. This analysis
is given with the aid of the connection diagram
of the AM-682/TCC-3 (figs. 150 and 151) and
the schematic diagram of the transmitting and
receiving amplifier ( fig. 152).

Figure 44. Amplifier-power supply receiving circuit, block diagram.
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132. Protectors and Coupling Network

The incoming signals pass through spiral-four
cable jack J701 (figs 150 and 151) and the
coupling network composed of transformer
T821 and capacitors C821 and C822 to the equal-
izer circuit. Protectors E737 and E738 serve to
short to ground high voltages (exceeding 500
volts peak) due to lightning or other causes.

133. General  Functioning of Equalizers

The output of the coupling network is applied to
the equalizers. A general discussion of the func-
tioning of equalizers EQ821 and EQ822 and their
associated potentiometers and resistors (figs.
150 and 151) is given in a through d below.

a. The elements of the equalizers form three
networks, which are called the flat equalizer, the
slope equalizer, and the bulge equalizer. The at-
tenuation of each of these three equalizers is
variable. The sum of the adjustable attenuation
of the equalizers and the fixed attenuation of the
transmission medium represents the total atten-
uation to which signals are subjected between
the transmitting side of one AN/TCC-3 (or in-
tervening repeater or radio link) and the re-
ceiving amplifier of another AN/TCC-3 (or in-
tervening repeater or radio link). The equalizer

134.  Flat-Bulge Equalizer  EQ821 and
Associated FLAT-1KC and BULGE-
11KC CONTROLS

circuit is adjusted so that, for a particular‘
of the transmission medium, the total attenua-
tion will be equal to 45 db and will remain ap-
proximately constant for all frequencies trans-
mitted by the distant AN/TCC-3. The total at-
tenuation of 45 db between the transmitting side
of the distant AN/TCC-3 and the input side of the
receiving amplifier obtained by the system line-
up is necessary in order to obtain the proper
transmission level at the input side of the receiv-
ing amplifier. In addition, this constant attenua-
tor of 45 db for all frequencies transmitted by
the AN/TCC-3 prevents distortion that would
result from unequal attenuation of the frequency
components of the received signals. The gain of
the receiving amplifier is 55 db. This gain com-
pensates for the total attenuation of 45 db to
which the transmitted signals are subjected be-
tween the output of the distant AN/TCC-3 and
the input of the receiving amplifier of the local
AN/TCC-3. A net gain of 10 db results at the
output side of the receiving amplifier in the lo-
cal AN/TCC-3. The circuits of the local AM-
682/TCC-3, through which the output of the re-
ceiving amplifier passes, produces an additional
attenuation of 10 db. Thus, the transmission
level at the output side of the distant AN/TCC-3

and the output side of the local AM-682/TCC-3
is maintained at 0 db.

‘b. A detailed analysis of the functioning of the
equalizers in the system line-up will be made for
the case in which a spiral four cable, 25 miles in
length, is used, and the operating temperature is
50° F. This analysis is given in paragraphs 140
through 146. The analysis is made using the
graphs of attenuation versus frequency for the
spiral-four cable (para 30), the’ flat equalizer
(para 137), slope equalizer (para 138) and bulge
equalizer (para 139).

c. In addition to permitting adjustment of
broadband attenuation as part of the system
lineup, the equalizer provides means for compen-
sation of changes in attenuation of the spiral-
four cable that are produced by temperature
variations. Compensation is produced by occa-
sional manual readjustments of the equalizer. A
detailed analysis of the equalizer circuit in per-
forming this function is given in paragraph 146.

A schematic representation of equalizer EQ82l
is shown in figure 45. Equalizer EQ821 contains

of the flat equalizer and the bulge equal-
-1.50 and 151). These equalizers are net-

works that have variable attenuation-versus-
frequency characteristics. The attenuation char-
acteristics of the networks are varied by adjust-
ing BULGE-11KC potentiometer R821 and

Figure 45. Fat-Bulge equalizer, simplified schematic
diagram
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FLAT-1KC potentiometer R822 (fig. 150). Typi-
cal curves of attenuation versus frequency for
the flat equalizer and the Bulge equalizer, at vari-
ous settings of their controls, are shown in fig-
ures 48 and 50.

135. Slope/EquaIizer EQ822 and SLOPE-
19KC control

A schematic representation of slope equalizer
EQ822 is shown in figure 46. This equalizer has a
variable attenuation-versus-frequency character-
istic. The attenuation characteristic is varied by
adjusting SLOPE-19KC potentiometer R823
(fig. 150). Typical curves of attenuation versus
frequency for the slope equalizer at various set-
tings of the corisponding equalizer control are
shown in figure 50. All equalizers are contained
in sealed cans. Therefore, no maintenance can
be performed on the equalizers and no parts of
the equalizers can be replaced. If an equalizer is
defective, it must be replaced.

136. Characteristics of Spiral-Four Cable

Figure 47 shows theoretical curves of attenua-
tion versus frequency for a spiral-four cable, 25
miles in length, at five values of temperature be-
tween -67°F. and +167°F. As may be seen from
this figure, the shapes of all five curves are very

Figure 46. Slope equalizer, simplified schematic diagram.

similar. These curves show that the attenuation
is greater at higher temperatures than at lower
temperatures. In addition, it may be seen that,
for any temperature, the attenuation of the

Figure 47. Graph of attenuation versus frequency of spiral-four cable
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-four cable increases abruptly for frequen-
pproximately between 300 and 1,200 cps.

For values of frequency greater than approxi-
mately 1,200 cps, the attenuation increases grad-
ually with rise in frequency to the maximum
attenuation at 20,000 cps.

137. Characteristics of Flat Equalizer

Figure 48 shows typical curves of attenuation
versus frequency for the flat equalizer at various

settings of the FLAT-1KC equalizer control. As
may be seen from this figure, the attenuation of
the flat equalizer, for all settings of the FLAT-
1KC equalizer control, is approximately con-
stant for frequencies between 1,500 and 20,000
cps. For control settings of 0 to 6, the attenua-
tion is very nearly constant between frequencies
of 300 to 20,000 cps. For each control setting be-
tween approximately 8 and 20, the attenuation
increases abruptly between approximately 1,500
cps and 300 cps.

Figure 48. Graph of attenuati versus frequency of flat equalizer.
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138. Characteristics of Slope Equalizer
Figure 49 shows typical curves of attenuation
versus frequency for the slope equalizer at vari-
ous settings of the SLOPE-19KC equalizer con-
trol. As may be seen from this figure, the atten-
uation of the slope equalizer is nearly constant

 for all frequencies between 0 cps and 20,000 cps
when the corresponding equalizer control is set
at 6. At settings between 6 and 20 of the equal-
izer control, the attenuation of the equalizer de-
creases with increasing values of frequency.

139. Characteristics of Bulge Equalizer
Figure 50 shows typical curves of attenuation
versus frequency for the bulge equalizer at vari-
ous settings of the BULGE-11KC equalizer con-
trol. As may be seen from figure 50, the attenua-
tion of the bulge equalizer is nearly constant at
all frequencies between 0 cps and 20,000 cps
when the corresponding equalizer control is set
at 9. At settings of the equalizer control lower

TM 11-5805-223-14/T0 31W1-2TCC3-1

than 9, the graphs of attenuation versus fre-
quency for the bulge equalizer bulge upwards.
Specifically, the attenuation of the equalizer in-
creases for frequencies between approximately
2,500 cps and 13,500 cps. At frequencies greater
than 13,500 cps, the attenuation decreases grad-
ually and then fairly abruptly. At 20,000 cps, the
attenuation is slightly smaller than at 0 cps. For
settings of the equalizer control larger than 9,
the curves of attenuation versus frequency for
the bulge equalizer bulge downward. Specifi-
cally, the attenuation decreases with frequencies
between approximately 2,500 cps and 13,500 cps
and increases with frequencies above 13,500 cps.
The attenuation of the bulge equalizer is approxi-
mately the same between 0 cps and about 2,500
cps for all the settings of the corresponding
equalizer control. Similarly, the attenuation of
the equalizer at 19,000 cps is approximately the
same for all settings of the corresponding equal-
izer control.

Figure 49. Graph of attenuation versus frequency of slope equalizer.
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Figure 50. Graph of attenuation versus frequency of bulge equalizer.

140. Functioning of Equalizers to Perform
System Line-Up

141. Adjusting Attenuation of Flat  Equalizer

1 0 0



attenuation of the bulge equalizer is approximate-
ly 5.3 db for all settings of the corresponding
equalizer control. Thus, at 1 kc, the sum of the
attenuations of the spiral-four cable of the slope
equalizer, and of the bulge equalizer is approxi-
mately 38.2 db. Since it is desired to obtain a total
attenuation of 45 db, the flat equalizer must intro-
duce an additional attenuation of 6.8 at 1 kc. The
attenuation of the flat equalizer at 1 kc is 6.8 db
when the corresponding equalizer control is set
at 11.5 (fig. 48). Thus, the attenuation of the
flat equalizer is adjusted correctly when the cor-
responding equalizer control is set at 11.5. This
is shown when the indication of MEASURE
meter M771 is 0 db (para 219).

TM 11-5805-223-14/TO 31W1-2TCC3-1

143 .  Adjus t ing  At tenua t ion  of  Bulge
E q u a l i z e r

142. Adjusting Attenuation of Slope
Equa l i ze r

The second step of the system line-up procedure,
the adjustment of the attenuation of the slope
equalizer, is performed after the attenuation of
the flat equalizer has been adjusted. The attenua-
tion of the slope equalizer is adjusted when 19-
kc test signals are received by the local AN/
TCC-3 (para 212d). It may be seen from figure
47 that, at 19 kc and a temperature of approxi-
mately 50°F., the attenuation of the spiral-four
cable is approximately 19.8 db. Since the control
of the flat equalizer was set at 11.5, it may be
seen from figure 48 that the attenuation of the
flat equalizer is 6.3 db at 19 kc. It may be seen
from figure 50 that the attenuation of the bulge

144. Effect of System Line-Up

equalizer control.

of the system line-up (para

of the flat equalizer, and of the bulge

in a total attenuation of 45 db,

The third and last step of the system line-up
procedure, the adjustment of the attenuation of
the bulge equalizer, is performed when an 11-kc
test signal is received by the local AN/TCC-3
(para 212d). It may be seen by referring to fig-
ure 47 that, at 11 kc, the attenuation of the
spiral-four cable at 50°F. IS approximately 18.27
db. Since the FLAT-1KC control was set at 11.5,
the attenuation of the flat equalizer is approxi-
mately 6.3 at 11 kc (fig. 48). Similarly, since the
SLOPE-19C control was set at 7.3, the attenua-
tion of the slope equalizer at 11 kc is approxi-
mately 15.1 db (fig. 49). Thus, at 11 kc, the sum
of the attenuations of the spiral-four cable, of
the flat equalizer, and of the slope equalizer is
approximately 39.7 db. Since it is desired to ob-
tain a total attenuation of 45 db, the bulge
equalizer must introduce an additional attenua-
tion of 5.3 db. By referring to figure 50, it may
be seen that the BULGE-11KC equalizer control
produces an attenuation at 11 kc of 5.3 db when
the corresponding equalizer control is set at 9.
Thus, the attenuation of t equalizer has
been adjusted correctly w corresponding
equalizer control is set at 9. This is shown when
the indication on MEASURE meter 771 is 0
db (para 221).

The procedure which is followed in performing
the system line-up or the adjustment of the
equalizer and the theoretical considerations upon
which the system line-up procedure is based
were outlined in paragraphs 132 through 1
The procedure given in these paragraphs
scribes a means of obtaining a total attenuation
of 45 db at frequencies of 1 kc, 11 kc, and 19 kc.
However, it can b shown that, by following the
steps given in paragraphs 132 through 144, the
total of the attenuation of the equalizers and
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Figure 51. Graph of combined atten
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50°F., the spiral-four attenuation is lower than
at 50°F. This is true for all frequencies between
300 and 20,000 cps. The shape of the curves of
attenuation versus frequency does not vary con-
siderably with differences in temperature. It is
assumed for ease of explanation that a system has
been lined up for a cable temperature of 50°F. and
that the temperature of the cable increases to
131°F. It may be seen that the attenuation of the
cable will be increased by approximately 2.8 db
for all frequencies. This increase of 2.8 db in the
attenuation of the spiral-four cable will be added
to the combined attenuation of 45 db of the lined-
up system (para 135a) resulting in a total attenu-
ation of the spiral-four cable will be added to the
combined attenuation of 45 db of the lined-up sys-
tem (para 133a) resulting in a total attenuation
of 47.8 db. It is desired to decrease this combined
attenuation of 47.8 db by 2.8 for all values of
frequencies between 300 cps and 20,000 cps. It
may be seen from the shape of the curves in
figure 48 that, by increasing the setting of the
FLAT-1KC equalizer control, the attenuation of
the flat equalizer can be decreased by approxi-
mately 2.8 db for all values of frequencies be-
tween 300 cps and 20,000 cps. Thus, the com-
bined attenuation of the spiral-four cable and
the equalizer circuit is brought back to 45 db,
and the system is again lined up.

147. Receiving Amplifier
a. General. The internal circuits of the re-

ceiving amplifier are identical with the internal
circuits of the transmitting amplifier. However,
as is shown in figure 150, some of the external
connections to these amplifiers differ. The gen-
eral functioning of the receiving amplifier is de-
scribed in b below. For a detailed analysis of the
receiving amplifier, see the detailed analysis of

c. Differences Between Functioning of a Re-
ceiving Amplifier and Transmitting Amplifier.

(1) The differences which exist between
the functioning of the receiving amplifier and
the transmitting amplifier are discussed with
the aid of the simplified schematic diagram of
the receiving amplifier (fig. 52).

(2) In the receiving amplifier, windings
l-2 and 3-4 of input transformer T51 are con-
nected in series to present an input impedance
of 2,400 ohms as compared with 600 ohms in the
transmitting amplifier (para 118). The 2,400-
ohm input impedance matches the output im-
pedance of the equalizers. The strap between
terminals 15 and 17 of jack J802 (fig. 152)
shorts out capacitor C51 and resistor R55 of the
feedback network. Therefore, capacitor C51 and
resistor R55 of the feedback network. Therefore,
capacitor C51 and resistor R55 are not shown
in figure 52. In the transmitting amplifier, the
600-ohm input impedance matches the output
impedance of the channel modems. Effectively,
only resistors R54, R59, and R66, and capacitor
C55 are left in the feedback network (para 126).
This increases the amplifier gain by 10 db.
Therefore, an amplifier plugged into the receiv-
ing amplifier position is always operated at high
gain ( + 10 db) and the external strap nullifies
the effect of the gain-changing AMP OUT switch,
S51. The strap connected between terminals 0
and 1 of jack J802 (figs. 150 and 151) bridges
winding 1-2 of transformer T53 across winding
T-l of transformer T52 through resistors R68

148. Attenuator Pad
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Figure 52. Receiving amplifier, simplified schematic diagram.

149.  Receiving Path in the TA-219/U,
G e n e r a l

150. Input Distribution Circuit in
T A - 2 1 9 / U
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Figure 53. Receiving path in channel 2 modem, block diagram.

153. Receiving Circuit  of Channel 2 Modem

151. Receiving Path in Channel 2 Modem,
Block Diagram Analysis

a. General. The block diagram of the receiving
path in channel 2 modem is shown in figure 53.
The receiving path consists of the receiving cir-
cuit and the voice-frequency-equipment connect-
ing circuit (which is also part of the trans-
mitting path of channel 2 modem (para 103)).
A block diagram analysis of the receiving circuit
and the voice-frequency-equipment connecting
circuit (as related to the receiving path in chan-
nel 2 modem) is given in b and c below.

b. Receiving Circuit. The receiving circuit con-
sists of the demodulator input circuit, the de
modulator circuit, the demodulator output cir-
cuit, and the demodulator amplifier. As shown in
figures 145 and 150, the output from the AM-
682/TCC-3 is applied through the attenuator pad
in the input distribution circuit of the TA-219/U
(para 150) to the channel modem receiving cir-
cuit. In the input circuit of the channel modem

desired side-band signal is
r signals are rejected. The

amplifier is applied through the SEND-MEAS
switch (in the normal position) to the voice-
frequency-equipment connecting circuit. The
SEND-MEAS switch can also be operated to
remove the output of the receiving circuit from
the voice-frequency-equipment connecting cir-
cuit and apply it to the measuring circuit (para
212e). A detailed analysis of the receiving cir-
cuit is given in paragraphs 153 through 159.

c. Voice-Frequency-Equipment Connecting Cir-
cuit of Channel 2 Modem If four-wire voice-
frequency loop equipment is used, the voice-
frequency signal is applied directly to the voice-
frequency equipment (para 105a). If two-wire
loop equipment is used, the voice-frequency
nals from the demodulator amplifier are applied
through the hybrid coil of the loop-equipment
connecting circuit (para 105a). A detailed analy-
sis of the voice-frequency equipment as related
to the receiving path of channel 2 modem is
given in paragraph 160.

152. Receiving Path in Channel 2 Modem,
D e t a i l e d  A n a l y s i s
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and a demodulator amplifier. A detailed analy-
sis of these circuits is given in paragraphs 154
through 159.

154. Demodulator Input Circuit

The demodulator i
dem consists of a band-pass filter and an attenu-
ator pad. Filter FL203 (para 155) receives the
side-band signals from the pad in the input
distribution circuit in the TA-219/U. The filter
suppresses unwanted frequencies and permits the
desired frequencies to pass. These signals are
fed to a pad composed of resistors R219, R220,
R221, R246, and R247 and thermistors RT205
and RT206. This pad compensates for variations
in transmission loss in the demodulator due to
temperature changes. The output of this pad is
fed to the demodulator circuit.

157. Demodulator Output Circuit

155 .  Band-pass  F i l t e r  FL203

The schematic representation of receiving band
filter FL203 in channel 2 modem is identical
with the schematic representation of band filter
FL202 (fig. 41). Similarly, the schematic re-
presentation of receiving band filters FL103,
FL303, and FL403 in channel 1, 3, and 4 mo-
dems is identical with filter FL102, FL302, and

select the same
the corresponding

114). All filters

demodulator, the amplitude of the
output is not limited as in the modulator (para
112), because the input signals to the demodu-
lator are of low amplitude, with respect to the
carrier amplitude. Therefore, the output is also
of low amplitude and is not limited by the action
of the demodulator circuit.

The demodulator output circuit consists of a low-
pass filter and a variable attenuator. The output
of the demodulator circuit is applied to low-pass
filter FL204 of the demodulator output circuit
(para 158). Filter FL204 passes the voice fre-
quencies and suppresses the higher frequency
components in the demodulator output. Filter
FL204 also provides proper terminating imped-
ances to the demodulator circuit. The voice-
frequency output signals of Filter FL204 are
applied to a variable attenuator that serves as a
channel gain control. The attenuator is composed
of resistors R240 and R241 and variable re-
sistors R238A and R238B. The output of this
attenuator is applied to primary winding 1-3 of
transformer T207. The output of winding 4-6 of
transformer T207 is applied to the grid of de-
modulator tube V201. The attenuator presents
a constant resistance to both the output of the
filter and the demodulator amplifier input.

158.  Fil ter  FL204

156 .  Channe l  2  Modem Demodula to r
C i r c u i t
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FL404 in channel 1, 3, and 4 modems are
similar to filter FL204. All filters are sealed
units. Maintenance or replacement of the parts
in the units cannot be performed. If a filter is
defective, replace the entire unit.

159. Demodulator Amplifier

The demodulator amplifier consists of tube V201
in a single-stage amplifier with negative feed-
back. A detailed analysis of this circuit is given
in a and b below with aid of the simplified
schematic of the demodulator amplifier shown in
figure 55.

a. Amplifier.
(1) The voice-frequency signals from the

variable attenuator (GAIN control) of the de-
modulator output circuit are coupled through
input transformer T207 to the demodulator am-
plifier tube V201. The voice-frequency signal from
winding 4-6 of transformer T207 is developed
across terminating resistor R230 and applied

through parasitic-suppressor resistor R248 to the
control grid of tube V201. The amplified signal
at the plate of the tube is developed in the
plate load. The plate load consists of primary
winding 5-6 of transformer T208 shunted by
resistor R231 and capacitor C210, connected in
series with resistor R239. Primary winding 5-6
of transformer T208 couples the amplified signal
to secondary winding 1-2 of the transformer,
which is terminated by resistor R237.

(2) The voice-frequency signal from wind-
ing 1-2 of transformer T208 is applied to SEND-
MEAS switch S202 (fig. 147). When this switch
is in the normal position, the transformer output
is applied to the voice-frequency-equipme con-
necting circuit. When the switch is in the EAS
position, the transformer output is applied to
the measuring circuit (para 212d).

(3) Resistor R231 and capacitor C210 re-
duce the gain of the amplifier at frequencies
above 3,500 cps. Resistor R231 also serves to lower

Figure 55. Demodulator amplifier, simplified schematic diagram.
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the Q of the tuned circuit and thereby the pre-
vent singing of the amplifier.

b. Feedback Circuit. A feedback voltage is
induced in winding 3-4 of transformer T208.
This feedback voltage is passed through biasing
resistor R233 and developed across capacitor
C211. This feedback voltage is divided across a
series-parallel RC network consisting of resis-
tors R234, R235 and R236 and capacitors C207
and C209. The fraction of the feed-back voltage
which is developed across resistor R234 in series
with capacitor C207 provides a negative feed-
back to the stage. Resistor R232 is the screen-
dropping resistor and capacitor C208 is the screen
bypass capacitor.

When 2W-4W switch S203 is in the 2W position,

voice-frequency signals from the channel modem
are applied to terminals 3 and 4 of hybrid coil
T201 (fig. 35), and coupled to the windings 7-10
of the hybrid coil to the two-wire V-F equip-
ment. In the 4W position of the 2W-4W switch
the voice-frequency signals are applied through
the switch contacts to the 4W-R binding posts,
E203 and E204.

161. Characteristics of AN/TCC-3 System

Figures 56 and 57 show an attenuation versus
frequency curve and a delay distortion versus
frequency curve respectively. These curves are
for transmission over one channel of two Tele-
phone Terminals AN/TCC-3 interconnected by
an artificial line. The delay distortion may affect
some special service applications of the AN/TCC-
3.

160. Voice-Frequency-Equipment Connecting
Ci rcu i t

Figure 56. Attenuation versus frequency characteristics of AN/TCC-3 system.
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Figure 57. Delay distortion versus frequency characteristics of AN/TCC-3 system.

Section III. SPECIAL SERVICE CIRCUITS

162. General

A general description of the functioning of the
special service circuits is given in paragraph 93.
The special service circuits consist of the trans-
mitting path and
analysis is given in

in the special service circuit and
the transmitting circuit of the
to    piral-four cable.

1 6 4 .  R e c e i v i n g  P a t h

163 .  Transmi t t ing  Pa th
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1 6 5 .  G e n e r a l

Section IV. AUXILIARY CIRCUITS

167. Carrier Supply, Block Diagram Analysis

The auxiliary circuits consists of the carrier
supply, the ringer-oscillator, the order wire cir-
cuit, the testing facilities, the system alarm
circuit, and the power supply. A general descrip-
tion of the functioning of these circuits appears
in paragraphs 99 through 104. A detailed de-
scription of the carrier supply appears in para-
graphs 166 through 182. A detailed description
of the ringer-oscillator appears in paragraphs
184 through 199. A detailed description of the
order wire circuit appears in paragraphs 200
through 210. A detailed description of the testing
facilities appears in paragraphs 226 through 232.
A detailed description of the system alarm ap-
pears in paragraphs 233 through 236.

166.  Carrier  Supply

a. General. A al description of the func-
tioning of the carrier supply appears in para-
graph 94. A detailed analysis of the carrier sup-
ply appears in paragraphs 167 through 180. This

a. 16-KC Oscillator. The 16-kc oscillator (fig.
58) is a crystal-controlled, two-stage oscillator.
The oscillator generates an output which is ap-
plied to the frequency division circuit. The output
of the 16-kc oscillator can be measured at jack
J601. A detailed analysis of the 16-kc oscillator
is given in paragraph 168.

b. Frequency Division Circuit.
(1) The frequency division circuit is com-

prised of two lattice-type modulators, an ampli-
fier with two tuned plate circuits, and a selective
filter.

(2) In the frequency division circuit, the
16-kc input from the oscillator is divided by the
two modulators to produce a 4-kc signal. This
4-kc signal is then passed through the selective
filter. One filtered 4-kc output is applied to a 4-kc
amplifier. A second 4-kc output from the filter is
applied through an attenuating network to the
transmitting circuit of the AM-682/TCC-3 (para
122b).

(3) A detailed analysis of the frequency
divisi circuit appears in para

172.

Figure 58. Carrier supply block diagram
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ision circuit is applied to the push-pull amplifier.
The amplified output of the push-pull amplifier
is applied to the harmonic generator. Tube V604
is a gas-tube regulator that regulates the high
voltage required for the operation of the push-
pull amplifier.

(3) A detailed analysis of the 4-kc amplifier
circuit is given in paragraphs 173 through 175.

d. Harmonic Generator.

(1) The harmonic generator consists of the
selective filter, the 4-kc harmonic producer, the
odd harmonic load circuit, and the even harmonic
load circuit.

(2) The 4-kc input to the harmonic gener-
ator circuit from the push-pull amplifier is filtered
by the selective filter and fed to the 4-kc har-
monic producer. An output wave rich in odd
harmonics of 4-kc is produced by the 4-kc har-
monic producer and is fed to a 12-kc filter and a
20-kc filter in the odd harmonic load circuit.
The& filters select the 12-kc and 20-kc fre-
quencies from the odd harmonic input. In the
even harmonic load circuit, the output from the

tube V601B is tapped off at the junction of re-
sistors R608 and R609 and applied through cry-
stal Y601 to the grid (pin 3) of tube V601. Cry-
stal Y601, which is electrically equivalent to a
series resonant LCR circuit, allows the 16-kc
component of the feed-back signal to pass to the
grid (pin 3) of the first triode of tube V601
while blocking all other frequency components.
Since crystal Y601 allows only 16-kc signals to
be fed between the grid of the input stage and
the output stage, the frequency of oscillation of
the circuit is 16 kc. Primary winding 5-6 of
step-down transformer T601 is tuned, by means
of capacitor C605, to 16 kc. This tuned circuit
prevents unwanted harmonics of 16 kc from
appearing across the transformer primary. Se-
condary winding 1-4 of transformer T601 ap-
plies the 16-kc signal to the f
circuit of the carrier supply
output of the 16-kc oscillator
J601 through dropping resist
purposes. Capacitor C603 is th
pass capacitor of the circuit.

169. Frequency Division Circuit, Detailed

A n a l y s i s

168. 16-KC Oscil lator,  Detailed Analysis
170 .  8 -KC Modula to r  C i rcu i t
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Figure 59. 18-kc oscillator, simplified schematic diagram.

Figure 60. Frequency division circuit, simplified schematic diagram.

1 1 2



from the 16-kc oscillator to produce a greater
8-kc output. The 8-kc product is applied through
transformer T602 to the grid of tube V602 and is
amplified. The process of feeding back 8 kc and
amplifying it continues until a stable condition
of plate output and grid input is reached. This
condition occurs when the magnitude of the grid
signal is sufficiently large to cause plate satura-
tion. At this point, a constant 8-kc output is
produced. The plate voltage for tube V602 is
supplied through plateload resistor R622, wind-
ing 5-7 of T604, and winding 5-6 of T603. Screen
voltage is supplied through screen-voltage drop-
ping resistor R621.

171. 4-KC Modulator Circuit

Winding 1-2 of transformer T603 couples the
8-kc output to a second modulator circuit con-
sisting of varistor CR602 and resistors R615
through R619. Winding 5-7 of transformer T604,
tuned to 4 kc by capacitor C607, selects the 4-kc
component of the tube noises. This 4-kc com-
ponent is applied by winding 1-2 of transformer
T604 through attenuating resistor R615 to the
modulator circuit which consists of varistor CR-
602 and resistors R616 through R619. The 4-kc
modulator circuit functions in the same manner
as the 8-kc modulator, except that 4-kc tube noise
modulates the 8 kc from the 8-kc modulator
(para 170) and produces a constant 4-kc output
across winding 3-4 of transformer T604.

TM 11-5805-223-14/T0 31W1-2TCC3-1

172. 4-KC Output Circuit
The 4-kc output from winding 3-4 of transformer
T604 passes to a selective filter consisting of in-
ductor L605, resistor R646, capacitors C623 and
C624, and winding 3-4 of transformer T605.
Resistor R646 lowers the Q of this selective
circuit and reduces the impedance it reflects into
the plate circuit of tube V602. This filter circuit
eliminates undesirable harmonics of the 4-kc
output of the divider circuit. Transformer T605
couples the filtered 4-kc signal to the grids of the
4-kc amplifier through winding 5-6-7 of trans-
former T605. Transformer T605 also supplies a
filtered 4-kc signal, through winding 1-2 of the
transformer, which serves as the system alarm
pilot signal (para 227a). This 4-kc signal is ap-
plied through an adjustable attenuation network
consisting of resistors R645, R627, R655, R654,
and capacitor C709 to the attenuating network
of the transmitting circuit of the AM-682/TCC-
3 (para 122b). Resistor R65 is not supplied as
part of AM-682/TCC-3 bearing serial numbers
1 through 199. The 4 kc induced in winding 1-2
of transformer T605 is applied through dropping
resistor R649 to jack J602 for test purposes.

173. 4-KC Amplifier Circuit, Detailed
Analysis

A simplified schematic diagram of the 4-kc ampli-
fier circuit appears in figure 61. The 4-kc ampli-
fier circuit consists of tubes V603 and V605,

Figure 61. 4-kc amplifier, simplified schematic diagram.
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which form a push-pull amplifier, and tube V604,
which is part of a voltage regulating circuit. A
detailed analysis of these circuits is given in
paragraphs 174 and 175.

175. Regulated Voltage Circuit

1 7 4 .  P u s h - P u l l  A m p l i f i e r

the selective filter in the
frequency division circuit (para 172) is stepped
up by input transformer T605. The stepped-up
voltage is developed across winding 5-6-7 of
transformer T605, which is tuned to 4 kc by
capacitor C610. The 4 kc is applied through grid-
current-limiting resistors R623 and R624 to the
control grids (pin 1) of tubes V603 and V605.
The amplified signals appear at the plates (pin 5)
of the tubes. The grid-current-limiting resistors
cause the negative peaks of the plate voltage to
be clipped. Regulated voltage is applied to the
screen-grids (pin 6) of tubes V603 and V605. A
positive voltage, which is developed across resistor
R643 (para 175) is applied to terminal 6 of trans-
former T605 and makes the control grids (pin 1)
of tubes V603 and V605 positive. However, the
positive d-c cathode voltage of tubes V603 and
V605 produced by the tube current flow through
cathode resistors R626 and R627, exceeds the
positive potential on the grids of the tubes.
Making the cathode positive with respect to the
grid is equivalent to making the grid more
negative than the cathode. Thus, a net negative
grid bias results. This negative bias causes the
positive peaks of the plate voltages to be clipped.
Capacitor C611 and resistors R626 and R625
form a common degenerative feedback network

e clipping of the
the plate voltages

r-loaded operation
of the amplifier) reduces variations in their plate
output voltages, which can be caused by fluctua-

The +200 volts d-c from the power supply (pars
234) is applied through terminals 13 and 16 of
jack J901 (fig. 150) and to terminals 13 and 16
of plug P601 of the carrier supply (fig. 153). A
constant voltage is maintained as the plate of
regulator tubes V604; therefore, fluctuations of
the d-c input voltage are dissipated across par
alleled resistors R642, R651, R652, and R653
(the resistance of inductor L601 is negligible)
Unregulated plate voltage for tubes V603 and
V605 of the push-pull amplifier is obtained across
capacitor C612 and applied to terminal 6 of
transformer T606. A regulated voltage, taken at
the plate (pin 1) of tube V604, IS applied to the
screen grids (pin 6) of tubes V603 and V605
The regulated voltage at the plate of tube V604
is divided across resistors R643 and R644. The
voltage developed across resistor R643 is applied
to terminal 6 of transformer T605. This voltage
is applied through the transformer winding
and the resistors, R623 and R624, to the contro
grids (pin 1) of tubes V603 and V605. Inductor
L601 and capacitors C608 and C612 form a filter
circuit which prevents 4 kc or any of the carrier
frequencies from getting into the + 200-volt power
SUPPLY.

176. Harmonic Generator, Detailed Analysis

A simplified schematic diagram of the harmonic
generator appears in figure 62. The harmonic
generator consists of a selective Alter, the har
monic producing circuit, the odd harmonic cir
cuits, and the even harmonic circuit. A detailed
analysis of these circuits appears in paragraph
177 through 181.

177. Harmonic Generator Selective Filter

Step-down transformer T606 (fig. 62) feeds th
4 kc from the push-pull amplifier to the 4-k
series-tuned filter circuit comprised of capacitor

616, and inductor L602. Capaci
C616 can be strapped as re
the tuning of the filter. The fil

ter el quency
 filtered
ctor L60

fre
This
indu

Com
 s
3 (

178 .  4 -KC Harmonic  P roducer
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Figure 62. Harmonic generator, simplified schematic diagram.

at the start of the positive half-cycle of the 4-kc
signal, a very low current flows through induc-
tor L603, and the core is not saturated. Inductor
L603 presents a high inductance during the early
portion of the positive half cycle. This high in-
ductance results in a high impedance. As the vol-
tage increases during the positive half-cycle, the
current through the core increases sufficiently
to saturate the core. Throughout the major part
of the positive half-cycle the core is saturated
so that the inductance of the coil is very low.
As the voltage decreases, and inductance of in-
ductor L603 increases. When the voltage reverses
during the negative half-cycle of the 4-kc signal,
the inductance and the resulting impedance are

for the low voltage part of the negative
le and then dec as the voltage in-

cuit consists of the impedance presented by the
odd harmonic circuit and the even harmonic cir-
cuit in parallel. During the low current portion
of the positive half-cycle of Q-kc input, the in-
ductance of L603 is high, little Q-kc current flows
into inductor L603, and most of the current flows
through the equivalent load, thereby ch

179. Functioning of Harmonic Producing
Ci rcu i t

Figure 63. Harmonic producting circuit, equivalent
circuit.
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capacitors C617, C618, and C619. As shown in
figure 64, the charge of the capacitors, which
is shown to take place in the initial part of the
half-cyle of the 4-kc input (point A to point
B), produces a small positive current flow in
the load circuit. When inductor L603 becomes
saturated (at point B in figure 64). it acts as a
low impedance shunt. The low impedance pre-
sented by inductor L603 shorts out the 4-kc in-
put from the selective filter. This low impedance
also causes capacitors C617, C618, and C619 to
discharge through the equivalent load circuit and
inductor L603. The dischange of the capacitors
causes a sharply peaked negative surge of cur-
rent through the equivalent load circuit follow-
ing the discharge of the capacitors. Most of the
4-kc current flows through inductor L603, and
very little current flows through the equivalent
load circuit. This continues until the beginning
of the negative half-cycle of the 4-kc input. Dur-
ing the negative half-cycle of the 4-kc input,
capacitors C617 through C618 are alternately
charged and discharged as during the positive
half-cycle. However, the resulting current flow
through the equivalent circuit is now the oppo-
site of that for the positive half-cycle. Thus, the
4-kc input from the selective filter produces

sharply peaked current surges that are alternate-
ly positive and negative in the equivalent load
circuit. Such a waveshape is very rich in odd har-
monics of 4 kc.

180. Odd Harmonic Circuit

In the odd harmonic circuit, the odd harmonics
of the 4-kc contained in the sharply peaked input
wave (fig. 64) are applies through shunted capa-
citors C620, C621, and C622 (fig. 62) to selec-
tive filters FL601 and FL602 (para 182). Fil-
ters FL601 and FL602 select the third and fifth
harmonics, or 12 kc and 20 kc, respectively, from
the large number of harmonics present. Trans-
formers T608 and T609 couple the 12-kc and
20-kc carriers from the filters to terminals 9
and 12 and terminals 3 and 6, respectively, of
plug P601 (fig. 153). Capacitors C620 and C621
can be strapped to vary the magnitude of the
12-kc and 20-kc carrier frequencies to obtain ap-
proximately equal outputs for the four carrier
frequencies.

181. Even Harmonic Circuit

In the even harmonic circuit (fig. 62), two full-
wave rectifiers, varistors CF603 and CR604 (see
note, para 109), in series with an inductor L604,
are bridged across shunted capacitors C617, C618,
and C619 and inductor L603. Inductor L604 re-
duces the bridging effect of the varistors. In the
rectifier output, alternate-pulses are reversed in

182.  Fil ter  FL601

Figure 64. Waveshapes, harmonic generator
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ters FL602, FL603, and FL604 are the 20-kc,
8kc, and 16-kc carrier supply filters, respec-
tively. The schematic representation of these fil-
ters is identical with that for filter FL601. How-
ever, since filters FL602, FL603 and FL604
select frequencies near 20 kc, 8 kc and 16 kc,
respectively, the value of their circuit elements
differs from those of filter FL601. All filters are
contained in sealed units; maintenance or replace-
ment of parts cannot be performed on the fil-
ters. If a filter is defective, replace the entire

183. Transmission of Carriers to Channel
Modems of TA-219/U

Figure 65. Filter FL601, schematic representation.

The 8-kc, 12-kc, 16-kc, and 20-kc carriers are
transmitted from the carrier supply to channel
1, 2, 3, and 4 modems, respectively. The trans-
mission path for each of these carriers is given
in a through d below.

Path of 8-kc Currier. The
ied through terminals 11 and
153) and jack J901 (fi

terminal board TB901, and

channel 1 modem.

kc Carrier. The
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through terminals E and P of plug J6 (fig. 145)
to terminals 0 and 3 of jack J3, to terminals 0
and 3 of plug P301 of channel 3 modem.

d. Transmission Path of 20-kc Carrier. The
20-kc carrier is applied through terminals 3 and
6 of plug P601 (rig. 153) and jack J90-1 (fig.
150), terminals 10 and 9 of terminal board TB-
901, and terminals R and F of plug P999 to the
TA-219/U. In the TA-219/U, the 20-kc carrier
passes through terminals R and F of jack J6
(fig. 145) to terminals 3 and 0 of jack J4 to
terminals 3 and 0 of plug P401 of channel 4
modem.

184. Ringer-Oscillator, Functioning
a. General. A general description of the funct-

ioning of the ringer-oscillator is given in para-
graph 95a. A detailed analysis of the ringer-oscil-
lator as a ringer is given in paragraph 185
through 194. A detailed analysis of the ringer-
oscillator as an oscillator is given in paragraphs
196 through 199. The simplified schematic dia-
gram of the ringer-oscillator is shown in figure
67. The schematic diagram of the ringer-oscillator
is shown in figure 154.

b. Block Diagram.
(1) The block diagram of the ringer-oscill-

ator and the circuits associated with it appear
in fig 6.

(2) As shown in figures 66 and 68, the ring-
er-oscillator functions in (conjunction with AM-
PLIFIER switch S771 of the measuring circuit,

s filters FL721 and FL722, the limiter
omprised of varistors CR721 and CR722,

ORDER WIRE witch S702 of the order wire
circuit (para 202), and front-panel CALL lamp
1742.

tor contains tube V1A,
mplifier when the cir-

cuit functions a 1,600-cps
oscillator, when the circuit functions as an oscil-
lator. The ringer-oscillator also contains the
1,600-cps response circuit (tube V2B), and the

185. Ringer, Block Diagram, Analysis,
G e n e r a l
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Figure 66. Ringer-oscillator, block diagram.

Figure 67. Ringer-oscillator, simplified schematic diagram.
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ased on the block diagram
ringer-oscillator, of the circuits in the

ringer input path and the ringer itself is given
in paragraphs 186 and 187, respectively. A de-
tailed analysis of the ringer-oscillator as a ring-
er is given in paragraphs 188 through 194.

186. Ringer Input Path, Block Diagram
Analysis

he ringer-oscillator functions as a ringer when
RDER WIRE switch S702 (fig. 68) is either

nonoperated or operated to the TALK position.
When the ORDER WIRE switch is in either of

these two positions, the output of the receiving
amplifier (para 156) is passed through AMPLI-

FIER switch S771 of the measuring circuit to
ow-pass filter FL722 of the order wire circuit
para 201b). Filter FL722 rejects undesired high-
requency signals and allows low-frequency sig-
als to pass. The output of filter FL202 is ap-
lied through ORDER WIRE switch S702 to

TM 11-5805-223-14/TO 31W1-2TCC3-1

the ringer-oscillator. This input to the ringer-
oscillator (fig. 66) consists of 1,600-cps ringing
signals from a distant station, speech from the
order wire circuit at the distant station, and
noise signals. A detailed analysis of the circuits
in the input path to the ringer-oscillator appears
in paragraph 188.

187. Ringer, Block Diagram Analysis

a. Amplifier Tube V1A. When ORDER WIRE
switch S702 is in either the normal or TALK
position, the input to the ringer-oscillator is ap-
plied to amplifier-oscillator tube V1A (fig. 66)
and tube V1A operates as an amplifier. When the
ORDER WIRE switch is in the RING position,
tube V1A operates as an oscillator (para 195).
The input signals are amplified in tube V1A, and
applied to the 1,600-cps response circuit and to
the guard channel. A detailed analysis of the
functioning of the input amplifier is given in
paragraph 190.

Figure 68. Order wire circuit, block diagram.
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b.          Response Circuit In the 1,600-cps
response channel, the signals from amplifier-oscil-
lator tube V1A are applied to a tuned-circuit
which passes signals with frequencies in a nar-
row band centered around 1,600 cps and rejects
all other signals. The passed signals are limited
and rectified in the 1,600-cps response circuit. The
rectified signals appear as a negative dc voltage.
This negative dc voltage is applied to the control
grid of relay control amplifier tube V1B. A de-
tailed analysis of the 1,600-cps response circuit is
given in paragraph 191.

c. Guard Channel. In the guard channel, the
signals from amplifier-oscillator tube V1A are
applied to a selective filter. This filter rejects all
signals with frequencies in a narrow band center-
ed around 1,600 cps, and passes all signals out-
side the narrow band. The passed signals are
rectified in the guard channel and appear as a
positive de voltage which is applied to the control
grid of the relay control amplifier. A detailed
analysis of the guard channel is given in para-
graph 192.

d. Safeguard Against False Ringing. The guard
channel and 1,600-cps response circuit provide a
safeguard against false ringing which can be
caused by signals other than the 1,600-cps ring-
ing signals. The positive output of the guard chan-
nel counteracts the negative voltage produced
by the 1,600-cps response circuit in such a man-
ner that outputs due to 1,600-cps signals other

235) through the relay contacts to buzzer I1 and
CALL lamp 1742. (The call lamp also operates in
conjunction with the system alarm circuit (para
220).) A detailed analysis of the relay control
circuit is given in paragraph 194.

188. Ringer Input Path, Detailed Analysis

When the ringer-oscillator is used as a ringer,
the input to the ringer is applied from the receiv-
ing amplifier through the measuring and order
wire circuits. A detailed analysis of the circuits
that comprise the path of the input to the ringer
appears in a and b below.

a. Path Through Measuring Circuit.
(1) The output of the receiving amplifier

at terminals 3 and 10 of plug P51 (fig. 150) is
applied through terminals 3 and 10 of jack J802
and terminals 3 and 4 of terminal board TB802
to the measuring circuit.

(2) As is shown in the schematic diagram
of the measuring circuit (figs. 156 and 157),
the output of the receiving amplifier is applied
through AMPLIFIER switch S771 (with switch
S771 in the normal position) to the order wire
circuit.

b. Path Through Order Wire Circuit. After the
signal passes through AMPLIFIER switch S771
(figs. 155, 156, and 157). it is applied to terminals
1 and 2 of receiving low-pass filter FL722 (para
202b) of the order wire circuit. The filter rejects
undesired high-frequency signals and allows low-

189. Ringer,  Detailed Analysis

190. Amplifier-Oscillator Stage
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top limit of approximately 2,500 cps on the fre-
quencies delivered by the transformer winding
by greatly decreasing its response for frequencies
above 2,500 cps.

b. Gum&Channel Detector Circuit. The out-
put of secondary winding 6-3 of transformer T2
is rectified by diode-connected tube V2A. The
rectified voltage is filtered by capacitor C10 and
resistors R14 and R17. Tube V2A, capacitor C10,
and resistors R14 and R17 from a detector cir-
cuit that produces a positive dc voltage across
resistor R14 and is applied through resistor R8
to the grid (pin 7) of tube V1B.

193. Safeguard Against False Ringing

a. The negative voltage developed by the 1,600-
cps signal response circuit appears across resis-
tor R15 (para 191c and fig. 66). The positive
voltage developed by the guard-channel circuit
appears across resistor R14 (para 192b).

b. Because resistors R15 and R14 are in series,
the algebraic sum of the voltages across these
resistors is applied to the junction of resistors
R14 and R8. The resulting voltage is applied

resistor R8 to the grid (pin 7) of re-
rol tube V1B (para 194a).

c. If a speech signal is received, its frequency
spectrum includes a 1,600-cps component. The

e. The band of frequencies to which the guard
channel responds is limited by capacitors C12
and C13 (para 190 and 192a). The limiting of the
frequency band reduces the tendency of the guard
channel to produce too large a positive output
due to noise. Too large a positive output from
the guard channel would overbalance the nega-
tive voltage output of the 1,600-cps response cir-
cuit resulting from an incoming ringing signal,
If this were not prevented from happening, an
incoming ringing signal would not produce the
normal indications.

194. Relay Control Circuit, Detailed Ana lys i s

The relay control circuit consists of relay con-
trol tube V1B, call relay K1, buzzer I1, and CALL
lamp I742.

a. When no 1,600-cps ringing signals are re-
ceived, a slightly positive output resulting from
the algebraic addition of the outputs of the 1,600-
cps response circuit and the guard channel is
applied through resistor R8 to the grid (pin 7)
of relay control tube V1B (para 193b and c).
The relay-control tube V1B supplies the operat-

current of tube V1B to be sufficient to
K1 operated. When relay K1 is ope-
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a. The signal obtained from low-pass filter
FL722 is passed through ORDER WIRE switch
S702 and applied to terminal 1 of input trans-
former T1 (para 188b). The input signal is step
ped up by transformer T1, coupled through cap-
acitor C12, developed across resistor R3 (termi-
nating resistor for transformer T1) and applied
through grid-current limiting resistor R2 to the
grid (pin 3) of amplifier-oscillator tube V1A.
Resistor R1 (used in the circuit when it functions
as an oscillator) is shorted by the contacts of the
ORDER WIRE switch when this switch is in
the normal or the TALK position. Capacitor C12
limits the amplitude of signals having frequencies
below 300 cps.

b. The amplified signals at the plate of tube
V1A (pin 4) are developed across the plate load
consisting of primary winding 1-3 of transformer
T2 and primary winding 1-2 of transformer T3.
Secondary winding 6-8 of transformer T2 couples
the amplified signals from the plate of tube V1A
to the guard channel. Secondary winding 3-4-5
of transformer T3 couples the amplified signals
from the plate of tube V1A to the 1,600-cps res-
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ing of varistors CR3 and CR4 (see note, para
109) and resistors R12 and R13, is connected to
the cathode of tube V2B. The circuit shorts out
the tops of the negative peaks of the output
developed by the 1,600-cps tuned circuit (a
above), thus limiting the negative peaks applied
to the cathode of tube V2B. This limiting of the
negative peaks prevents unusually high inputs to
the ringer-oscillator from causing false rings by
overbalancing the guard channel output (para
192). A dc potential of -10 volts which is applied
from the power supply through terminals 11 and
13 of jack J902 to terminals 11 and 13 of plug P1,
(figure 150) is divided across resistors R12 and
R13 to provide negative bias for the limiter cir-
cuit.

c. 1,600-cps Detector Circuit. The limited out-
put of the limiter circuit (b above) is applied
to the cathode (pin 8) of tube V2B. This tube
rectifies the signals. The rectified signals are fil-
tered by capacitor C11 and resistor R15. Tube
V21 capacitor C11, and resistor R15 form a de
tector circuit, which produces a dc voltage, neg-
ative with respect to ground, across resistor R15
and capacitor C11. This negative d-c voltage is
added in series with the positive dc voltage pro-
duced by the guard channel detector (para 192b).
The sum of these voltages is applied through re-
sistors R14. and R8 to the grid (pin 7) of relay
control tube V1B. If 1,600-cps ringing signals

191. 1,600-cps Response Circuit

1 9 2 .  G u a r d  C h a n n e l
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connecting the negatively charged capacitor from
the grid, and discharging capacitor Cl to ground.
Therefore, the relay will immediately reoperate
when the 1,600-cps signal is removed. When con-
tacts 1 and 2 of the relay make, buzzer I1 and
CALL lamp 1742 are energized by 6.3 volts ac.
CALL lamp 1742 is connected in parallel with
buzzer I1 by terminals 7 and 17 of mating jack
J902 and plug Pl (figs. 150 and 154). The 6.3
volts ac is applied to the ringer-oscillator through
terminals 14 and 15 of jack J902 and plug Pl.

195. Functioning of Oscillator Circuits

A block diagram analysis of the oscillator and
the circuits in the oscillator output path is given
in paragraphs 196 and 197. A detailed analysis
of the ringer-oscillator as an oscillator is given in
paragraphs 198 and 199.

196. Oscillator, Block Diagram Analysis

a. Oscillator Stage.

(1) When ORDER WIRE switch S702 is in
he RING position, the 1,660-cps response circuit
para 191) is connected through the RING con-
acts of the ORDER WIRE switch to the trans-
mit path of the ORDER WIRE circuit (fig. 66).
In the RING position, the TALK contacts of the
ORDER WIRE swi tch  a re  opened  and  no  s ig -
nals are applied to the ringer-oscillator.

(2)  Tube VIA and the tuned circuit  of the
ara 191a) constitute

through the RING
switch to the oscil-
A detailed analysis

illator stage is given in paragraph

Circuit, Functioning
1,600-cps output of the os-
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197. Oscillator Output Path, Block
Diagram Analysis

The output; of the oscillator passes through the
contacts of ORDER WIRE switch S702 when
in RING position to a limiter circuit, which is
part of the order wire circuit (fig. 68). The lim-
iter circuit comprised of varistors CR721 and
CR722 limits the amplitude of the signal applied
to it. The limited signals are then applied to the
transmitting circuit in the AM-682/TCC-3 (para
120). The output of the transmitting circuit is
transmitted by the spiral-four cable to the distant
station, where it causes the call relay of the
ringer-oscillator to release. This in turn, results
in the lighting of the CALL lamp and the sound-
ing of the buzzer. A detailed analysis of the out-
put path of the oscillator is given in paragraph
199.

198 .  Osc i l l a tor ,  De ta i l Analysis

a. Functioning of Oscillator Stage. As shown
i n  t h e  s i m p l i f i e d  s c h e m a t i c  d i a g r a m  o f  t h e  r i n g -
er-oscil lator (f ig.  67),  operation of ORDER WIRE
s w i t c h  S 7 0 2  t o  t h e  R I N G  p o s i t i o n  p r o v i d e s  a
pos i t ive  feedback  pa th  f rom te rmina l  No .  4  o f
t r a n s f o r m e r  T 3  t h r o u g h  r e s i s t o r  R 1 1  t h r o u g h
ORDER WIRE swi t ch  S702 ,  r e s i s to r  R1 ,  cap -
ac i to r  C12  and  re s i s to r  R2  to  the  g r id  (p in  3 )
c i rcu i t  o f  tube  V1A.  Th i s  conver t s  tube  V1A
from an amplifier to an oscillator.  The frequency
of  osc i l l a t ion  i s  de te rmined  by  the  1 ,600-cps
tuned secondary winding (3-4-5) of  transformer
T3,  and  i s  con t ro l led  by  ad jus tment  o f  t r immer
capac i to r  C5  and
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by the oscillator circuit is applied to the 1,600-
cps response circuit and causes a negative d-c
voltage to be developed across resistor R15 and
capacitor C11 (para 191). This negative voltage
causes buzzer I1 to sound and CALL lamp I742
to light (para 194). Lighting of the CALL lamp
and sounding of buzzer I1 when switch S702 is
operated to the RING position is used as an in-
dication of proper operation of the oscillator cir-
cuit.

ctions in conjunction with the channel modems
of the TA-219/U, the transmitting and receiving
circuits of the AM-682/TCC-3 and the AMPLI-
FIER switch S771 of the measuring circuit of
the AM-682/TCC-3.

(2) The order wire circuit consists of the
attendant’s telephone set, HS801, the attendant’s
telephone circuit, SEND OW switch S703, the
high-pass filter circuit transformers T721 and
T722, the limiter circuit comprised of varistors
CR721 and CR722, low-pass filter FL721, low-
pass Alter FL722, ORDER WIRE switch S702,
CHANNEL TALK switch S701, hybrid coil T724,
am-d ORDER WIRE binding posts E735 and

199.  Oscil lator  Output  Path,  Detai led

A n a l y s i s

E736.
(3) A block-diagram analysis of the funct-

ioning of the order wire circuit to provide a
voice-frequency channel is given in paragraph
202. An analysis, based on the block diagram
(fig. 68), of the functioning of the order wire
circuit in performing its other function is given

201. Functioning of Order Wire Circuit to
Provide a Voice-Frequency Channel,
Block Diagram Analysis

200.  Order Wire Circuit ,  General

1 2 4



TM 11-5805-223-14/TO 3W1-2TCC3-1

Figure 69. Order wire, simplified schematic diagram.

202. Functioning of Order Wire Circuit  to
Provide a Voice-Frequency Channel,
Detailed Analysis

1 2 5
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Figure 70. Connection of order wire circuit to channel modems, simplified schematic diagram.

mitter to vary. The varying resistance of the
transmitter causes the voltages produced across
windings 1-3 and 3-4 of transformer T711 to
vary. These variations are stepped up by trans-
former T711. The output of secondary winding
5-6 of transformer T711 is applied to CHANNEL
TALK switch S701. The signals pass through the
CHANNEL TALK switch to the TALK-MON
switch of the channel modems of the TA-219/U.
This path is used when the terminal attendant
communicates with a distant station over a traffic
channel.

(2) When the ORDER WIRE switch is in
the TALK position, the output of the secondary
winding of transformer T711 is applied through
two contacts of the ORDER WIRE switch, to
SEND OW switch S703. When the SEND OW

switch is nonoperated, the signals pass through
the SEND OW switch to the attenuator pad con-
sisting of resistors R723 through R726.

(3) The output of the secondary winding of
transformer T711 is also applied to terminals 1
and 6 of hybrid coil T724 when the ORDER
WIRE switch is in the TALK position. The
low output appearing at terminals 3 and 4 of the
hybrid coil is applied through the ORDER WIRE
switch and transformer T712 to the receiver of
telephone set HS801, thereby providing side tone.

(4) After the output of transformer T711
passes through the attenuator pad, resistors
R723 through R726, it is applied to the primary
windings of transformer T721, The secondary
winding of transformer T721 connects through
capacitor C722 and two closed contacts of ORDER

126
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WIRE switch S702 to the primary winding of
transformer T722. Capacitors C721 and C722
together with transformers T721 and T722 form
a high-pass filter that rejects undesired low fre-
quencies.

(5) A limiter circuit consisting of resistors
 R727 and R728 and varistors CR721 and CR722

(see note, para 109) is connected across the
secondary windings of transform-jr T722. The
limiter circuit is biased from the -5V supply
of the power supply through resistor R729. When
the instantaneous voltage at terminal 6 of trans-
former T722 is more positive than the voltage
at terminal 3 by an amount that exceeds the
normal voltage across resistor R727, varistor
CR721 conducts, thereby limiting the positive
amplitude of the signal. When the negative swing
of voltage becomes excessive, varistor CR722 con-
ducts and limits the negative amplitude of the
voltage. The limited signal is then stepped down
by matching transformer T723 and applied to
low-pass filter FL721 (para 203), which rejects
the high frequency components of voice signals.
The output of the low-pass filter is connected to
the transmitting circuit of the AM-682/TCC-3
(para 120) and from there through the spiral-
four cable to the distant terminal.

204. Other Functions of Order Wire
Circuit, Block Diagram Analysis

b. Received Voice-Frequency Signals. Signals
from the distant station are transmitted over the
spiral-four cable and through the receiving cir-
cuit of the AM-682/TCC-3 (pars 131) and AM-
PLIFIER switch S771 of the measuring circuit
to low-pass filter FL722 (para 203). This filter
passes the voice frequencies and applies them to
the primary winding of transformer T725. The
voice frequencies are coupled through trans-
former T725 and the contacts of ORDER WIRE
switch S702 (in the TALK position) to trans-
former T712. The output of this transformer
is applied to the receiver of telephone set HS-
801.

203. Low-Pass Fil ters FL721 and FL722

The schematic re tation shown in figure 71
represents either FL721 or FL722. These
filters are identical low-pass filters that reject

and allow voice-fre-
filters are contained

intenance or re-
ot be performed on the

ive, replace the entire

Figure 71. Filters FL721 and FL722, schematic
representation.

219/U.
(1) Signals originating in the transmit-

ter of the attendant’s telephone set can be trans-
mitted through the transmitting circuits of any
of the four channel modems of the TA-219/U
(para 106) and through the transmitting circuit
in the AM-682/TCC-3 (para 120) to the distant
station. This is accomplished by operating CHAN-
NEL TALK switch S701 (fig. 68) to the LINE
position and TALK-MON switch S101 to the
TALK position. When the switches are thus oper-
ated, signals from the transmitter of the atten-
dant’s telephone set, HS801, are applied through
the attendant’s telephone circuit and the con-
tacts of the switches to the transmitting circuit
of the channel 1 modem through the normally
closed contacts of the SEND-MEAS switch. The
signals then pass through this circuit and the
transmitting circuit of the AM-682/TCC-3, and
over the spiral-four cable to the distant station
(when CHANNELS-SPECIAL SERVICE switch
S801 is in the CHANNELS position).

(2) Signals from the attendant’s telephone
set at a distant station can be made to pass
through the receiving circuit in the AM-682/
TCC-3 and the receiving circuit in any of the four
channel modems of the TA-219/U to the receiver
of the attendant’s telephone set at the local AN/
TCC-3. This is accomplished when the CHAN-
NEL, TALK and the TALK-MON switches are
operated as described in (1) above. Responses
from the distant station pass through the receiv-
ing circuit of the AM-682/TCC-3 (para 130) to

circuit of the channel 1 modem
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(vertical) position, the responses are applied
through the TALK-MON and CHANNEL TALK
switches and the attendant’s telephone circuit to
the receiver of telephone set HS801.

(3) The attendant’s telephone set can be
used to communicate with personnel at the voice-
frequency equipment connected to any of the four
channel modems of the TA-219/U. This is ac-
complished by operating the CHANNEL TALK
switch to the TEST BD position and the TALK-
MON switch to the TALK position. In these
positions of the switches, signals originating at
the attendant’s telephone set are transmitted
through the attendant’s telephone circuit and
the voice-frequency connecting circuit to the lo-
cal voice-frequency equipment. Responses from
the local voice-frequency equipment pass through
the voice-frequency-equipment connecting circuit,
the switches, and the attendant’s telephone cir-
cuit to the receiver of telephone set HS801.

(4) The attendant’s handset can be used
for monitoring the traffic channels. This is ac-
complished when the TALK-MON switch is op-
erated to the MON position. The CHANNEL
TALK switch S701 can be either in the LINE or
the TEST BD position. In the LINE position, in-
coming signals to the receiving path of the chan-
nel modem are passed to the receiver of tele-
phone set HS801 through attenuating resistor
(fig. 68). Similarly, in the TEST BD position,
outgoing signals from the voice-frequency equip
ment are passed through the attenuating resistor
to telephone set HS801.

(5) A detailed analysis of the order wire
conjunction with the TA-219/U is given
aph 205.

b. Extended wire Circuit.
(1) A tw telephone set at a remote

int can be connected to ORDER WIRE bind-
sts E735 and E736. This
ted to hybrid coil T724,

sible to talk and receive over
circuit.

d. Receiving and Transmitting Ringing Sig-
n &  T h r o u g h  Order  Wire .  W h e n  O R D E R
WIRE switch S702 is in the normal (vertical)
position, input from low-pass filter FL722 is fed
to the ringer-oscillator and the ringer-oscillator
functions as a ringer (para 189). When the
ORDER WIRE switch is operated to the ring
position, the ringer-oscillator functions as an
oscillator (para 196), and a 1,600 cps ringing
signal from the oscillator is applied through the
ORDER WIRE switch to the limiter circuit. The
signal is then transmitted through low-pass
filter FL721 and through the transmitting cir-
cuit of the AM-682/TCC-3 to the distant sta-
tion. A detailed analysis of the order wire circuit
as related to the functioning of the ringer-
oscillator is given in paragraphs 188 and 189.

205. Functioning of Order Wire Circuit
in Conjunction With the TA-219/U,
Detailed Analysis

The CHANNEL TALK switch in the order wire
circuit and the TALK-MON switches of the chan-
nel modems permit the attendant’s telephone set
to be used for either communications or monitor-
ing over any of the four channel modems of
the TA-219/U In addition, these switches permit
the attendant’s telephone set to be used either
for communication with, or monitoring of, the
local voice-frequency equipments. A detailed ana-
lysis of these functions of the order wire circuit
appears in paragraphs 206 through 210. This
analysis is given with the aid of the simplified
schematic of the connection of the order wire
to the channel 1 modem (fig. 70). The function-
ing of the other three channel modems is identical

206. Communications Over Channel 1
Modem Using Attendant 's  Telephone

Set,  Detailed Analysis

signals produced
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146) to the transmitting circuit of the channel
1 modem (para 106). The signals pass through
the channel modem. With the CHANNELS-
SPECIAL SERVICE switch in the CHANNELS
position, the signals are applied to the trans-
mitting circuit of the AM-682/TCC-3 (para 120).
From the transmitting circuit, the signals are
transmitted over the spiral-four cable to the dis-
tant station

b. Received Signals. When TALK-MON switch,
S101, of channel 1 modem is in the TALK posi-
tion and the CHANNEL TALK switch is in the
LINE position (figs. 69 and 70), the voice-fre-
quency signals from the receiving circuit of the
channel modem (para 151) are applied through
the contacts of the switches to resistors R711,
R712, and R713, which are bridged across pri-
mary winding 5-6 of transformer T712. The voice-
frequency signals are attenuated by these resistors
and then stepped down by transformer T712.
Secondary windings 1-2 and 3-4 of the trans-
former apply the signals to the receiver of the
attendant’s telephone set HS801.

c. Connections to TALK-MON Switches.

(1) The transmitting path from attendant’s
telephone set HS801 to the TALK-MON switch
is through the CHANNEL TALK switch in the
LINE position, through wires designated 9A and
10A (figs. 150, 151, and 155), and terminals 12
and 11 of terminal board TB801 to terminals M
and C of plug P898. Plug P898 mat-es with jack J5
of TA-219/U (fig. 145). Terminals M and C of
jack J5 are connected to terminals 9 and 12 of
paralleled jacks J1, J2, J3 and J4, which mate

P101, P201, P301, and P401 of chan-
nel 1, 2, 3, and 4 modems, respectively.

(2) The outputs of the receiving circuit of
channel 1, 2, 3 and 4 modems of the TA-219/
U are applied to terminals 10 and 7 of plugs

d P401 respectively (figs.
ing jacks J101, J201, J301,

1 are connected in rallel. Terminals
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207. Communications With Attendants at
Local Voice-Frequency Equipment
Using Attendant’s Telephone Set

When CHANNEL TALK switch S701 is operated
to the TEST BD position, the path from the
transmitter and receiver of the attendant’s tele-
phone set, HS801, to TALK-MON switch S101
is reversed (fig. 70). Thus, when TALK-MON
switch S101 is operated to the TALK position,
signals from the attendant’s telephone set pass
through the voice-frequency equipment connect-
ing circuit of channel 1 modem (para 105) and
are received at the local voice-frequency equip-
ment. Similarly, voice signals from the local voice-
frequency equipment pass through the voice-fre-
quency equipment connecting circuit and arc re-
ceived at the attendant’s handset, HS801. When
2W-4W switch S103 is in the 4W position, the
voice frequency signals do not pass through the
hybrid coil in the channel modem. This is illus-
trated for channel 2 modem in figure 35. As is
shown for channel 4 modem, when the 2W-4W
switch is in the 2W position, the voice-frequency
signals pass through the hybrid coil.

208. Monitoring Conversation on the
Traffic Channels

When TALK-MON switch S101 is in the MON
position, the connections from CHANNEL TALK
switch S701, to the TALK-MON switch described
in paragraphs 206 and 207 above are made
through resistors R102 through R105. These re-
sistors attenuate the voice-frequency signals re-
ceived and transmitted by telephone set HS801

209.  Order Wire Extension,  Detai led
A n a l y s i s

The ORDER WIRE binding posts, E735 and E736,
are connected to windi 9-10 and 7-8 of hy-
brid coil T721 (fig. 69). two-wire telephone set
at a remote location can be connected to these
binding posts. The connection of the remote tele-
phone set to the binding posts makes it pos-
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drain some of the energy that would pass through
hybrid coil T724, to the attendant’s telephone
circuit.

210. Functioning of Order Wire Circuit
During System Line-Up, Detailed
Analysis

During the system lineup, the l-kc output of the
test oscillator is transmitted through a portion
of the order wire circuit. This is accompli&d by
operating the SEND OW switch, S703. The l-kc
signal from the test oscillator (para 213) is ap-
plied to wires 2A and 3A of the order wire
circuit (figs. 150, 151, and 155). In the order
circuit, the l-kc signal passes through resistors
R721 and R722 and the contacts of switch 5703 to
the transmitting circuits of the order wire. In
the operated position, switch S703 disconnects
from the order wire transmitting circuit, any
signals originating at either the attendant’s tele-
phone set or the two-wire telephone set that can
be connected to the order wire binding posts,
E735 and E736 (para 209).

211. Testing Facil i t ies

A general description of the test-
ing facilities is given in paragraph 97. The test-
ing facilities of the AN/TCC-3 consist of the
test oscillator, the measuring circuit, and associ-

ated circuits. A detailed analysis of the testing
facilities is given in paragraphs 212 through 225.

b. Block Diagram.

(1) A block diagram analysis of the test-
ing facilities (pars 212) is given with the aid
of the block diagram of the test oscillator and the
circuits associated with it (fig. 72) and the block
diagram of the measuring circuit (fig. 73),

(2) The testing facilities function in con-
junction with the four channel modems of the
TA-219/U and the order wire circuit, the trans-
mitting circuit, and the receiving circuit of the
AM-682/TCC-3. Figure 72 shows only the im-
portant parts of the circuits that function in
conjunction with the test oscillator. The test oscil-
lator consists of tube V701 and the associated
circuit elements. The measuring circuit (fig. 73)
consists of AMPLIFIER switch S771, filter FL-
771, rotary MEASURE switch S772, the rectifier
circuit comprised of transformer T771 and var-
istor CR771, and MEASURE meter M771.

212. Testing Facilities and Associated
Circuits, Block Diagram Analysis

a. Test Oscillator. The test oscillator produces
a l-kc output. The amplitude of the l-kc output
may be varied by adjusting TEST OSC OUTPUT
control potentiometer R705. The l-kc output

Figure 72. Test oscillator and associated circuits, block diagram.
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Figure 73. Measuring circuit, block diagram.

of the test oscillator is applied to the measuring
circuit (fig. 72). The magnitude of this l-kc
signal is indicated by MEASURE meter M771
when MEASURE switch S772 is in the TEST
OSC position (e(3) below).

b. 1-kc Test Signal To Order Wire Circuit.
When SEND OW switch S703 is operated from
the normal (vertical) position to the horizontal
position as is shown in figure 72, the l-kc output
of the test oscillator is fed through the trans-

circuits of the order wire circuit (para
the transmitting circuit of the AM-682/
In the transmitting circuit the 1-kc sig-

the transmitting amplifier.

the l-kc signal produces a 7-kc output, an 11-
kc output, a 15-kc output, and a 19-kc output,
respectively. These test signals are applied to the
transmitting circuit of the AM-682/TCC-3 (para
120) where the test signals are amplified and
transmitted to the distant station.

(2) The transmitting amplifier also applies
the teat signals  ((1) above) to the measuring
circuit. In this circuit, MEASURE meter M771
indicates the magnitudes of the 7-kc, 11-kc,
15-kc, and 19-kc signals, when AMPLIFIER
switch S77l is in the TR position and MEA-
SURE switch S772 i operated successively to the
7KC-CH1 position, he 11KC-CH2 position, the
15KC-CH3 position and the 19KC-CH4 position
(e below).
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switch S771 is held in the REC position and the
MEASURE switch S772 is operated successively
to the 1KC-OW position, the 19KC-CH4 posi-
tion and the 11KC-CH2 position ((2) below).
This adjusts the level of the input to the re-
ceiving amplifier. The procedure for adjusting
controls of the equalizers is known as the sys-
tem lineup (para 133a).

(2) The amplified test signals from the re
ceiving amplifier are applied to the four channel
modems of the TA-219/U (with the CHANNEL
SPECIAL SERVICE switch in the CHANNELS
position). In the receiving circuit of each chan-
nel modem, the test signal with the desired fre-
quency is selected by filtering and demodulated
by the carrier frequency. The demodulation pro-
duces a l-kc output from the demodulator am-
plifier (para 159).

(3) When the SEND-MEAS switch of any
one of the four channel modems is operated to
the MEAS position, the l-kc output of the de-
modulator amplifier is applied to the measuring
circuit. When MEASURE switch S772 is in the

position (with AMPLIFIER switch
perated), the magnitude of this 1-

kc signal is indicated by MEASURE meter M771.
The GAIN control potentiometer of the chan-
nel modem may be adjusted to obtain a desired
mete

e.
( 1) As shown in figure 73, when MEASURE

switch S772 is in the OFF position, the test probe
in the AM-632/TCC-3 is connected to the rec-
tifier circuit (trans 71 and varistor

applied to the test

jacks of the carrier supply to measure the out-
puts of the carrier supply. These outputs are rec-
tified and the resulting dc produces an indica-
tion on MEASURE meter M771. Normal con-
ditions exist when indications of 0 db are ob-
tained.

(2) In the MODEMS position, MEASURE
switch S772 permits application of the l-kc out-
put of the demodulator amplifier in the receiving
circuit of one of the four channel modems to
the measuring circuit (d (3) above).

(3) When MEASURE switch S772 is in the
TEST OSC position, the l-kc output of the test
oscillator is applied to the measuring circuit. The
TEST OSC OUTPUT control of the test oscil-
lator is properly adjusted when MEASURE meter
M771 indicates 0 db (para 212).

(4) When AMPLIFIER switch S771 is in
the TR position, the output of the transmitting
amplifier is applied to filter FL771 (fig. 73). When
the AMPLIFIER switch is in the REC position,
the output of the receiving amplifier is applied to
filter FL771. When rotary MEASURE switch
S772 is operated to the 1KC-OW position, the
7KC-CH1 position, the 11KC-CH2 position, the
15KC-CH3 position, and the 19KC-CH4 position,
Alter FL771 selects the l-kc, 7-kc, 11-kc, 15-kc,
and 19-kc test signals. MEASURE meter M771
indicates the magnitude of the applied test sig-
nals.

213. Functioning of Test Oscillator, Detailed
Analysis

A simplified schematic diagram of the test os-
cillator is shown in figure 74. The schematic

Figure 74. Test oscillator, simplified schematic diagram.
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minals D and N of jack J5 are connected in
parallel with terminals 8 and 11 of jacks J1,
J2, J3 and J4, which mate with plugs P101,
P201, P301, and P401 of channels 1, 2, 3, and
4 modems, respectively. These plugs are connect-
ed to SEND-MEAS switches S102, S202, S302,
and S402 of channels 1, 2, 3, and 4 modems, re-
spectively (figs. 146 through 149).

215. Measuring Circuit, Detailed Analysis

A detailed analysis of the measuring circuit for
the various positions of MEASURE switch S772
is given in paragraphs 216 through 223. The con-
nections of the testing facilities to their associated
circuits are discussed in paragraphs 224 and 225.

216. MEASURE Switch S772, OFF Position

a. Figure 75 shows the measuring circuit of
AM-682/TCC-3 bearing serial numbers 1 through
198 with the MEASURE switch in the OFF posi-
tion. In AM-682/TCC-3 bearing serial numbers
199 through 3180 a 400-ohm resistor has been
added in series with resistors R790, R791, R792
and R780, and reference symbols have been re-
assigned (figs. 156 and 157). Except for the
additional attenuation which may be obtained
by the inclusion of the additional 400-ohm re-
sistor, the circuit for serial numbers 199 through
3180 functions in the same manner as the cir-
cuit for serial numbers 1 through 198. The circuit
for AM-682/TCC-3 bearing serial numbers 1
through 198 functions as described in b below.

b. The test probe is connected to transformer
T771. The test probe is used to check the carrier
amplitudes at jacks J601, J602, and J603 in the
carrier supply. Transformer T771 steps up the

214. Distribution of 1-Kc Signal From
Test  Oscil lator
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Figure 75. Measuring circuit, MEASURE switch in OFF position.

217. MEASURE Switch S772, MODEMS
P o s i t i o n

TEST OSC position. The l-kc output of the test
oscillator is applied to the measuring circuit. In
the measuring circuit, the 1 kc passes through
an attenuating pad comprised of resistors R771,
R772, R773, R774, and R775. This pad att

nsformer T771 so that mete
conditions. The

nel control
indication (

213).

219.  MEASURE Switch S772,  1KC-OW
P o s i t i o n

218. MEASURE Switch S772, TEST OSC
Pos i t ion
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Figure 76. Measuring circuit, MEASURE switch in MODEMS position.

plider passes through the series-tuned circuit be-
tween terminals 1 and 6 of the filter to trans-
former T771. The other four series-tuned cir-
cuits of the filter (between terminals 2, 3, 4, 5, and
6) and their associated resistors, R784 through
R786 are connected to und through the con-

The l-kc test

221. MEASURE Switch S772, 11KC-CH2
P o s i t i o n

of only the l-kc
circuit

SURE meter M771 indicates the magnitude of
only the 7-kc test signal.

When the MEASURE switch is in t

220. MEASURE Switch S772, 7KC-CH1
P o s i t i o n

222. MEASURE Switch S772, 15KC-CH3
P o s i t i o n
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Figure 77. Measuring circuit, MEASURE switch in TEST OSC position.

Figure 78. Measuring circuit, showing MEASURE switch positions for measuring amplifier outputs.

1 3 6



transmitting amplifier or receiving amplifier (as
selected by the AMPLIFIER switch) is applied
through resistor R786 and the series-tuned circuit
between terminals 4 and 6 of Alter FL771 to
transformer T771. The other four series-tuned
circuits and their associated resistors are shorted

to ground. With the above-mentioned connection,
only the 15-kc test signal from either of the
amplifiers is selected by Alter FL771. Thus, MEA-
SURE meter M771 indicates the magnitude of
only the 15-kc test signal.

223. MEASURE Switch S772, 19KC-CH4
Position

When the MEASURE switch is in the 19KC-
CH4 position (fig. 78), the output of either the
transmitting amplifier or receiving amplifier (as
selected by the AMPLIFIER switch is applied
through the series-tuned circuit between terminals
5 and 6 of filter FL771. The other four series-
tuned circuits and their associated resistors are
shorted to ground. With the above-mentioned con-
nection, only the 19-kc test signal from either

he amplifiers is selected by filter FL771. Thus,
ASURE meter M771 indicates the magnitude

of only the 19-kc teat signal.

TM 11-5805-223-14/TO 31W1-2TCC3-1

alleled mating jacks J1, J2, J3, and J4 are con-
nected to terminals F and R of jack J5. This jack
mates with plug P898 of the AM-682/TCC-3.
Terminals F and R of plug P898 (figs. 150 and
151) are connected through terminals 9 and 10
of terminal board TB801 and terminals 5 and
4 of terminal board TB701 to wires 5A and 4A
of the measuring circuit.

226. System Alarm Circuit

a. General. A general description of the func-
tioning of the system alarm appears in para-
graph 98. A detailed analysis of the functioning
of the system alarm circuit appears in para-
graphs 227 through 232. This analysis is given
with the aid of the simplified schematic diagram
of the system alarm shown in figure 80. The
schematic diagram of the system alarm circuit
is shown in figure 159.

b. Block Diagram.

(1) The block diagram analysis of the sys-
tem alarm is given with the aid of the block
diagram of the system alarm and the circuit
associated with it. This block diagram appears
in figure 79.

224. Connection to Measuring Circuit
(2) The system alarm functions in con-

junction with the carrier supply, the transmit-
ting circuit of the distant
ceiving circuit of the local

227. Transmission Path of 4-Kc System

225. Connections to SEND-MEAS Switches
Alarm Pilot, Block Diagram Analysis

of  Channel  Modems
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Figure 79. System alarm circuit, block diagram.

Figure 80. System alarm, amplified schematic diagram.

1 3 8



d the distant terminal (para 172). The
4-kc system alarm pilots are transmitted through
the transmitting circuits of the terminals at a
level approximately 25 db below the level of test

gnals and communications.

b. The 4-kc system alarm signal and the com-
unication (or test) signals from the distant
rminal are transmitted over the transmission
edium to the local terminal (fig. 79). In the
cal AN/TCC-3, the signals pass through the re-
riving circuit of the AN/TCC-3 and are applied
 the system alarm. Similarly, a 4-kc system
arm pilot signal originating in the local AN/
CC-3 is transmitted to the system alarm of the
stant AN/TCC-3.

228. Functioning of System Alarm Circuit ,
Block Diagram Analysis

a. Functioning of System Alarm When 4-kc
Alarm Pilot is Preset. The 4-kc system

TM 11-5805-223-14/TO 31W1-2TCC3-1

tem alarm pilot signal are defective, the 4-kc sig-
nal may not be received by the system alarm,
or may be received at a very low amplitude.

(2) When the 4-kc signal is not received,
the voltage doubler does not produce a negative
output. If a 4-kc signal of a small magnitude is
received, the voltage doubler produces a very small
negative output. In either case, tube V741 is not
cut off and a large plate current flows.

(3) The plate current causes alarm relay
K741 to become operated. Operation of the alarm
relay completes the circuit of the buzzer and
CALL lamp when the ALARM CUTOFF switch
is in the normal (vertical) position.

(4) When the ALARM CUTOFF switch is
operated to its horizontal position, the operation
of the alarm relay still lights the SYSTE
ALARM lamp. The circuit of the CA
buzzer, however, is opened.

229. System Alarm Amplifier,  Detailed

Analys is
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230. Filter FL741

232. Functioning of Alarm Relay and
Associated Circuits, Detailed Analysis

Figure 81. Filter FL741, schematic representation.

231.  Voltage Doubler,  Detailed Analysis
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235. Ac Supply,  Detailed Analysis

233. Power Supply,  Detailed Analysis

236. Negative Supply,  Detailed Analysis

234 .  220-vo l t  Supp ly ,  De ta i l ed  Ana lys i s
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C H A P T E R  5

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

N O T E

N O T E

Section I. PREREPAIR PROCEDURES

237. Tests ,  Materials  and Test  Equipment

238. Removal of Punch-Out Parts  and Plug-
I n  A s s e m b l i e s

Section II. TROUBLESHOOTING

2 3 9 .  G e n e r a l

240.  Troubleshooting Procedures
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241. Test Equipment Required for
Troubleshooting
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2 4 2 .  G e n e r a l  P r o c e d u r e s

243. Equipment Differences
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244 .  Troub leshoo t ing  Char t
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245.  Troubleshooting Data
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247. Precautions Against  High Voltage

248. Voltmeter Loading

246 .  Vo l t age  Measurement s

249 .  Typ ica l  Vol tage  Measurements
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Table 1. Telephone Terminal AN/TCC-3. Voltage Measurements
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Table I. Telephone Terminal AN/TCC-3, Voltage Measurements-Continued

250 .  Res i s t ance  Measurement s
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2 5 1 .  P r e c a u t i o n s

255.  Tolerance Value for Resistance
M e a s u r e m e n t s

252. Correct Use of low and High Ranges

253. Parallel Resistance Connections

256. Typical Resistance Readings
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Table II. Telephone Terminal AN/TCC-3, Resistance Measurements
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Table II. Telephone Terminal AN/TCC-3, Resistance Measurements-Continued
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Table II. Telephone Terminal AN/TCC-3, Resistance Measurements-Continued

1 6 0



TM 11-5805-223-14/TO 31W1-2TCC3-1A

Table II. Telephone Terminal AN/TCC-3, Resistance Measurements-Continued

257.  Table Placement Diagram
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257.1. Circuit Element Location Diagrams

Figure 82. Telephone Modem TA-519/U, top view, tube location diagram

Figure 83. Amplifier Power Supply
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Figure 83.1
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Figure 84. Amplifier Power Supply 
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Figure 84.1

1 6 5



TM 11-5805-223-14/TO 31W1-2TCC3-1

Figure 85. Amplifier Power Supply
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Figure 86. 
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Figure 87.
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Figure 88.
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Figure 89.
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Figure 90.
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Figure 91.
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Figure 92.
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Figure 93.
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Figure 94.
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Figure 95. Ringer-oscillator plug-in assembly bottom view, circuit element
location diagram.

Figure 96.
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Figure 97.

Figure 97.1.
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Figure 98. Order wire output bracket assembly top view,                               
location diagram.
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Figure 99.
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Figure 100.
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Figure 101.
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Figure 102. Transmitting or receiving amplifier plug-in assembly, top view,
circuit element location diagram.
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Figure 103. Transmitting or receiving amplifier plug-in assembly, bottom view,
circuit element location diagram.
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Figure 104. Measuring circuit bracket assembly, top view,
circuit element location diagram (AM-682/TCC-3). Figure 105. Measuring Circuit bracket assembly, bottom

view, circuit element location diagram (AM-682/TCC-3).

Figure 104.1. Measuring circuit bracket assembly, top
view, circuit element location diagram (AM-682A, TCC-3). Figure 105.1 Measuring circuit bracket assembly, bottom

view, circuit element location diagram (AM-682A/TCC-3).
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Figure 106. Special service bracket assembly, top view,
circuit element  location diagram.

Figure 108. Equalizer bracket assembly, top view, circuit
element location diagram.

Figure 107. Special service bracket assembly, bottom view, Figure 109. Equalizer bracket assembly, bottom view,
circuit element location diagram. circuit element location diagram.
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Figure 110. Power supply bracket assembly, top view, circuit element location diagram.
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Figure 111.  Power supply bracket assembly, bottom view, circuit element
location diagram.
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Section III. SIGNAL SUBSTITUTION

2 5 8 .  G e n e r a l

(1) Signal substitution is a procedure that
permits a circuit to be checked under conditions
that simulate those encountered under normal
operation. In a signal substitution test, a signal
is applied to the circuit from a signal generator.
The applied signal duplicates, in frequency and
magnitude, a signal that is normally applied to
the circuit. The dc and ac power required for the
operation of the circuit also is applied. It is then
possible to check a large or small portion of the
circuit by checking the outp of that portion of
the circuit and comparing the value of the mea-
sured output with the normal value. Marked dif-
ferences between the measured and normal values
indicate that the portion of the circuit from which
the output was measured is not operating normal.
A close agreement between measured and nor-
mal values indicates normal operation.

(2) The principal advantage of the signal
substitution method is that it usually enables the
repairman to localize a trouble accurately and
quickly to a particular stage or circuit. A com-
paratively small number of test points is required
in signal substitution in order to localize the
trouble.

b. Use Of Signal Substitution

(1) It is desirable to use signal substitu-
tion when the trouble has been localized to a
major circuit but has not been localized either to
a small portion or to an element of that circuit.
After the circuit is connected to duplicate opera-
ting conditions, the repairman checks the output
of the portion of the circuit that is closest to
the point of application of the signal. Each suc-
ceeding portion of the circuit is checked, progress-
ing in sequence toward the portion on the circuit

hest from the point of application of the
al.

test point that in-
each step in the
all previous steps
Isolate and clear

schematic diagrams for

the AN/TCC-3 are shown in figures 145 throug
160.

(3) After the trouble has been localized to
a portion of the circuit by the signal substitution
method, take voltage and resistance measurements
(para 249 through 266) and perform a check of
questionable elements (para 277 through 292) in
that portion of the circuit in order to determine
the faulty part. Do not use voltage and resis-
tance measurements in place of signal substitu-
tion for localizing the trouble to a particular
portion of a circuit. In order to localize a trouble
within a major circuit by using voltage and re-
sistance measurements, it would be necessary to
make an excessive number of measurements.
Furthermore, not all troubles will cause changes
in voltage and resistance measurements at test
points.

(4) When signal substitution is to be per-
formed in a circuit, refer to the paragraph that
outlines the test for that circuit. The chart below
lists the circuits for which signal substitution
tests are given and the paragraphs that describe
the tests for these circuits. Each paragraph that
describes a test states whether the circuit is tested
as part of the terminal or removed from the
terminal, what test equipment is required for
the test, how to connect the test equipment to
the circuit under test, what adjustments are neces-
sary, and what the normal measurements are a
each test point.

Circuit Paragraph
Channel 1 modem, transmitting path _ _ _ _ _ _ _ _ _ _ _ 259
Channel 1 modem, receiving path _ _ _ _ _ _ _ _ _ _ _ _ _ 260
Channel 2 modem, transmitting path _ _ _ _ _ _ _ _ _ _ 261
Channel 2 modem, receiving path _ _ _ _ _ _ _ _ _ _ _ _ _ 262
Channel 3 modem, transmitting path _ _ _ _ _ _ _ _ _ _ _ 263
Channel 3 modem, receiving path _ _ _ _ _ _ _ _ _ _ _ _ _ 264
Channel 4 modem, transmitting path _ _ _ _ _ _ _ _ _ 265
Channel 4 modem receiving path _ _ _ _ _ _ _ _ _ _ _ _ 266
Ringer-oscillator _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 267
System alarm _ _ _ _ _ _ _ _ _ _ _ _
Order wire_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 

268
269

259. Channel Modem Transmitt ing path

a Test Conditions. The transmitting path of
channel 1 modem must be tested with the modem

1 8 8

Carrier supply _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 270
Transmitting and receiving amplifiers  _ _ 271
Measuring circuit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 272
Special service, transmitting path _ _ _ - 273
Special service, receiving path _ _ _  _ _ - - - - - 274
Cable matching network end associate circuits 276
Equalizers ond associated input circuit - - - - 276
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readings will indicate the presence of trouble and
may suggest the nature of the trouble.

Point A Point B
1 Stand-off E107 Standoff E108  0.5
2 Terminal 3 of Chassis ground 0.17

filter FL101.
8 Terminal a of Chassis ground - - 0.10

filter FL102.
4 Terminal 1 of Chassis ground _ _ 0.014 ± 0.0014

filter FL102.
5 Terminal 2 of Terminal 2 of 0.4

transformer transformer
T104. T103.

260. Channel 1 Modem Receiving path

a. Test Conditions. The test
modem receiving path are the same as those for
the modem transmitting path. These conditions
arc described in paragraph 259a.

b. Equipment Required, The equipment re-
quired for testing the modem receiving paths
consists of the equipment listed in paragraph
259b for the transmitting path, plus a power
supply to provide +200 volts dc and 6.3 volts ac.

c. Connections. The following chart indicates
the connections necessary for performing the
tests. The first column lists the items to be con-
nected and the second column lists the points to
which the items are connected.

Item Connected to-
Extension cable _ _ _ _ _ _ _ _ _ _ Plug P101 of channel modem.
+200 volts _ _ _ _ _ _ _ _ _ _ _ _ _ _ Terminal 2 of extension cable.
Terminal 5 of extension Power supply ground.

cable.
6.3 volts ac _ _ _ _ _ _ _ _ _ _ _ _ _ _ Terminals 1 and 4 of exten-

sion cable.
Carrier-frequency signal Terminals 0 and 3 of exten-

generator. sion cable.
Signal-frequency signal Ternimals 14 and 17 of ex-

generator. tension cable.
Terminal 4 of Alter FL102 Chassis ground.
600-ohm (±1%) resist- 4W-R binding posts E103 and

ance. E104.

d. Adjustments.

(1) Operate the 2W-4 switch to the 4W
position.

(2) Adjust the G IN control to the ex-
treme clockwise position.

(3) Adjust the carrier- uency signal gen-
erator frequency to 8.00 kc its output to 0.8
volt.

(4) Adjust the s cy s n-
erator frequency to its to
0.3 volt.
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e. Measurements. The following chart indi-
cates the normal ac voltage readings obtained
when the vacuum-tube voltmeter is connected be-
tween point A and point B. The readings obtained
from the circuit under test should be approxi-
mately equal to the normal readings listed.
Marked variations from these normal readings
will indicate the presence of trouble and may
indicate the nature of the trouble. Disconnect
signal-frequency signal generator before making
the measurement of test number 4 in the chart
below. Reconnect the signal-frequency signal
generator for all subsequent measurements.

TestNo Point A Point B
1 Terminal 3 of Chassis ground  _ _ 0.14

Alter FL103.
2 Terminal 6 of Chassis ground - - - - -  0.04

transformer
T106.

3 Terminal 6 of Chassis ground _ _ _ _ _ 0.02
transformer
T105.

4 Terminal 3 of Terminal 3 of trans- 0.4
transformer former T106.
T105.

5 Terminal 3 of Chassis ground  _ _ _ 0.02
filter FL104.

6 Terminal 3 of Chassis ground _ _ _ 2.0
transformer
T107.

7 Terminal 1 of Terminal 2 of trans- 0.02
transformer former T108.
T108.

8 Binding post Binding post E104 2.0 ± 0.4
E103.

261. Channel 2 Modem Transmitting Path

a. Test Conditions. The test conditions for the
channel 2 modem transmitting path are the same
as those for the channel 1 modem transmitting
path. These conditions are described in para-
graph 259a.

b. Equipment Required. The equipment re-
quired for testing the channel 2 modem trans-
mitting path is the same as that required for
testing the channel 1 modem transmitting path.
This equipment is described in paragraph 259b.

c. Connections. The following chart shows the
connections. necessary for performing the tests.
The first column lists the items to be connected

ond column lists the points to which
are connected.

_ _ Plug P201 of channel modem.
signal Terminals 0 and 3 of exten-

sion cable.

Item Connected to-
Signal-frequency signal 4W-T 2W binding posts of

generator. channel modem.
Terminal 4 of filter FL202 _ Chassis ground.
600-ohm (±1%) resistor _ Terminals 16 and 19 of ex-

tension cable.

d. Adjustments.

(1) Operate the 2W-4W switch to the 2W
position.

(2) Adjust the carrier-frequency signal gen-
erator to 12.00 kc and its output to 0.8 volt.

(3) Adjust the signal-frequency signal gen-
erator to 1 kc and its output to 0.8 volt.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected between
point A and point B. The readings obtained from
the circuit under test should be approximately
equal to the normal readings. Marked variations
from these normal readings will indicate the
presence of trouble and may indicate the nature
of the trouble. Disconnect the signal-frequency
signal generator when making the last measure-
ment in the chart. The carrier signal only is
applied.

Point A Point B
1 Stand-off E207 Stand-off E208 0.5
2 Terminal 3 of Chassis ground  0.17

filter FL201.
3 Terminal 3 of Chassis ground _ _ _ 0.05

filter FL202.
4 Terminal 1 of Chassis ground _ _ _ _ _ _ 0.014

Alter FL202.
5 Terminal 2 of Terminal 2 of trans- 0.4

transformer former T203.
T204.

262. Channel 2 Modem Receiving Path

a. Test Conditions. The test conditions for the
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263. Channel 3 modem Transmitting PathExtension
Item

cable _ _ _ _ _ _ _ _ _ _ Plug
Connected to-

P201 of channel modem.
+ 2 0 0  v o l t s  _  _  _  _ Terminal 2 of extension cable.
Terminal

cable.
5 of extension Power supply ground.

6.3 volts ac - - - - - - - - - - Terminal 1 and 4 of exten-
sion cable.

Carrier-frequency signal Terminals 0 and 3 of exten-
generator. sion cable.

Signal-frequency signal Terminals 14 and 17 of exten-
generator. sion cable.

Terminal 4 of filter FL203 Chassis ground.
600-ohm (±1%) resistor Binding posts E203 and E204.

d. Adjustments.

(1) Operate the 2W-4W switch to the 4W
position.

(2) Adjust the GAIN control to the ex-
treme clockwise position.

(3) Adjust the carrier-frequency signal gen-
erator to 12.00 kc and its output to 0.8 volt.

(4) Adjust the signal-frequency signal gen-
erator to 11 kc and its output to 0.3 volt.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected between
point A and point B. The readings obtained from
the circuit under test should be approximately
equal to the normal readings. Marked variations
from the normal readings will indicate the pre-
sence of trouble and may indicate the nature of
the trouble. Disconnect the signal-frequency sig-

POint A
1 Terminal 3 of

Alter FL203.
2 Terminal 6 of

transformer
T206.

3 Terminal 6 of
transformer
T205.

4 Terminal 3 of
transformer
T205.

5 Terminal 3 of
filter FL204.

6 Terminal 3 of
transformer
T207.

7 Terminal 1 o

Point B
Normal readings

(volts-ac)
Chassis ground _ _ _ 0.07

Chassis ground _ _ _ 0.02

Chassis ground _ _ _ _ _ 0.02

Terminal 3 of trans- 0.4
former T206.

Chassis ground _ _ _ _ _ 0.02

Chassis ground  _ 0.02

Terminal 3 of trans- 2.0
former T208.

Binding post E204 2.0 ± 0.4

a. Teat Conditions. The test
the channel 3 modem transmitting path are the
same as those for the channel 1 modem trans-
mitting path. These conditions are described in
paragraph 259a.

b. Equipment Required. The equipment re-
quired for testing the channel 3 modem trans-
mitting path is the same as that required for
testing the channel 1 modem transmitting path.
This equipment is described in paragraph 259b.

c. Connections. The following chart indicates
the connections necessary for performing the
tests. The first column lists the items to be con-
nected and the second column lists the points to
which the items are connected.

Item Connected to-
Extension cable _ _ _ _ _ _ Plug P301 of channel modem.
Carrier-frequency signal Terminals 0 and 3 of exten-

generator. sion cable.
Signal-frequency signal 4W-T 2W binding posts of

generator. channel modem.
Terminal 4 of filter Chassis ground.

FL301.
600-ohm (±1%) resistor Terminals 16 and 19 exten-

sion cable.
d. Adjustments.

(1) Operate the 2W-4W switch to the 2W
position.

(2) Adjust the carrier-frequency signal gen-
erator to 16 00 kc and its output to 0.8 volt.

(3) Adjust the signal-frequency signal gen-
erator to 1 kc and its output to 0.8 volt.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected between
point A and point B. The readings obtained from
the circuit under test should approximately
equal to the normal readings. rked variations
from these normal readings ll indicate the
presence of trouble and may indicate the nature
of the trouble. Disconnect signal-frequency signal
generator before making test number 5.

Point A Point B
1 Stand-off Stand-off E308 0.05

E307.
2 Terminal 3 of Chassis ground 0.17

filter FL301.
3 Terminal 3 of Chassis u n d 0.05

filter FL302.
4 Terminal 1 of Chassis und 0.

filter FL302. 001
5 Terminal 2 of Terminal 2 of tran

transformer former T303.
T304.
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264. Channel 3 Modem Receiving Path

a. Test Conditions. The test co
channel 3 modem receiving path are the same
as those for the channel 1 modem transmitting
path. These conditions are described in para-
graph 259a.

equipment require
em receiving path
r testing the chan-

receiving path. This equipment is

The following
the connections necessary

chart indicates
for performing the

column lists the items to be con-
second column lists the point to

ms are connected.
connected to-

Plug P301 of channel modem.

Terminal 5 of extension Power supply ground.
cable.

6.3 volts are Terminals 1 and 4 of exten-
sion cable.

Carrier-frequency signal Terminals 0 and 3 of exten-
sion cable.

Si ency signal Terminals 14 and 17 of ex-
tension cable.

Terminal 4 of filter Chassis ground.
FL302.

600-ohm (±1%) resistor Binding posts E303 and
E304.

control to the extreme

the carrier-frequency signal gen-

chart indicates
obtained when
connected be-

1 Terminal 3 of
filter FL 303.

2 Terminal 6 of
transformer
T306.

3 Terminal 6 of
transformer
T305.

4 Terminal 3 of
transformer
T305.

5 Terminal 3 of
filter FL304.

6 Terminal 3 of
transformer
T3O7.

7 Terminal 1 of
transformer

8 Binding post
E303..

Chassis ground -- --- 0.07

asis ground 0.02

Chassis ground _ _ _ 0.02

Terminal 3 of trans- 0.4
former T306.

Chassis ground _ _ _ _ _ 0.02

Chassis ground _ _ _ _ 0.02

Terminal 2 of trans- 2.0
former T308.

Binding post E304 _ _ 2.0 ± 0.4

265. channel 4 Modem Transmitt ing Path

a. Test Conditions. The test conditions for the
channel 4 modem transmitting path are the
same as those for the channel 1 modem trans-
mitting path. These conditions are described in
paragraph 259a.

b. Equipment Required. The equipment re-
quired for testing the channel 4 modem trans-
mitting path is the same as that required for
testing the channel 1 modem transmitting path.
This equipment is described in paragraph 259b.

c. Connections. The following chart indicates
the connections necessary for performing the
tests. The first column lists the items to be con-
nected and the second column lists the points
to which the items are connected.

Item
Extension cable _ _ _ _ _ _
Carrier-frequency signal

generator.
Signal-frequency signal

generator.
Terminal 4 of filter

FL402.
60-ohm (±1%) resistor

Corrected to-
Plug P401 of channel modem.
Terminals 0 and 3 of exten-

sion cable.
4W-T 2W binding posts of

channel modem.
Chassis ground.

Terminal 16 and 19 of ex-
tension cable.

d. Adjustments.

(1) Operate the 2W-4W switch to the 2
p o s i t i o n .  

(2) Adjust the carrier-frequency signal gen-
erator to 29.00 kc and its output to 0.8 volt.

(3) Adjust the signal-frequency signal gen-
erator to 1 kc and its output to 0.8 volt.
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e. Measurements. The following chart indi-
cates the normal ac voltage readings obtained
when the vacuum-tube voltmeter is connected be-
tween point A and point B. The readings ob-
tained from the circuit under test should be ap-
proximately equal to the normal readings. Marked
variations from these normal readings will indi-
cate the presence of trouble and may indicate
the nature of the trouble. Disconnect signal-fre-
quency signal generator before making the last
test in the chart.

Point A
1 Stand-off

E407.
2 Terminal 3 of

Alter FL401.
3 Terminal 3 of

filter FL402
4 Terminal 1 of

filter FL402.
5 Terminal 2 of

transformer
T404.

Point B
Stand-off E408 _ _ _ 0.5

Chassis ground _ _ _ _ _ 0.17

Chassis ground _ _ _ _ 0.05

Chassis ground _ _ _ _ _ 0.014
±0.0014

Terminal
former

2 of trans-
T403.

0.4

266. Channel 4 Modem Receiving Path
a. Test Conditions. The test conditions for the

channel 4 modem receiving path are the same as
those for the channel 1 modem transmitting path.
These conditions are described in paragraph
259a.

b. Equipment Required. The equipment re-
quired for testing the channel 4 modem receiving
path is the same as that required for testing
the channel 1 modem receiving path. This equip-
ment is described in paragraph 259b.

c. Connectiona. The following chart indicates
the connections necessary for performing the tests
The first column lists the items to be connected
and the second column lists the points to which
the items are connected.

Item
Extension Cable _ _ _ _ _ _
+200 volts _ _ _ _ _ _ _ _ _
Terminal 5 of extension

cable.
6.3 volts ac

267. Ringer-Oscillator

Carrier-frequency signal
generator.

Signal-frequency signal
generator.

Terminal 4 of filter
FL403.

660-ohm (±1%) resistor

Connected to-
Plug P401 of channel modem.
Terminal 2 of extension cable.
Power Supply ground.

Terminals 1 and 4 of exten-
sion cable.

Terminal 0 and 3 of exten-
sion cable.

Terminals 14 and 17 of ex-
tension cable.

Chassis ground.

Binding posts E403 and
E404.

6. Adjustments.
(1) Operate the 2W-4W switch to the 4W

(2) Adjust the GAIN control to the ex-
treme clockwise position.

(3) Adjust the carrier-frequency signal gen-
erator to 20.00 kc and its output to 0.8 volt.

(4) Adjust the signal-frequency signal gen-
erator to 19 kc and its output to 0.3 volt.

e. Measurements. The chart below indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected between
point A and point B. The readings obtained from
the circuit under test should be approximately
equal to the normal readings. Marked variations
from these normal readings will indicate the
presence of trouble and may indicate the nature
of the trouble. Disconnect the signal-frequency
signal generator when making the fourth test in
the following chart. Reconnect it for the sub-
sequent tests.
TestNo Point A Point B
1 Terminal 3 of Chassis ground _ _ _ _ 0.07

Alter FL403.
2 Terminal 6 of Chassis ground _ _ _ _ _ 0.02

transformer
T406.

3 Terminal 6 of Chassis ground _ _ _ _ 0.02
transformer
T405.

4 Terminal 3 of Terminal 3 of trans- 0.04
transformer former T406.
T405.

5 Terminal 3 of Ground _ _ _ _ 0.02
filter FL404.

6 Terminal 3 of Ground 0.02
transformer
T407.

7 Terminal 1 of Terminal 2 of trans- 1.7
transformer former T408.
T408.

8 Binding post Binding post E404 1.7± 0.35
E403.

a. Test Conditions. The ringer-oscillator is
tested apart from the telephone terminal. The
ringer-oscillator is a plug-in unit and can be re-
moved from the terminal without difficulty (para
87g).

b. Equipment Required. Four items are required
to test the ringer-oscillator. These items are a
signal generator, extension cable, a power supply
and a vacuum-tube voltmeter.

c. Connections. The following chart indicates
the connections necessary for performing the
tests. The first column lists the items to con-
nected and the second column lists the Points
to which the items are connected.
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Extension cable  _ _ 
Signal generator _ _ _ _ _

-10 volts _ _ _ _ _ _ _ _ 

+200 volts - - - - - - - - - - - - -

Power supply ground _ _

6.8 volts ac _ _ _ _ _ _ _ _ _ _ _ _

Short _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

d. Adjustments.

Connected to-
Plug P1 of ringer-oscillator.
Terminal 1 of extension cable

and terminal 4 of chassis
ground.

Terminal 13 of extension
cable.

Terminal 19 of extension
cable.

Chassis ground (terminal 4
of extension cable).

Terminala 12 and 15 of ex-
tension cable.

Terminals 2 and 5 of exten-
sion cable.

(1) Adjust the signal generator frequency
accurately to 1,600 cps.

(2) Adjust the output of the signal genera-
tor for 0.025 volt.

e. easurements.

(1) Using 16,000-cps signal. The following
chart indicates the normal voltage readings ob-
tained when the vacuum-tube voltmeter is con-
nected between point A and point B. The first
three voltage readings are ac; the last two read-
ings are dc. The readings obtained from the cir-
cuit under test should be approximately equal
to the normal readings. Marked variations from
these normal readings will indicate the presence
of trouble and may indicate the nature of the
trouble.

Point A Point B
1 Stand-off El _ _ Chassis ground _ _ _ 0.19 volt ac.
2 Pin 4 of tube Chassis ground _ _ 1.1 volts ac.

V1.
5 Stand-off E10 Chassis ground _ _ 4.9 ± 1.0

volts ac.
4 stand E6 _ _ Chassis ground _ _ -6.1 volts

dc.
5 Stand-off E2 _ _ Chassis ground _ _ _ _ -6.1 volts

dc.

1,000-cps signal. The following
the voltage readings obtained

using a 1,000-cps signal.
tests indicated, it is neces-

e frequency adjustment of

Test
No. Point A Point B Normal readings

1 Pin 4 of tube Chassis ground - - - 1.5 volts ac.
V1.

2 Stand-off E15 _ Stand-off E6 - - - - - 9.4 volts ac.
3 Stand-off E6 _ _ Chassis ground - - -2.6 ± 0.5

volts dc.
4 Stand-off E2 _ _ Chassis ground - - +2.9 ± 0.5

volts dc.

268. System Alarm

a. Test Conditions. The system alarm is not
a plug-in circuit. Do not attempt to remove it
from the terminal.

b. Equipment Required. Two items of equip-
ment are required for testing the system alarm.
This test equipment consists of a signal genera-
tor and a vacuum-tube voltmeter.

c. Connections. The following chart indicates
the connections necessary for performing the
tests. The first column lists the item to be con-
nected, and the second column lists the points
to which the item is connected.

Item Connected to-
Signal generator _ _ _ _ _ _ _ Stand-off E744 and chassis

ground.

d. Adjustments.

(1) Operate the terminal’s POWER switch
to the ON position.

(2) Adjust the signal generator frequency
accurately to 4.00 kc and its output to 0.14 volt.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected be-
tween point A and point B. The readings obtained
from the circuit under test should be approxi-
mately equal to the normal readings. Marked
variations from these normal readings will indi-
cate the presence of trouble and may indicate the
nature of the trouble. When the 4.00-kc signal is
applied to the system, the SYSTEM ALARM and
CALL lamps are extinguished and the buzzer does
not sound.

Point A Point B
1 Terminal 1 of s ground _ _ _ _ _ 0.07

filter FL741.
2 Terminal 3 of ground - - - - - 0.8

filter FL741.
3 Pin 1 (grid) of C s ground _ _ _ _ 0.8

tube V741.
4 Pin 5 (plate) of Ch 5.0 ± 1

tube V741.
5 Junction of var C ground __ __ 1.0
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269. Order Wire

a. Test Conditions. The order wire circuit is
not a plug-in circuit. Do not attempt to remove
it from the terminal.

b. Equipment Required Two items of equip
ment are required for testing the order wire cir-
cuit. This test equipment consists of a signal
generator and a vacuum-tube voltmeter.

c. Connections. The following chart indicates
the connection necessary for performing tests.
The first column lists the item to be connected
and the second column lists the point to which
the item is connected.

Item connected to-
signal generator  _ _  _ _ Binding posts E735 and

E736.
2 7 0 .  C a r r i e r  S u p p l y

d. Adjustments.
(1) Operate the terminal’s POWER switch

to the ON position.
(2) Adjust the signal generator frequency

accurately to 1.00 kc and its output to 0.775 volt.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected between
point A and point B. The readings obtained from
the circuit undet test should be approximately
equal to the normal readings. arked variations
from these normal readings will indicate thy pre-
sence of trouble and may indicate the nature of
the trouble. Before performing tests 11 through
13 in the chart. operate the ORDER WIRE
switch to the TALK position.

Point A Point B
1 Terminal 1 of Terminal 6 of trans- 0.5

transformer former T724.
T724.

Stand E724 _ _ _ 0.3

Ground _ _ _ _ _ _ _ _ _ _ _ 0.25

3 of Ground 0.24

Ground _ _ _ _ _ _ _ _ _ _ 0.2 ± 0.02

Ground _ _ _ _ _ _ _ _ _ 0.01

Terminal 4 of trans - 0.5
former T724.

10 Terminal 3 of
jack J802.

11 Terminal 5 of
transformer
T711.

12 Stand-off
E710.

13 Terminal 5 of
transformer
T712.

14 Terminal 1 of
transformer
T712.

15 Stand-off
E711.

Ground _ _ _ _ _ _  _ _ _ 0.33

Terminal 6 of trans- 0.5
former T711.

Terminal 1 of trans- 0.2
former T711,

Terminal 6 of trans- 0.32
former T712.

Terminal 4 of trans- 0.23
former T712.

Stand-off E712 0.22

a. Test Conditions. The carrier supply is tested
apart from the telephone terminal. The carrier
supply is a plug-in unit and can be removed from
the terminal without difficulty (para 87f).

b. Equipment Required. Ten items of test equip-
ment are required to test the carrier supply. These
items are a power supply, an extension cable,
a vacuum-tube voltmeter, four 60-ohm resistors,
and three 600-ohm resistors. No signal generator
is required because the carrier supplies its own
signal.

c. Connections. The following chart indicates
the connections necessary for performing the tests
The first column lists the items to be connected
and the second column lists the points to which
the items are connected.

Item Connected to-
Extension cable
+ 2 0 0  v o l t s  _  

Plug P601 of carrier supply.
Terminal 13 of extension

cable.
Power supply ground Terminal 16 of extension

cable.
6.3 volts ac _ _ _ _ _ _ _ _ _ _ _ Terminals 0 and 1 of exten-

sion cable.
60-ohm resistors:

No. 1 _ _ _ _ _ _ Pins 9 and 12 of extension
cable.

No. 2 _ _ _ _ _ _ _ Pins 6 and 3 of extension
CL Me.

No. 3 _ _ _ _ _ _ _ _ Pins 8 and 11 of extension
cable.

No.4 _ _ _         

600-ohm resistors:
No. 1 _ _ _ _ _

No. 2 _ _ _ _ 

No. 3 _ _ _ _ _ _ 
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271. Transmitting and Receiving Amplifiersd. Adjustments. No adjustments are required
for testing the carrier supply. When the 16-kc
oscillator is operating normally, the frequency
and amplitude of the output have the correct
values.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected between
point A and point B. The readings obtained from
the circuit under test should be approximately
equal to the normal readings. Marked variations
from these normal readings wil l  indicate the
presence of trouble and may indicate the nature
of the trouble. Operation of the 16-kc oscillator
is checked at jack J601.

Point A Point B
1 Jack J601 _ _ _ _ _ Chassis ground _ 0.59 ± 0.1
2 Terminal 6 of Chassis ground _ 5.2

transformer
T602.

3 Terminal 4 of Chassis ground _ _ _ 2.5
transformer
T604

4 Terminal 4 of Chassis ground _ _ _ 2.0
transformer
T605

5 Jack J602 _ Chassis ground  _ _ 0.4 ± 0.15
6 Terminal 19 of Chassis ground 0.1

extension
cable.

7 Jack J603 - Chassis ground _ 0.59 ± 0.1
8 Terminal 1 of Chassis ground _ _ 62

inductor
L603.

9 Terminal 3 of Chassis ground  _ _ 1.39
filter FL601.

10 Terminal 12 of Terminal 9 of exten- 0.69 to 1.1
extension sion cable.
cable.

11 Terminal 3 of Chassis ground - 1.39
filter FL602.

12 Terminal 6 of Terminal 3 of exten- 0 69 to 1.1
extension sion cable.
cable.

13 Terminal 3 of Chassis  ground 2.15
filter FL603.

14 Terminal 3 of Chassis ground - _5
transformer
T610.

15 Terminal 8 of Terminal 11 of exten- 0.69 to 1.1
extension sion cable
cable.

16 Terminal 3 of Chassis ground 1.2
filter YL604.

17 Terminal 5 of Terminal 2 of exten- 0.69 to 1.1
extension sion cable.
cable.

a. Teat Conditions. The transmitting and re-
ceiving amplifiers are tested apart from the tele-
phone terminal. These smplifiers are plug-in as-
semblies and can be removed from the terminal
without difficulty (para 87d, and e).

Item Connected to-
Extension cable _ _ _ _ _ _ Plug P51 of amplifier.
+200 volts _ _ _ _ _ _ _ _ _ Terminal 12 of extension

cable.
Power supply ground _ _ Terminal 14 of extension

cable.
6 3 volts ac _ _ _ _ _ _ _ _ _ _ _ _ Terminals 6 and 9 of exten-

sion cable.
Terminal 13 of extension Terminal 19 of extension

cable. cable.
Terminal 16 of extension Terminal 18 of extension

cable. cable.
Terminal 4 of extension Terminal 7 of extension

cable. cable.
Signal generator _ _ _ Terminal 19 of extension

cable and chassis ground.
600-ohm (±1%) resistor Terminals 3 and 10 of ex-

tension cable.
600-ohm (±1%) resistor _ Terminals 5 and 8 of exten-

sion cable.

b. Equipment Required. Six items of equipment
are required to test the transmitting and receiving
amplifiers. These items are a power supply, a sign
generator,  an extension cable,  a  vacuum-tube
voltmeter, and two 600-ohm resistors.

C. Connections. The following chart indicates
the connections necessary for performing the
tests. The first column lists the items to be con-
nected and the second column lists the mints to
which the items are connected.

d. Adjustments.

(1) Operate the AMP OUT switch to the
positions indicated in the chart in e below.

(2) Adjust the siganl generator frequency
accurately to 11.00 kc and its output to the volt-
ages indicated in the chart.

e. Measurements. The following chart indicates
normal ac voltage readings obtained when the
vacuum-tube voltmeter is connected between point
A and point B and the signal generator output
voltage and the AMP OUT switch are adjusted
as indicated for each test. The readings obtained
from the circuit under test should be approxi-
mate;>- equal to the normal readings. Marked
variations from these normal readings will in-
dicate the presence of trouble and may indicate
the nature of the trouble. When making test 8,
ground terminal 5 of transformer T51. Test
8 is a feed-back circuit test.

1 9 6



TM 11-5805-223-14/TO 31W1-2TCC3-1

Point A
1 Terminal 6 of transformed T51 _ _
2 Stand-off E55 _ _ _ _ _
3 Terminal 4 of transformer T52- - - - - - 
4 Terminal 5 of extension cable
5 Terminal 5 of extension cable _ _
6 Terminal 3 of extension cable
7 Terminal 3 of extension cable
8 Terminal 5 of extension cable

Point B
AMP OUT

Chassis ground _ _ _ _ _ _ _ _ _ _ _ 0.014
Chassis ground _ _  _ _ _ _ _ _ 0.014
Chassis ground _ 0.014
Chassis ground _ _ 0.014
Chassis ground - - 
Terminal 10 of extension cable

0.014
0.014

Terminal 10 of extension cable
Chassis ground

0.014
0.0013

switch
positions
10 DB
10 DB
10 DB
10 DB
0 DB
0 DB

10 DB
10 DB

0.012
1.25

15 0
3.7
1.25
1.65
1.15
0.88

272.  Measuring Circuit

a. Test Conditions. The measuring circuit is
not part of a plug-in assembly. Do not attempt
to remove it from the terminal. Make all mea-
surements at or near room temperature. Varia-

d. Adjustments. Adjustments necessary for
testing the measuring circuit are not the same
for all tests. ake the adjustments for each test
called for in the generator frequency and
output column in rt in e below.

tions in temperature will cause variations in
readings.

b. Equipment Required. TWO items of equip-
ment are required to test the measuring circuit.
This test equipment consists of a signal genera-
tor and a vacuum-tube voltmeter.

c. Connectors. Connections necessary for test-
ing the measuring circuit are not the same for
all tests. Make the connections for each test called
for in the Meter connections and Signal genera-
tor connections columns in the chart in e below.

273. Special Service Transmitting Path
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d. Adjustments.

(1) Adjust the CHANNELS--SPECIAL
SERVICE switch to the SPECIAL SERVICE
position.

(2) Adjust the signal generator frequency
accurately to 1.00 kc and its output to 0.775 volt.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when
the vacuum-tube voltmeter is connected between
the point A and point B. The readings obtained
from the circuit under test should be approxi-
mately equal to the normal readings. Marked
variations from these normal readings will indi-
cate the presence of trouble and may indicate
the nature of the trouble.

Point A Point B
I Terminal 6 of Chassis ground - 0.60

transfomer
T801.

3 Stand-off E806 Chassis ground
3 Stand-off E813. Chassis ground  _ _ 

0.0044
0.00245

4 Terminal 13 of Chassis ground 0.00245
of jack J801

274. Special Service Receiving Path

a. Test Conditions. The special service receiv-
ing path is not part of a plug-in assembly. Do
not attempt to remove it from the terminal.

b. Equipment Re red. Two items of equip-
ment are required for testing the special service
receiving path. This equip
nal generator and a vacuum

c. Connections.
the connections to
The first column
and the second
the item is connected.

variations from these normal readings will in-
dicate the presence of trouble and may indicate
the nature of the trouble.

Point A
1 Terminal 6 of

transformer
T802.

2 Stand-of?
E808.

8 Terminal 5 of
jack J802.

Point B
Chassis ground _ _ 0.60

Chassis ground - - - - 0.19

Chassis ground _ - 0.19

275. Cable Matching Network and
Associated Circuits

a. Test Conditions. The cable matching net-
work and associated circuits are not part of a
plug-in assembly. Do not attempt to remove them
from the terminal.

b. Equipment Required. Two items of equip
ment are required for testing the cable matching
network and associated circuits. This equipment
consists of a signal generator and a vacuum-tube
voltmeter.

c. Connections. The following chart indicates
the connections to be made for performing
The first column lists the item to be conn
and the second column lists the points to which
the item is connected.

item Connected to-
Signal generator _ _ Protectors E763 and E764.

d. A ts.

(1) Adjust the siganl generator frequency
to 1.00 kc.

e output of the signal
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276. Equalizers and Associated Input Circuit

a. Test Conditions. The equalizers and associated
circuit are not part of a plug-in assembly. Do
not attempt to remove them from the circuit.

b. Equipment Required Two items of equip-
ment are required for testing the equalizers and
associated circuit. This equipment consists of a
signal generator and a vaccum-tube voltmeter.

c. Connections. The following chart indicates
the connections to be made for performing tests.
The first column lists the item to be connected

 and the second column lists the points to which
the item is connected.

I

Item Connected to-
Signal generator _ _ _ _ _ _ _ _ Protectors E737 and E738.

TM 11-5805-223-14/TO 31W1-2TCC3-1

d. Adjustments.

(1) Adjust the signal generator frequency
to 1.00 kc.

(2) Adjust the output of the signal genera-
tor to 0.775 volt.

e. Measurements. The following chart indicates
the normal ac voltage readings obtained when the
vacuum-tube voltmeter is connected between point
A and point B. The readings obtained from the
circuit under test should be approximately equal
to the normal readings. Marked variations from
these normal readings will indicate the presence
of trouble an may indicate the nature of the
trouble.

Point A Point B
1 Terminal 5 of transformer Terminal 8 of transformer T821 _ _ _

T821.
2 Terminal 5 of equalizer EQ822 _ Terminal 3 of equalizer EQ822 _ _ _ _ _ _
3 Terminal 2 of equalizer EQ822 _ _ Terminal 4 of equalizer EQ821 _ _ _
4 Terminal 13 of jack J802 _ _ _ _ _ _ Terminal 18 of jack J802 _ _ _ _ _ _ _ _ _

Section IV. CHECKING CIRCUIT ELEME

277. Resistors and Potentiometers

a. Resistor. When it is likely that a resistor is
faulty, the resistor can be checked with an ohm-
meter. To be certain that only the resistor is
being checked, disconnect at least one lead of
the resistor from the circuit.

b. Potentiometers. Potentiometers can become
defective in several ways. They can open, change
value, or become noisy.

(1) To test a potentiometer, tag and unsolder

an ohmmeter to measure the re-
een the outside terminals of the

nce are listed in the chart in

d the center terminal. Rotate
with a low and even

Normal readings (volts
1.5

1.5
0.83
0.0027 (FLAT-1KC control

counterclockwise position
0.027 (FLAT-1KC control

clockwise position).

NTS

-ac)

in extreme
) .
in extreme

dication on the ohmmeter should change steadily
either from 0 ohm to the value listed in the chart
of from the chart value to 0 ohm, depending
on which of the outside terminals is connected
to the ohmmeter. Any sudden jump or dip of the
ohmmeter needle indicates that the control is
noisy and should be replaced.

(4) Several of the controls of the AN/TCC-
3 consist of two ganged potentiometers. The chart
below identifies the two sections of each of these
controls at the front and rear sec
section is the one that is closer to
When testing these controls, ch
independently. her front nor rear is

control consists of a
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Section Outside terminals
FLAT-1KC Front _ _ _ _ 1 and 3 _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Rear _ _ ____________ 4 and 6 _ _ _ _ _ _ _ _ _ _ _ _ _
SLOPE-19KC ___ 1 and 3 _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Front _ _ _ _ _ _ _ _ _ _ _ _ _

Rear _ _ _ _ _ _ _ _ _ _ _ _ 4 and 6 _ _ _ _ _ _ _ _ _
BULGE-11 KC _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 and 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _
TEST OSC OUTPUT _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 and 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _
GAIN _ _ _ _ _ _ _ _ _ _ _ Front _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Rear-------------------  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Centerterminal
2
5
2
5
2
2
2
4

50,000
10,000
25,000
25,000
50,000
50,000

6,000
5,500

278. Capacitors

To check a capacitor, discharge it, and remove
at least one of its leads from the circuit. Check
the capacitor with a capacity analyzer or by re-
placing the capacitor with one known to be good.

2 7 9 .  I n d i c a t o r s

Inductors may become faulty in several ways.
The winding may open, several turns may be-
come shorted and, in metal-core inductors, the
winding may become shorted to the case. Use
an ohmmeter to check the winding resistance of
inductors. The resistances and the reference sym-
bols are listed in the chart below. In metal-core
inductors, check the resistance between the wind-
ing and the case. The chart below indicates
whether an inductor has an air core (AC) or a
metal core (MC).

Reference symbol Core type
L1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ AC
L51  _ _ _ _ _ _ _ _ _ _ _ M C
L551 _ _ _ _ _ _ MC
L601 _ _ _ _ A C
L602 _ _ _ _ _ _ _ _ _ AC
L603 _ _ _ _ _ _ _ _ _ _ _ _ M C
L604 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ AC
L605 _ _ _ _ _ _ _ _ _ _ _ _ _ _ A C
L761 _ _ _ _ _ _ _ _ _ _ _ _ _ AC

Windingresistance(ohms)
740
800

88
52

8.4
1.7
1.1
8.4
6.72

280 .  T rans fo rmers

Transformers may become defective in several

NOTE
Power transformer T551 operates nor-
mally at a relatively high temperature.
Apparent overheating of this trans-
former is not necessarily an indication
of trouble in the transformer.

281. Hybrid Coils

Hybrid coils are subject to the same failures as
transformers. Therefore, the checks performed
on a hybrid coil are the same as those for trans-
formers. The necessary resistance measurements
are given in paragraph 253.

282. Filters

a. General. A filter is checked by removing it
from the AN/TCC-3 and measuring its loss at
different frequencies. Filters are manufactured
as complete units. If one of these units is found
to be defective, it must be replaced; it cannot
be repaired. Four test arrangements are shown
in figure 112, but only one of these is required
for testing a particular filter. The test for filter
FL741 is described in b, below. The test for filter
FL771 is described in c, below. The tests for
filters FL601 through FL604 are described in d,
below. The tests for all the other filters in the
AN/TCC-3 are described in e, below.

b. Test Arrangement A. Test arrangement A
(fig. 112) is used for testing filter FL741. This
filter has an output impedance of 300,000 ohms.
For this reason, a vacuum-tube voltmeter is used
as the measuring device. To test filter FL741,
follow ure below.
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Figure 112. Test arrangement for filters.

of the filter. The output volt-
volts or higher. Record the

recorder in ( (3) above). This is a discrimination
of at least 40 db.
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(3) Adjust the signal generator frequency
to 1.0 kc and its output to 0 dbm.

(4) The output, as indicated by the ME-W
PCM should be less than 0.6 dbm. For example, a
reading of -1.3 dbm is greater than -1.5 dbm.

(5) Connect terminals 1, 3, 4, and 5 of the
filter to ground. Connect the signal generator be-
tween terminal 2 of the filter and ground.

(6) Adjust the signal generator frequency
to 7.0 kc and its output power to 0 dbm. The
reading on the ME-22/PCM should be less than
0.6 dbm

(7) Connect terminals 1, 2, 4, and 5 of the
filter to ground. Connect the signal generator be-
tween terminal 3 of the filter and ground.

(8) Adjust the signal generator frequency
to 11.0 kc and its output power to 0 dbm. The
reading on the ME-22/PCM should be less than
0.6 dbm.

(9) Connect terminals 1, 2, 3, and 5 of the
filter to ground. Connect the signal generator
between terminal 4 of the filter and ground.

( 10) Adjust the signal generator frequency
to 15.0 kc and its output power to 0 dbm. The
reading on the ME-22/PCM should be less than
0.6 dbm.

(11) Connect terminals 1, 2, 3, and 4 of the
filter to ground. Connect the signal generator
between terminal 5 of the filter ground.

(12) Adjust the signal generator frequency
to 19.0 kc and its output power to 0 dbm. The
reading on the ME-22/PCM should be greater
than -1.5 dbm.

d. Test Arrangement C. Test arrangement C
(fig. 112) is used for testing the output filters of
the carrier supply. Resistors are used in the test
circuit to match the 135-ohm input and output
impedances of the filter to the 600-ohm im-
pedances of the signal generator and the ME-
22/PCM. To test filter FL601, FL602, FL603, or
FL604, follow the procedure below.

( (2) above) between terminals 1 and 2 of the
filter.

(5) Ground terminal 2 of the filter and the
unconnected terminal of the signal generator.

(6) Connect a 527-ohm resistance network
between terminal 3 of the filter and one termi-
nal of the ME-22/PCM.

(7) Connect a 155-ohm resistance network
between terminals 3 and 4 of the filter.

(8) Connect terminal 4 of the filter to the
unconnected terminal of the ME-22/PCM.

(9) Adjust the signal generator to the fre-
quency for test 1 as specified in the table below
for the filter under test. Adjust the power output
of the signal generator to +10 dbm.

(10) The reading obtained in the ME-22/
PCM should be greater than -21.0 dbm. For ex-
ample, 19.0 dbm is greater than -19.8 dbm.

(11) Adjust the signal generator to the fre-
quency for test 2 as specified in the chart below.
Adjust the power output of the signal generator
to +10 dbm.

(12) The reading obtained on the ME-22/
PCM should be less than -56.0 dbm. For example,
-54.0 dbm is less than -53.8 dbm.

Filter
FL601 - - - -
FL601
FL602 _ _
FL602 _ _ _ _
FL603
FL603 _ _ _ 
FL604 _
FL604 _  _  _  _  _  

Test Frequency
1 12.0 kc
2 15.0 kc
1 20.0 kc
2 24.0 kc
1 8.0 kc
2 11.0 kc
1 16.0 kc
2 19.0 kc

e. Test Arrangement D. Test arrangement D
(fig. 112) is used for all filters that have four
terminals and a 600-ohm impedance. To test one
of these filters, follow the procedure below.

(1) Adjust the signal generator to the fre-
quency specified in the chart in (4) below. Ad-
just the output power to 0 dbm.

(2) Connect the signal generator output to
inals 1 and 2 of the filter being tested. Con-
the ME-22,/PCM to terminals 3 and 4 of the

Connect terminal 2 or 4 of the filter to
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“more than” in the chart means “more positive
than.” For example, -1.0 dbm is more positive
than -2.0 dbm. Similarly, -2.1 dbm is less posi-
tive than -2.0 dbm.

(4) Repeat (2) and (3) above for each fre-
quency listed for the filter under test. The filter
is not acceptable if it fails to meet the output re-
quirements for any test frequency.

Filter Frequency
FL101 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1.0 kc

FL102 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5.0 kc
7.0 kc
7.5 kc

FL103 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5.0 kc
7.0 kc
7.5 kc

FL104 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7.0 kc
FL201 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1.0 kc

FL202 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 9.0 kc
11.0 kc
11.5 kc

FL203 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 9.0 kc
11.0 kc
11.0 kc

FL204 ------------- 7.0 kc
FL301 _ _ _ _ _ _ _ _ _ _ _ 1.0 kc

FL302 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 13.0 kc
15.0 kc
15.5 kc

FL303  _ 13.0 kc
15.0 kc
15.5 kc

FL304 _ _                   7.0 kc
FL401 _ _  - - - - - - - - 1.0 kc

- - - - - 17.0 kc
19.0 kc
19.5 kc

FL403 - -  - - - -  17.0 kc
19.0 kc
19.5 kc
7.0 kc
1.0 kc

7.0 kc

1.0 kc

7.0 kc

Output requirements
More positive than

-1.0 dbm.
-8 ±l dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-22.0 dbm.
More positive than

-1.0 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-22.0 dbm.
More positive than

-1.0 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-8 ±1 dbm.
-22.0 dbm.
More positive than

-1.0 dbm.
-10 ±0.6 dbm.
-10 ±0.6 dbm.
-10 ±0.6 dbm.
-10 ±0.6 dbm.
-10 ±0.6 dbm.
-10 ±0.6 dbm.
-22.0 dbm.
More positive than

0.4 dbm.
Less positive than

-37 dbm.
More itive than

0.4 dbm.
positive than

-37 dbm.
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in figure 113, but only one of these is required
for testing one equalizer. The test for the flat
equalizer is described in b below, that for the
bulge equalizer in c below, and that for the slope
equalizer in d below.

Figure 113. Test arrangement for equalizers.

b. Flat Equalizer Test. The flat equalizer is
part of equalizer EQ821. Test arrangement A
(fig. 113) is used for testing t&e flat equalizer.
The resistors shown are
2,400-ohm input and out

nal generator and
equalizers, follow th

283 .  Equa l i ze r s
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(4) Connect the other terminal of the sig-
nal generator to terminal 4 of equalizer EQ821.

(5) Connect a 696-ohm resistance network
( (2) above) between the output terminals of the
signal generator.

(6) Connect a short length of wire between
terminal 1 and 2 of equalizer EQ821.

(7) Connect ground to terminal 4 of the
equalizer.

(8) Connect a 2,078-ohm resistance net-
work between terminal 5 and the equalizer and
one of the input terminals of the ME-22/PCM.

(9) Connect the other input terminal of the
ME-22/PCM to terminal 4 of the equalizer.

(10) Connect a 696-ohm resistance net-
work between the input terminals of the ME-
22/PCM.

(11) Adjust the signal generator frequency
to 300 cycles and its output power to +10 dbm.

(12) The ME-22/PCM should indicate a
reading of -22.9  ±0.6 dbm.

(13) Adjust the signal generator frequency
to 15.0 kc and its output power to ±10 dbm.

(14) The ME-22/PCM should indicate a
reading of -12.8 ±0.2 dbm.

(15) Adjust the signal generator frequency.
to 19.0 kc and its output power to +10 dbm.

(16) The ME-22/PC should indicate a
reading of -15.5 ±0 35 dbm.

C. Bulge Equalizer Test. The bulge equalizer is

(fig. 113, is used for testi
The resistors shown are

d. Slope Equalizer Test. Equalizer EQ822 is the
slope equalizer. Test arrangement C (fig. 113) is
used for testing this equalizer. The resistors
shown are required to match the 2,400-ohm in-
put and output impedances of the equalizer to
the 600-ohm impedances of the signal generator
and ME-22/PCM. To test the slope equalizer, fol-
low the procedure below.

(1) Follow the procedure in b (1) and (2)
above.

(2) Connect a resistor or an equivalent re-
sistor network of 2,078 ±21 ohms between one
of the signal generator output terminals and
terminal 5 of equalizer EQ822.

(3) Connect the other output terminal of
the signal generator to terminal 3 of the equal-
izer.

(4) Connect a 696-ohm resistor network
between the output terminals of the signal gen-
erator.

(5) Connect a short length of wire between
terminals 1 and 2 of the equalizer.

(6) Connect ground to terminal 3 of the
equalizer.

(7) Connect a 2,078-ohm resistor network
between terminal 2 of the equalizer and one of
the input terminals of the ME-22/PCM.

(8) Connect the other input terminal of the
E-22/PCM to terminal 3 of the equalizer.

(9) Connect a 696-ohm resistor network
ween the input terminals of the ME-22/PCM.

erator frequency
er to +10 dbm.

should indicate a

generator frequency
wer to +10 dbm.

should indicate a
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284. Varistor Test

When a varistor is suspected of being faulty, dis-
connect the varistor from the circuit. Note the
polarity markings of the varistor being removed.
Connect a new varistor into the circuit in such a
manner that its polarity coincides with the po-
larity of the varistor which was removed. If the
circuit operates normally with the new varistor,
the replaced varistor was faulty.

285. Thermal Resistors (Thermistors) b. Contact Continuity Check. When the relay
Thermal resistors (thermistors) can be tested under test is in the nonoperated condition, con-
with an ohmmeter. Because the resistance varies tinuity between contacts is checked in the same
with temperature, check at room temperatures manner as for switches (para 286). To check
between 70°F. and 80°F. The following chart continuity when the relay is in the operated con-
lists the thermal resistors used in the AN/TCC-3 dition, follow the procedure outlined below. The
according to their reference symbols and lists the POWER switch of the AN/TCC-3 must be in the
approximate resistance at room temperature. OFF position.

Thermal resistors
(1) Connect the outside terminals of a 25K,

2-watt potentiometer (para 241) between +200
volts and ground of an external power supply.

(2) Connect terminal 7 of the relay to
ground of the external power supply.

(3) With a voltmeter, measure the voltage
between the center terminal of the potentiometer

31.5
31.5

1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000

31.5
31.5

1,000
1,000
1,000
1,000

31.5
31.5

1,000

TM 11-5805-223-14/TO 31W1-2TCC3-1

tance of the relay winding, and the continuity
of the relay contacts in both the operated and
the non-operated condition.

a. Winding Resistance Check. The two relays
in the AN/TCC-3 are of the non-adjustable type.
The winding resistance of each relay is 8,000
ohms. This winding resistance is checked by con-
necting an ohmmeter between terminals 7 and 8
of the relay. This resistance measurement can be
made with the relay connected in its circuit.

center terminal of

2 8 8 .  M e t e r

2 8 6 .  S w i t c h e s

2 8 7 .  R e l a y s
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the meter outward through the front panel. Tag
and unsolder the wires connected to the meter
terminals. Remove the meter.

(2) Connect an outside terminal of  a
500,000-ohm potentiometer to the negative ter-
minal of the MEASURE meter. Connect the cen-
ter terminal of the potentiometer to the outside
terminal that is connected to the MEASURE
meter. Connect the other outside terminal of the
potentiometer to one side of a 6,200-ohm resistor.

(3) Connect the positive terminal of the
MEASURE meter to the negative terminal of
the microammeter. Connect the positive termi-
nal of the microammeter to the positive terminal
of a 1.5-volt dry cell.

(4) The dc test circuit is now complete ex-
cept for the connection between the 6,200-ohm
resistor and the dry cell. This connection is made
as part of the test procedure given in c below.

c. Test Procedure.
(1) Until the dc test circuit is completed,

no current flows. The needle of the MEASURE
meter should rest at the marking at the left end
of the scale. If the needle is not positioned prop-
erly, adjust the meter as described in (2) below.
If the meter is of a sealed type without an ad-
justment, the meter must be replaced.

NOTE
Only authorized and qualified person-
nel are to make the adjustment de-
scribed in (2) below.

(2) Adjust the screw on the front of the

289. Protector Test

A protector can become shorted when a large
discharge takes place through it. Use an ohm-
meter to check the protectors. Operate the termi-
nal POWER switch to the OFF position, and
connect the ohmmeter between each contact of
the spiral-four cable connector J701 and ground.
Zero resistance between a contact and ground
indicates a shorted protector.

290. Attendant’s Handset Test

a. Transmitter Test. If the transmitter of the
attendant’s handset is suspected of being faulty,
test as described below.

(1) Unscrew the transmitter mouthpiece
and remove the transmitter element.

(2) Connect an ohmmeter of the two con-
tact electrodes of the transmitter element. If
the transmitter is open or if the contacts are
dirty, the ohmmeter will indicate infinite resis-
tance.

(3) Speak into the transmitter element. If
the transmitter is not faulty, the ohmmeter will
indicate fluctuating resistance.

b. Receiver Test. If the receiver of the atten-
dant’s handset is suspected of being faulty, test
it as described below.

(1) Disconnect the lead of transformer
T712 from terminal 5 of terminal board TB702.

(2) Connect an ohmmeter between termi-
nals 5 and 7 of terminal board TB702. If the cir-

t is complete and the receiver
ohmmeter will indicate approxi-

of 50 ohms is not ob
the receiving element from

291 .  Crys ta l  Tes t
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292. Rectifier Test

The elements that are marked “rectifiers” on
schematic diagrams are varistors whose function

Section V. REPAIRS AND ADJUSTMENTS

293. Replacement of Parts Not Readily
Accessible

Methods of removing parts from components of
the AN/TCC-3 bearing Order No. 1667-Phila-51,
serial numbers 1 through 1707, are described in
a and b below. These instructions cover the re-

oval of those parts that are not readily accessi-
e. In components of the AN/TCC-3 bearing

 Order No. 1667-Phila-51, serial numbers 1708
and subsequent, the parts are positioned so that

I

no special procedures are necessary to gain ac-
cess to them. To replace parts in the AN/TCC-3,
reverse the procedure used to remove them. The
snare Darts shevles are illustrated figures 114,

TM 11-5805-223-14/TO 31W1-2TCC3-1

is to provide rectification. These elements are
checked by replacement with new varistors. If
normal operation is restored by the new varistor,
the replaced varistor was defective.

Figure 114.1. Spare parts shelf, AM-682/TCC-3 bearing
serial number 1708 and subsequent, and TM-682A/TCC-3.

Figure 114. Upper spare parts shelf, AM-682/TCC-3
bearing serial numbers 1 through 1707. Figure 115. Lower spare parts shelf, AM-682/TCC-3

bearing serial numbers 1 through 1707.
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switch or potentiometer: Remove the knob. Re-
move the screws holding the switch or poten-
tiometer to the rear of the front plate. Tag each
wire connected to the switch or potentiometer
and then unsolder the wires.

(2) To gain access to the underside of a 21-
pin connector on the modem combining frame,
remove all four channel modems (para 238b).
Two screws hold each of the 21-pin connectors
in place in the frame. Remove the screws from
all the connectors and withdraw the connectors
from the frame as f r as the attached cables will
permit. The underside of any 21-pin connector
now is accessible.

b. Removal of AM-682/TCC-3 Parts.

(1) In order to remove either the CHAN-
NEL TALK switch or the ORDER WIRE
switch, it is necessary to move the order wire
input bracket assembly (fig. 11). To release the
bracket asssembly, unscrew the four screws lo-
cated on the front panel between the GND bind-
ing post and the MEASURE switch. Move the
bracket assembly away from the front panel.
Unscrew the four screws that hold the switch
to the front panel. Remove the knob of the switch
using the small hex wrench provided with the
AN/TCC-3. Tag the leads on the switch and un-
solder them. The switch can be removed from
behind the front panel.

(2) In order to remove the AMPLIFIER
switch, it is necessary to remove the measuring
circuit bracket assembly (fig. 11). To remove
this bracket assembly, remove the six screws lo-

Remove the four

remove the knob of the switch. Tag and un-
solder the leads connected to the switch. Care-
fully remove the switch from below the bracket
assembly.

(4) An equalizer should be removed only
after tests indicate that it is defective. In order
to remove an equalizer, it is necessary to remove
either the special service bracket assembly ((3)
above) or the equalizer bracket assembly (fig.
13). After one of these bracket assemblies has
been removed, tag and unsolder the leads that
are connected to the equalizer. Remove the four
nuts which hold the equalizer. Remove the equal-
izer from the equalizer bracket assembly.

(5) In order to gain access to measuring
circuit components not readily accessible, re-
move the screws holding the meter to the front
panel of the AM-682/TCC-3. Carefully move the
meter outward through the front panel. Tag and
unsolder the wires connected to the meter termi-
nals. If some parts are not accessible after re-
moval of the meter, remove the measuring cir-
cuit bracket assembly ((2) above).

294. Circuit Adjustment

a. General. The following circuits of the AN/
TCC-3 require adjustment after being repaired:
the our channel modems; the carrier supply:

illator; the measuring circuit; the
The four channel modems, the car-

2 0 8
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c. Carrier Supply. The output voltages of the
carriers of the carrier supply may require ad-
justment after the carrier supply has been re-
paired. If the output voltages are to be adjusted
while the carrier supply is connected as part of
the AN/TCC-3, follow the adjustment procedure
described in paragraph 317. If the output volt-
ages are to be adjusted while the carrier supply
is not connected as part of the AN/TCC-3, fol-
low the adjustment procedure described in para-
graph 376.

d Riger-Oscillator. If the tuning circuit of
the ringer-oscillator has been repaired, or if a
part of the ringer-oscillator that affects the tun-
ing circuit has been replaced, it may be neces-
sary to adjust the frequency of the ringer-
oscillator. If the frequency is to be adjusted
while the ringer-oscillator is connected as part

of the AN/TCC-3, follow the adjustment pro-
cedure described in paragraph 339. If the fre-
quency is to be adjusted while the ringer-
oscillator is not connected as part of the AN/
TCC-3, follow the adjustment procedure de-
scribed in paragraph 385.

e. Measuring Circuit. If the measuring circuit
has been repaired, it may be necessary to adjust
the sensitivity of the measuring circuit. To ad-
just the sensitivity of the measuring circuit, fol-
low the adjustment procedure described in para-
graph 308.

f. Power Supply. I
repaired, it may be n
voltage of the power
voltage, follow the adjustment p
scribed in paragraph 302.

Section V.1. GENERAL SUPPORT TESTING PROCEDURES

2 9 4 . 1 .  G e n e r a l

Testing procedures are prepared for use by elec-
tronics field maintenance shops and electronics

izations responsible for General

a. Testing Modem, Tele

2 0 9
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2 1 0

1 SUBGROUP
PANEL

SPECIAL SERVICE: CHAN
MODEM

GROUP PANEL
12-60 KC: REGULAR
60-108 KC (internal) : REGU-

LAR
CARRIER
SUPPLY
PANEL

CARRIER SYNC: LOCAL
T E S T  P A N E L  

MEASURE : TRANSMISSION
MEASURE SELECTIVE : OFF
MEASURE NONSELECTIVE:

OFF
200 VOLT

POWER SUPPLY
AC POWER: ON

ME-30B/U
Power: ON (up).
DB VOLTS : -40, DB.

SG-15/PCM
ON-OFF : ON.
COARSE DBM: -10.
FREQUENCY: rotate until FR-

115/u counts 1,000 cps.
FINE DBM: rotate until OUT-

PUT LEVEL meter indicates 0
(-10 dbm).

FR-114/U
POWER-STANDBY-OFF:

POWER
(Begin adjustments when XTAL

OVEN ON lamp cycles on and
off.)

TIME-SECONDS: 1
AUTO-MANUAL: AUTO
DISPLAY TIME: 5
SENSITIVITY: meter needle at

left in green area.

CHAN MODEM 1
(under test) (CHAN 1, CHAN 2,

CHAN 3, and CHAN 4)
TALE-MON: vertical
SEND-MEAS: vertical
2W-4W (internal) : 4W

Transmitting branch loss, channels 1,
2, 3, and 4, CHAN MODEM 1

a. Note ME-30B/U meter indication. a. -45.5 dbm ±1.
5. Disconnect hookup wires of SG- b. Same as a above.

15/PCM from CHAN 1 (A, fig.
115.1) and reconnect to 2W 4WT
binding posts on CHAN 2,
CHAN 3, and CHAN 4, in turn,
and note ME-30B/U meter indi-
cation for each channel connec-
tion.

c. Disconnect hookup wires of SG-
15/PCM from binding posts of
CHAN 4 and reconnect to 2W
4WT binding posts on CHAN 1
(fig. 115.1).

c. None.



T M  1 1 - 5 8 0 5 - 2 2 3 - 1 4 / T O  3 1 W 1 - 2 T C C 3 - 1

w i s e  f r o m  f u l l  c o u n t e r c l o c k w i s e
u n t i l  n u m e r i c a l  i n d i c a t o r s  s t a r t
t o  c o u n t ;  n o t e  c o n t r o l  p o s i t i o n .
C o n t i n u e  c l o c k w i s e  u n t i l  c o u n t -
i n g  s t o p s ;  n o t e  c o n t r o l  p o s i t i o n .
S e t  m i d w a y  b e t w e e n  t w o  p o s i -
t i o n s .

R e s e t  S E N S I T I V I T Y  c o n t r o l  u n -
t i l  I N P U T  L E V E L  m e t e r  i n d i -
c a t e s  i n  c e n t e r  o f  g r e e n  a r e a .

2 U n c h a n g e d  e x c e p t  :
M E - 3 0 B / U

D B  V O L T S :  - 3 0  D B
S G - 1 5 / P C M

C O A R S E  D B M :  + 1 0
F I N E  D B M :  r o t a t e  u n t i l  O U T -

P U T  L E V E L  m e t e r  i n d i c a t e s
+ 5  ( + 1 5  d b m ) .

3 U n c h a n g e d  e x c e p t  :
S G - 1 5 / P C M

F R E Q U E N C Y :  r o t a t e  u n t i l
F R - 1 1 4 / U  c o u n t s  1 , 0 0 0  c p s .

D B M  F I N E :  r o t a t e  u n t i l  O U T -
P U T  L E V E L  m e t e r  i n d i c a t e s
0  ( - 1 0  d b m ) .

M E - 3 0 B / U
D B  V O L T S :  - 4 0  D B

4 Unchanged.

211

U n c h a n g e d .

U n c h a n g e d .

T r a n s m i t t i n g  b r a n c h  o v e r l o a d  l o s s ,
channe l s  1 ,  2 ,  3 ,  and  4 ,  CHAN

MODEM 1
a. Note ME-30B/U meter indication.
b .  D i s c o n n e c t  h o o k u p  w i r e s  f r o m

C H A N  1  ( A ,  f i g  1 1 5 . 1 )  a n d  r e -
c o n n e c t  t o  2 W  4 W T  b i n d i n g
posts  on CHAN 2,  CHAN 3,  and
C H A N  4 ,  i n  t u r n ,  a n d  n o t e  M E -
3 0 B / U  m e t e r  i n d i c a t i o n  f o r  e a c h
c h a n n e l  c o n n e c t i o n .

c .  D i s c o n n e c t  h o o k u p  w i r e s  f r o m
b i n d i n g  p o s t s  o n  C H A N  4 ,  a n d
r e c o n n e c t  t o  2 W  4 W T  b i n d i n g
p o s t s  o n  C H A N  1  ( A ,  f i g .  1 1 5 . 1 ) .

T r a n s m i t t i n g  b r a n c h ,  o r d e r  w a r e
c i r c u i t ,  c h a n n e l s  1 ,  2 ,  3 ,  a n d  4 ,  C H A N

MODEM 1
a . C o n n e c t  e q u i p m e n t  a s  s h o w n  i n  B ,

f i g u r e  1 1 5 . 1 .
b .  O p e r a t e  T A L K - M O N  s w i t c h  o n

CHAN 1,  CHAN 2,  CHAN 3,
and CHAN 4,  in turn,  to  TALK
a n d  r e c o r d  M E - 3 0 B / U  m e t e r  i n -
d i c a t i o n  a s  e a c h  T A L K - M O N
s w i t c h  i s  o p e r a t e d ;  o p e r a t e
T A L K - M O N  s w i t c h  t o  v e r t i c a l
position after each measurement
is obtained.

Transmit t ing branch,  tes t  frequency
circuit, channels 1, 2, 3, and 4,

CHAN MODEM 1
a. Disconnect hookup wires of SG-

15/PCM from terminals C and
M, and reconnect to terminals D
and N (B, fig. 115.1).

a - 2 7  d b m  ± 2 .
b .  S a m e  a s  a  a b o v e .

c .  N o n e .

a  N o n e .

b . - 4 5  d b m  ± 2 .

a  N o n e
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2 1 2

5 Unchanged except: Unchanged except :
SG-15/PCM CHAN 1

FREQUENCY: rotate until FR- GAIN: fully clockwise 2W-4W : 4W
114/U counts 7,000 cps.

COURSE DBM: 0
FINE DBM: rotate until OUT-

PUT LEVEL meter indicates
-4 dbm.

ME-22/PCM
ON-OFF : ON.
INPUT IMPEDANCE : 600

OHM.
DBM: 0 on SCALE A.

6 Unchanged except: Unchanged except:
ME-22/PCM CHAN 2

DB VOLTS: 0 on SCALE A. 2W-4W: 4W
SG-15/PCM GAIN: fully clockwise.

FREQUENCY: rotate until FR-
114/U counts 11,000 cps.

Test procedures
b. Operate SEND-MEAS switch on

CHAN 1, CHAN 2, CHAN 3,
and CHAN 4, in turn, to SEND
position and record ME-30B/U
meter indication as each switch
is operated. Operate SEND-
MEAS switch to vertical position
after each measurement is
obtained.

c. Disconnect hookup wires of ME-
30B/U from terminals A and K
(B, fig. 115.1).

Receiving branch,
control adjustment,

channel 1, GAIN
CHAN MODEM 1

a. Connect equipment as shown in C,
figure 115.1 and adjust equip-
ment controls as given in Test
equipment control settings
column.

b. Record ME-22/PCM db meter
indication.

c. Operate GAIN control on GAIN 1
fully counterclockwise. Operate
DBM switch on ME-22/PCM to
-10 or -20 on SCALE B to
obtain meter indication in center
or meter scale. Note ME-
22/PCM db meter indication.

d. Operate DBM switch on ME-
22/PCM to 0 on SCALE B.

e. Adjust GAIN control on CHAN 1
until ME-22/PCM db meter
indicates 0 on SCALE B.

Receiving branch, channel 2, GAIN
control adjustment, CHAN MODEM 1
a. Disconnect hookup wires of ME-

22/PCM from CHAN 1 and
reconnect to 4WR binding post-
on CHAN 2 (C, fig. 115.1).
Ad just equipment controls.

b. Note ME-22/PCM db meter
indication.

e. Operate GAIN control on CHAN 2
fully counterclockwise. Operate
DBM switch on ME22/PCM to
-10 or -20 on SCALE B to

Performance
b. -45 dbm ±2.

c. None.

a None.

standards

b. Between +3 and +8 dbm.

c. At least 20 db less than indication
obtained in b above.

d. None.

e. 0 dbm.

a. None.

b. Between +3 and +8 dbm.

e. At least 20 db less than indication
obtained in b above.
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7 Unchanged except: Unchanged except:
ME-22/PCM CHAN 3

DBM : 0 on SCALE A. 2W-4W : 4w
SG-l5/PCM GAIN : fully clockwise.

FREQUENCY: rotate until
FR-114/U counts 15,000 cps.

obtain meter indication in center
of meter scale and note ME-
22/PCM db meter indication.

d. Operate DBM switch on ME-
22/PCM to 0 on SCALE B.

e. Adjust GAIN control on CHAN 2
until ME-22/PCM db meter
indicates 0 on SCALE B.

Receiving branch, channel 3, GAIN
control adjustment, CHAN MODEM 1
a. Disconnect hookup wires of ME-

22/PCM from CHAN 2, and
reconnect to 4WR binding posts
on CHAN 3 (C, fig. 115.1). Ad-
just equipment controls.

b. Note ME-22/PCM db meter indi-
cation.

c. Operate GAIN control on CHAN 3
fully counterclockwise. Operate
DBM switch on ME-22/PCM to
-10 or -20 on SCALE B to
obtain meter indication in center
of meter scale and note ME-
22/PCM db meter Indication.

d Operate DBM switch on ME-
22/PCM to 0 on SCALE B.

e. Adjust GAIN control on CHAN 3
until ME-22/PCM db meter
indicates 0 on SCALE B.

Receiving branch, channel 4, GAIN
control adjustment, CHAN MODEM 1

d. None.

e. 0 dbm.

a. None.

b. Between +3 and +8 dbm.

c. At least 20 db less than indication
obtained in b above.

d. None.

e. 0 dbm.

8 unchanged except : Unchanged except : a Disconnect hookup wires from
SG-15/PCM CHAN 4 CHAN 3 and reconnect to 4WR

FREQUENCY: rotate until 2W-4W: 4W. binding posts on CHAN 4 (C, fig.
FR-114/U counts 19,000 cps. GAIN : fully clockwise. 115.1). Adjust equipment con-

trols.
b. Note ME-22/PCM db meter indi-

cation.
c. Operate GAIN control on CHAN 4

fully counterclockwise. Operate
DBM switch on ME-22/PCM to
-10 or -20 on SCALE B to

2 1 3

obtain meter indication in center
of meter scale and note ME-
22/PCM db meter indication.

d. Operate DBM switch on ME-
22/PCM to 0 on SCALE B.

a. None.

b. Between +3 and +8 dbm.

c. At least 20 db less than indication
obtained in b above.

d. None.
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9 Unchanged except:
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 7,000 cps.

Unchanged.

10 Unchanged except :
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 11,000 cps.

Unchanged.

11 Unchanged except :
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 15,000 cps.

Unchanged.

12 Unchanged except : Unchanged.
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 19,000 cps.

13 Unchanged except: Unchanged.
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 7,000 cps.

e. Adjust GAIN control on CHAN 4
until ME-22/PCM db meter
indicates 0 on SCALE B.

Receiving branch, channel 1, teat
frequency circuit, CHAN MODEM 1

a. Disconnect hookup wires of ME-
22/PCM from CHAN 4, and re-
connect to terminals R and F on
transmission test cable assembly
(C, fig. 115.1).

b. Operate SEND-MEAS switch on
CHAN 1 to MEAS, and note
ME-22/PCM db meter indica-
tion. Release SEND-MEAS
switch.

Receiving branch, channel 2, teat
frequency circuit, CHAN MODEM 1

Operate SEND-MEAS switch on
CHAN 2, to MEAS, and note ME-
22/PCM db meter indication. Re-
lease SEND-MEAS switch.

Receiving branch, channel 3, test
frequency circuit, CHAN MODEM 1

Operate SEND-MEAS switch on
CHAN 3 to MEAS, and note ME-
22/PCM db meter indication. Re-
lease SEND-MEAS switch.

Receiving branch, channel 4, test
frequency circuit, CHAN MODEM 1

Operate SEND-MEAS switch on
CHAN 4 to MEAS, and note ME-
22/PCM db meter indication. Re-
lease SEND-MEAS switch.

Receiving brunch, channel 1, order
wire circuit, CHAN MODEM 1

a. Disconnect hookup wires of ME-
22/PCM from terminals F and
R, and reconnect to terminals B
and L (C, fig. 115.1).

b. Operate TALK-
CHAN 1 to
ME-22/PC
tion.

e. 0 dbm.

a. None.

b. 0 dbm ±0.5.

0 dbm ±0.5.

0 dbm ±0.5.

0 dbm ±0.5.

a. None.

b. 0 dbm ±0.5.
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14 Unchanged except:
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 11,000 cps.

ME-22/PCM
DBM: 0 on SCALE B.

Unchanged.

15 Unchanged except:
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 15,000 cps.

ME-22/PCM
DBM: 0 on SCALE B.

Unchanged.

16 Unchanged except:
SG-15/PCM

FREQUENCY: rotate until
FR-114/U counts 19,000 cps.

ME-22/PCM
DBM: 0 on SCALE B.

Unchanged.

o. Operate DBM switch on ME-
22/PCM to --20 on SCALE B.
Operate TALK-MON switch on
CHAN 1 to MON and note ME-
22/PCM db meter indication.
Release TALK-MON switch.

Receiving branch, channel 2, order
wire circuit, CHAN MODEM 1

a. Operate TALK-MON switch on
CHAN 2 to TALK and note ME-
22/PCM db meter indication.

b. Operate DBM switch on ME-
22/PCM to -20 on SCALE B.
Operate TALK-MON switch on
CHAN 2 to MON, and note ME-
22/PCM db meter indication.
Release TALK-MON switch.

Receiving branch, channel 3, order
wire circuit, CHAN MODEM 1

a. Operate TALK-MON switch on
CHAN 3 to TALK and note
ME-22/PCM db meter indica-
tion.

b. Operate DBM switch on ME-
22/PCM to -20 on SCALE B.
Operate TALK-MON switch on
CHAN 3 to MON, and note ME-
22/PCM db meter indication.
Release TALK-MON switch.

Receiving branch, channel 4, order
wire eireuit, CHAN MODEM 1

a. Operate TALK-MON switch on
CHAN 4 to TALK and note
ME-22/PCM db meter indica-
tion.

b. Operate DBM switch on ME-
22/PCM to -20 on SCALE B.
Operate TALK-MON switch on
CHAN 4 to MOW and note MB-
22/PCM db meter indication.

Hybrid balance. channel 1, CHAN
MODEM 1

17 Unchanged except: Unchanged except: a. Connect equipment as shown in D,
SG-15/PCM 2W-4W (on CHAN 1, CHAN 2, figure 115.1.

FREQUENCY: 1kc CHAN 3, and CHAN 4) : 2W.215

o. -21 dbm ±1.

a. 0 dbm ±0.5.

b. -21 dbm ±1.

a. 0 dbm ±0.5.

b. -21 dbm ±1.

a. 0 dbm ±0.5.

b. -21 dbm ±1.

a. None.

b. None.
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FINE DBM : rotate until OUT-
PUT LEVEL meter indicates
-4 dbm.

ME-22/PCM
DBM : -30 on SCALE B.

18 Unchanged.

19 Unchanged.

U n c h a n g e d .  

Unchanged.

Test procedures
CHAN 1 to SEND, and TALK-
MON switch on CHAN 1 to
TALK.

c. Note ME-22/PCM db meter indi-
cation.

d. Operate switches (b above) to
vertical position.

Hybrid balance, channel 2, CHAN
MODEM 1

a. Disconnect 600-ohm resistor and
1-uf capacitors from CHAN 1
and reconnect to 2W-4WT bind-
ing posts on CHAN 2 (D, fig.
115.1).

b. Operate SEND-MEAS switch on
CHAN 2 to SEND, and TALK-
MON switch on CHAN 2 to
TALK.

c. Note ME-22/PCM db meter indi-
cation.

d. Operate switches (b above) verti-
cal position.

Hybrid balance, channel 3, CHAN
MODEM 1

a. Disconnect 600-ohm resistor and
1uf capacitors from CHAN 2
and reconnect to 2W-4WT bind-
ing posts on CHAN 3 (D, fig.
116.1).

b. Operate SEND-MEAS switch on
CHAN 3 to SEND, and TALK-
MON switch on CHAN 3 to
TALK.

c. Note ME-22/PCM db meter ind
tion.

d. Operate switches (b above) to ver-
tical position.

Performance stadards

c. -40 dbm or less.

d. None.

a. None.

b. None.

c. -40 db or less.

d. None.

a. None.

b. None.
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b. Operate SEND-YEAS switch to b. None.
CHAN 4 to SEND, and TALK-
MON switch to CHAN 4 to
TALK.

c. Note ME-22/PCM db meter c. -40 dbm or less.
indication.

d. Remove test equipment connections d. None.
(D, fig. 115.1). Remove CHAN
MODEM 1 (being tested) from
AN/TCC-7 and substitute orig-
inal CHAN MODEM 1 in AN/
TCC-3. Reconnect AN/TCC-3
cables to CHAN MODEM 1.

2 1 7
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b. chart of Tests and Performance Standards, CHAN MODEM

NOTE
The Item numbers correspond with the step numbers of the test procedures in paragraph 294.1a.

Item Test Performancc standard Test indication

1 TRANSMITTING BRANCH LOSS, CHANNELS
1, 2, 3, AND 4, CHAIN MODEM 1:

Channel 1 _ _ _ _ _ -45.5 dbm +1.
Channel 2 _      Same.
Channel 3 Same.
Channel 4 Same.

2 TRANSMITTING BRANCH OVERLOAD LOSS,
CHANNELS 1, 2, 3, AND 4, CHAN MODEM 1:

Channel 1 -27 dbm ±2.
Channel 2 _ _ _ _ _ _ _ _ _ _ _ _ _ Same.
Channel 3 _ Same.
Channel 4 Same.

3 TRANSMITTING BRANCH, ORDER WIRE
CIRCUIT, CHANNELS 1, 2, 3, AND 4, CHAN
MODEM 1:

Channel 1 -45 dbm ±2.
Channel 2 Same.
Channel 3 Same.
Channel 4 Same.

4 TRANSMITTING BRANCH, TEST FREQUENCY
CIRCUIT, CHANNELS 1, 2, 3, AND 4, CHAN
MODEM 1:

Channel 1 _ _ _ _ _ _ _ -45 dbm ±2.
Channel 2 _ Same.
Channel 3 Same.
Channel 4 Same.

5 RECEIVING BRANCH, CHANNEL 1. GAIN CON-
TROL ADJUSTMENT, CHAN MODEM 1:

GAIN control clockwise a Between +3 and +8
dbm.

GAIN control counterclockwise b. 20 db less than indica-
tion obtained in a
above.

GAIN control adjusted c. 0 dbm.

6 RECEIVING BRANCH, CHANNEL 2, GAIN CON-
TROL ADJUSTMENT, CHAN MODEM 1:

GAIN control clockwise a Between +3 and +8
dbm.

GAIN control counterclockwise b. At least 20 db less than
indication obtained in
a above.

GAIN control adjusted c. 0 dbm.
7 RECEIVING BRANCH, CHANNEL 3. GAIN CON-

TROL ADJUSTMENT, CHAN MODE
GAIN control clockwise a. Between +3 and +8

dbm.
GAIN control counterclockwise

GAIN control adjusted
8 R

2 1 8
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Item

9

10

11

12

13

14

15

16

17

18

19

20

GAIN control counterclockwise

GAIN control adjusted _ _
RECEIVING BRANCH, CHANNEL 1, TEST FRE-

QUENCY CIRCUIT, CHAN MODEM 1.
RECEIVING BRANCH, CHANNEL 2, TEST FRE-

QUENCY CIRCUIT, CHAN MODEM 1.
RECEIVING BRANCH, CHANNEL 3, TEST FRE-

QUENCY CIRCUIT, CHAN MODEM 1.
RECEIVING BRANCH, CHANNEL 4, TEST FRE-

QUENCY CIRCUIT, CHAN MODEM 1.
RECEIVING BRANCH, CHANNEL 1, ORDER

WIRE CIRCUIT, CHAN MODEM 1:
TALK switch operated _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
MON switch operated _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

RECEIVING BRANCH, CHANNEL 2, ORDER
WIRE CIRCUIT, CHAN MODEM 1:

TALK switch operated _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
MON switch operated _ _ _ _ _ _ _ _ _ _

RECEIVING BRANCH, CHANNEL 3, ORDER
WIRE CIRCUIT, CHAN MODEM 1:

TALK switch operated _
MON switch operated _ _ _ _

RECEIVING BRANCH, CHANNEL 4, ORDER
WIRE CIRCUIT, CHAN MODEM 1:

TALK switch operated
MON switch operated _ _ _ _ _ _ _ _ _ _ _ _ _ _

HYBRID BALANCE, CHANNEL 1, CHAN
MODEM 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

HYBRID BALANCE, CHANNEL 2, CHAN
MODEM 1 _

HYBRID BALANCE, CHANNEL 3, CHAN
MODEM 1

HYBRID BALANCE, CHANNEL 4, CHAN
MODEM 1 _ _ _

c. Test Procedures for AM-682/TCC-3.

(1) Perform in turn, the test procedures
given in paragraphs 294.5 through 294.9.

(2) Prepare a chart to summarize the tests,
performance standards, and teat indications (para
294.10).

(3) For the test procedures given in each
ragraph.proceed as follows:

Obtain the test equipment and mat-
red (para 294.2).

the step-by-step
ure; do not vary

Performance standard
b. At least 20 db less than

indication obtained in
a above.

c. 0 dbm.
0 dbm ±0.5.

Test indication

0 dbm ±0.5.

0 dbm ±0.5.

0 dbm ±0.5.

0 dbm ±0.5.
-21 dbm ±1.

0 dbm ±0.5.
-21 dbm ±1.

0 dbm ±0.5.
-21 dbm ±1.

0 dbm ±0.5.
-21 dbm ±1.

-40 dbm or less.

-40 dbm or less.

-40 dbm or less.

-40 dbm or less.

control settings columns; then perform each of
the actions required in the Test procedures COl-
umn and verify the results obtained; use the
corresponding data in the Performance stand-
ards column as a standard. Record the test re-
sults in the Test indication column of the ap-
plicable test and performance standards chart
(para 294.10).

294.2. Test Equipment and Material Repair

All test equipment and material required to per-
form the testing procedures are listed in the
following chart.

N O T E
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connections and equipment control set-
tings that may differ from those speci-
fied in the testing procedures.

Item
Signal Generator SG-15(*)/

Publication
TM 11-6625-251-15

PCM.
Decibel Meter ME-22(*)/PCM b TM 11-6625-251-15
Voltmeter, Electronic ME-30(*)/ TM 11-6625-320-12

Multimeter TS-352(*)/Ud - - - - TM 11-6625-366-15
Variable Power Transformer CN- TM 11-5950-205-15P

16(*)/U.
Telephone Carrier System Test TB SIG 328

Facilities Kit MK-l55/TCC:
one each of the following items
are required:

Junction panel test cable as-
sembly.

Carrier supply test cable as-
sembly.

Subgroup test cable assembly.
Resistor, 60.4 ohms.
Resistor, 600 ohms.
Capacitor, 2uf.

Signal Generator SG-15(*)/PCM indicates Signal
Generator SG-15/PCM or SG-15A/PCM.

b Decibel Meter ME-22(*)/PCM indicates Decibel
Meter ME-22/PCM or ME22A/PCM.

e Voltmeter, Electronic ME-30 (*)/U indicates Volt-
meter, Electronic ME-SOB/U, ME-30C/U, or Voltmeter,
Meter ME-30A/U.

d Multimeter TS-352(*)/U indicates Multimeter TS-
352/U, TS-352A/U, or TS-352B/U.

. Variable Power Transformer indicates Variable
Power Transformer CN-16A/U or CN-16B/U.

294.3.  Calibrat ion of SG-15/PCM and
M E - 2 2 / P C M

SC-15/PCM (a below) and the
(b below) when required during

g procedures. After the calibration
procedures are complete, do not remove the ac

cords from the ac power source until the
procedures are completed.

NOTE
As the FREQUENCY control is varied
above and below 0 indication on the
KILOCYCLES dial, note that the zero
beat region is about 1/8 inch wide. Set
the ZERO BEAT ADJ. control so that
zero frequency is in the center of this
region.

b. ME-22/PCM.
(1) Connect the ac power cable to the ac

power source and operate the ON-OFF switch
to ON; allow a 15-minute warmup period be-
fore proceeding.

(2) Connect the SG-15/PCM (calibrated as
given in a above) to the ME-22/PCM as shown
in figure 115.2.

(3)  Operate  the INPUT IMPEDANCE
switch of the ME-22/PCM to 600 OHM, and the
DBM switch to 0 on SCALE B.

(4) Adjust the FREQUENCY control of
the SG-15/PCM to 1,000 cps on the KILOCYC-
LES dial, and operate the COARSE DBM to 0.
Adjust the FINE DBM control until the OUT-
PUT LEVEL meter indicates 0 db.

(5) Adjust the CAL ADJ. control of the
ME-22/PCM until the DECIBELS meter indi-
cates 0 on SCALE B.

(6) Operate the DBM switch of the ME-
22/PCM to 0 on SCALE A. The DECIBELS
meter should indicate 0 dbm ±0.5 on SCALE A.
If this indication is not obtained, repeat the pro-
cedures given in (4) and (5) above.

(7) Disconnect the test leads from the OUT-
PUT terminals of the SG15/PCM and the IN-

294.4.  Modification Work Orders

294.5.  Physical  Tests and Inspection

2 2 0
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Figure 115.1. Test Setups, tests of CHAN MODEM.
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Figure 115.2. Calibration test setup for ME-22/PCM.

c. Procedure.

N/A - - - - - - Controls may be in any position a. Inspect front panel. Look for
damaged, loose, or missing
screws, knobs, or other
parts.

b. Inspect front panel and chas-
sir (top, aides, and bot-
tom). Look for dirt, signs

c. I comdition of finish.

Perfomance standards
a. No evidence of damaged,

loose, or missing screws,
knobs, or parts is found.

b. Front panel and chassis are
clean. No evidence of ex-
cessive wear, damage, or
loose or damaged compo-
nents or hardware is
found.

e. Painted surfaces do not show
bare metal spots and no
evidence of rust or corro-
sion is seen.

NOTE
Touchup painting instead of

refinishing is recommended
whenever practicable. Do not
polish with abrasives or paint

ds, binding posts, and

and controls oper-

2 2 2
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Test and inspection procedures Performance standards
f. Inspect condition of all ca- f. No evidence of broken cable

bles, cable connctor, and insulation, cracked connec-
cable connector receptacles. tor and receptacle insula-
Look for broken cable in- tion, or missing or bent
sulation, cracked connector connector pins.
and receptacle insulation,
and missing or bent con-
nector pins.

g. Inspect fuseholders, look for g. Fuseholders show no sign of
burns, breaks, and insuffi- burning or being broken,
cient spring tendon. Check and spring tension is
rating of each fuse. strong. Refer to panel

marking on equipment for
proper fuse ratings.

A. Inspect chassis. Check to be h. Tubes, tube shields, and
sure tubes, tube shields, clamps are in proper place.
and clamps are in proper
places.

i. Check equipment for appli- i. Equipment marked to indi-
cable MWO. cate MWO, if applicable.

294.6. Testing Power Circuits

a. Test Equipment and Material.

(1) Multimeter T-352/U.

(2) Variable Power Transformer CN-16A/
u .

(3) Telephone Carrier System Test Facili-
ties Kit MK-155/TCC; the following items are
required:

(a) Junction panel test cable assembly.
(b) Carrier supply test cable assembly.
(c) Subgroup test cable assembly.

b. Test Connections and Conditions.

(1) Operate the ON-OFF switch of the
CN-16A/U to OFF.

(2) Operate the AM-682/TCC-3 POWER
switch to OFF and the 230V-115V switch to
115v.

(3) Connect the equipment as shown in A,
figure 115.3.

(4) Connect the ac power cord of the CN-
16A/U to the ac power source.

c. Procedure.
NOTE

1. A summary chart of the tests and
performance standards is given in para-
graph 294.10a.
2. The parenthetical letters (example.
(A), (B) ) refer to the indicated por-
tion of figure 115.3.
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2 9 4 . 7 T e s t Oseillator end Carrier Supply
Circuits, test Procedures

Perform the test procedures given in paragraph
294.6 before performing the procedures given in
b and c below.

a. Teat Equipment and Material Use the same
test equipment and material listed in paragraph
294.6a except delete the TS-352/U. The following
items are also required:

(1) Signal Generator SG-15/PCM.
(2) Decibel Meter ME-22/PCM.
(3) Voltmeter, Electronic ME-30B/U.
(4) Resistor, 60.4 ohms (part of the MK-

155/TCC).

b. Test Connections and Conditions.
(1) The test connections of the AM-682/

TM 11-5805-223-14/TO 31W1-2TCC3-1

TCC-3 shown in A, figure 115.3 (less the TS-
352/U) are unchanged.

(2) Calibrate the SG-15/PCM and ME-22/
PCM (para 294.3).

(3) Connect the test equipment as shown in
solid lines in A, figure 115.4.

(4) Connect the power cord of the ME-
30B/U to the ac power source.

c. Procedure.
NOTE

1. A summary chart of the tests and
performance standards is given in para-
graph 294.10b.
2. The parenthetical letters (example:
(A), (B) ) refer to the indicated por-
tion of figure 115.4.

Figure 115.4. Test oscillator and carrier supply circuits test setups.
2 2 7
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1 CN-16A/U
ON-OFF: ON
CONTROL: fully counterclock-

wise

SG-15/PCM
ON-OFF: ON
FREQUENCY: 1,000 cps
COARSE DBM: 0
FINE DBM: fully counterclock-

wise
ME-30B/U

ON-OFF: ON
DB VOLTS: 0 DB

2 Same as Step 1 except:
ME-22/PCM

ON-OFF: ON
INPUT IMPEDANCE: 600

OHM
DBM: 0 SCALE A

AM-682/TCC-3
Unchanged from last settings given

in paragraph 294c, except :
MEASURE: OFF
POWER: ON
SEND OW: Vertical
SPECIAL SERVICE-CHANNELS:

CHANNELS
AMP OUT (Rec Amp): 0DB
AMP OUT (Xmit Amp) : 0DB
ALARM CUTOFF, CHANNEL

TALK, and SEND OW switches;
Vertical

EQUALIZER controls: fully
counterclockwise

Same as Step 1 except:
TEST OSC OUTPUT; fully clockwise

MEASURE: TEST OSC

3 Same as Step 2, except: same as step 2.
ME-22/PCM

DBM: -20

Meter circuit
a. Adjust SG-15/PCM FINE DBM

control until AM-383/TCC-3
MEASURE meter indicates 0
db. Note ME-SOB/U meter in-
dication.

b. Disconnect SG-15/PCM and ME-
30B/U from AM-682/TCC-3
(A).

Test oscillator circuit
a. Note ME-22/PCM DECIBELS

meter indication.

b. Operate ME-22/PCM DEM switch
to 0 scale B.

c. Rotate AM-682/TCC-3 TEST OSC
OUTPUT control fully counter-
clockwise and note ME-22/PCM
DECIBELS meter indication.

d. Adjust AM-682/TCC-3 TEST OSC
OUTPUT control until MEAS-
URE meter indicates 0 db and
note indication.

e. Operate ME-22/PCM DBM switch
to 0 SCALE A and note DE-
CIBELS meter indication.

4-kc supply output
a Disconnect ME-22/PCM hookup

wires from terminals D and N
(A) and reconnect to terminals
1 and 2 of junction panel test
cable assembly.

b. Note ME22/PCM DECIBELS
meter indication.

c. Disconnect ME-22/PCM hookup
wires from junction panel test
cable assembly terminals (a
above).

a -5 dbm ±0.5.

b. None.

a. Not more negative than +4 dbm.

b. None.

c. Note more positive than -4 dbm.

d. 0 db.

e. +3.5 dbm ±1.

a. None.

b. -25 dbm ±1.5.

c. None.
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294.8. Testing Transmitting and Receiving
Circuits

Perform the procedures given in paragraphs
294.6 and 294.7 before performing the procedures
in b and c below.

a. Test Equipment and Material. Use the same
test equipment and material given in paragraph
294.7a except that the 60.4-ohm resistor (part
of the MK-155/TCC) is not required.

b. Test Connections and Conditions.
(1) The test connections of the AM-682

TCC-3 shown in A, figure 115.3 (less the TS-
352/U) are unchanged.

(2) Recalibrate the SG-15/PCM (para 294.
3a).

(3) Connect the equipment as shown in A
and B, figure 115.5.

c. Procedure.

NOTE
1. A summary chart of the tests and
performance standards is given in para-
graph 294.10c.

2. The parenthetical letters (example:
(A), (B) ) refer to the indicated por-
tion of figure 115.5.

Figure 115.5. Transmitting and receiving circuits test
se tups .
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1 unchanged from setting last used
in procedure given in para-
graph 294.7c except :

SG-15/PCM
FREQUENCY: 1 kc
COARSE DBM: -40
FINE DBM: fully counterclock-

wise
ME-22/PCM

INPUT IMPEDANCE: 600
OHM

DBM: 0 SCALE B
ME-30B/U

DB VOLTS: --30 DB

2 Same as Step 1, except:
SG-15/PCM

FREQUENCY: 7 kc
FINE DBM : fully counterclock-

wise
ME-22/PCM

DBM: 0 SCALE B

Switches and controls: unchanged a. Adjust SG-15/PCM FINE DBM
from last settings used in para- control until ME-30B/U db
graph 294.7c except: meter indicates -5 ( -35 dbm).
MEASURE: 1KC-OW b. Note ME-22/PCM DECIBELS

meter indication.
c. Operate AM-682/TCC-3 AMPLI-

FIER switch to TR and note
MEASURE meter indication. Re-
lease AMPLIFIER switch.

d. Operate AM-682/TCC-3 AMP
OUT switch on transmitting
amplifier subassembly (located
on center of right chassis) to 10
DB.

e. Operate ME-22/PCM DBM switch
to 0 SCALE A and note DE-
CIBELS meter indication.

f. Operate AM-682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter in ion.
Release AMPLIFIER switch.

g. Operate AMP OUT switch (d
above) to ODB.

Same as Step 1, except:
MEASURE: 7 KC-CH1

Channel 1 signal transmission
a. Adjust SG-15/PCM FINE DBM

control until ME-SOB/U db
meter indicates -6 ( -35 dbm).

b. Note ME-22/PCM DECIBELS
meter indication.

c. Operate AM-682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter indication.
Release AMPLIFIER switch.

d. Operate AM-682/TCC-3 AMP
OUT switch on transmitting
amplifier subassembly to 10 DB.

e. Operate ME-22/PCM DBM switch
to 0 SCALE A and note DECI-
BELS meter indication.

f. Operate AM-682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter indication
Release AMPLIFIER switch.

g. Operate AMP OUT switch (d
above) to ODB.

a. None.

b. -1 dbm ±1.

c. -1 db ±1.5.

d. None.

e. +9 dbm ±1.5.

f. 1 db
in

 less than indication
c above ±0.5.

g. None.

a. None.

b. -1 dbm ±1.5.

c. 0 db ±1.

d. None.

e. +9 dbm ±1.5.

f. Same as indication
above ±0.5.

g. None.

obtained

obtained in c

2 3 1
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3 Same as Step 2, except: Same as Step 2, except:
SG-15/PCM MEASURE: 11KC-CH2

FREQUENCY: 11 kc
FINE DBM : fully counterclock-

wise.
ME-22/PCM

DBM: 0 SCALE B

4 Same as Step 3, except: Same as Step 3, except:
SG-15/PCM MEASURE : 15KC-CH3

FREQUENCY: 15 kc
FINE DBM: fully counterclock-

wise
ME-22/PCM

DBM: 0 SCALE B

Test procedure
Channel 2 signal transmission

a. Adjust SG-15/PCM FINE DBM
control until ME-SOB/U db
meter indicates -6 (-35 dbm).

b. Note ME-22/PCM DECIBELS
meter indication.

c. Operate AM-682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter indication.
Release AMPLIFIER switch.

d. Operate AM-682/TCC-3 AMP
OUT switch on transmitting
amplifier subassembly to 10DB.

e. Operate ME-22/PCM DBM switch
to 0 SCALE A and note DECI-
BELS meter indication.

f. Operate AM682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter indication.
Release AMPLIFIER switch.

g. Operate AM-682/TCC-3 AMP
OUT switch (d above) to ODB.

Channel 3 signal transmission
a Adjust SG-15/PCM FINE DBM

control until ME-SOB/U db
meter indicates -5 (-35 dbm).

b. Note ME-22/PCM DECIBELS
meter indication.

c. Operate AM-682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter indication.
Release AMPLIFIER switch.

d. Operate AM-682/TCC-3 AMP
OUT switch on transmitting
amplifier to 10DB.

e. Operate ME-22/PCM DBM switch
to 0 SCALE A and note DECI-
BELS meter indication.

f. Operate AM-682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter indication.
Release AMPLIFIER switch.

g Operate AM-682/TCC-3
OUT switch (d above) to ODB.

Performance standards

a None.

b. -1 dbm ±1.5.

e. 0 db ±1.5.

d. None.

e. +9 dbm ±1.

f. Same as indication obtained in c
above ±0.5.

g. None.

a. None.

b. -1.5 dbm ±1.

c. +0.5 db ±1.5.

d. None.

e. +8.5 dbm ±1.

f. 1 db less than indication obtained
in c above ±0.5.
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10 Same as Step 9, except:
SG-15/PCM

FREQUENCY: 4 kc
COARSE DBM: -40
FINE DBM: fully counterclock-

wise
ME-30B/U

DB VOLTS: -49 DB

g-kc pilot signal sensitivity
a. Note AM-682/TCC-3 alarm indi-

cations.

e. Operate ME-22/PCM DBM switch
to 0 SCALE A.

d. Rotate AM-682/TCC-3 BULGE-
11KC control fully clockwise and
note ME-22/PCM DECIBELS
meter indication

e. Operate ME22/PCM DBM switch
to 0 SCALE B.

f. Rotate AM-682/TCC-3 BULGE-
11KC control counterclockwise
until ME-22/PCM DECIBELS
meter indicates 0 dbm.

g. Operate AM-682/TCC-3 AMPLI-
FIER switch to REC and note
MEASURE meter indication.
Release AMPLIFIER switch.

c. None.

d. Between +2 and +4.5 dbm.

e. None.

f. None.

g. -1 db ±1.5.

Same as Stop 9, except:
ALARM CUTOFF : horizontal (to
right)

b. Operate AM-682/TCC-3 ALARM
CUTOFF switch to vertical posi-
tion and note alarm indications.

c. Rotate SG-15/PCM FINE DBM
control clockwise until no alarm
indications are obtained. Note
indications.

d. Note ME-30B/U db meter indi-
cation.

e. Operate SG-15/PCM COARSE
DBM switch to ZERO OUT-
PUT. Operate AM-682/TCC-3
ALARM CUTOFF switch to
horizontal position.

f. Proceed to test procedures given
in paragraph 294.9.

a. SYSTEM ALARM indicator lamp
should he lighted and buzzer
should be silent.

b. CALL and SYSTEM ALARM
indicator lamps should he lighted
and buzzer should sound.

e. CALL and SYSTEM ALARM
indicator lamps should be ex-
tinguished and buzzer should be
silent.

d. Between -48 and -56 dbm.

e. None.

f. None.
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294.9. Order Wire Circuits, Test Procedures
Perform the test procedures given in paragraphs
294.6 through 294.8 before proceeding with the
following tests.

a. Test Equipment and Material. Use the same
test equipment and materials listed in paragraph
294.7a. One resistor, 600 ohms and one capacitor,
2 uf (part of the MK-155/TCC) are also re-
quired.

b. Test Connections and Conditions.
(1) Connect the equipment as shown in A,

figure 115.6.

(2) The test connections of the A
TCC-3 shown in A, figure 115.3 (less th
352/U) are unchanged. The ground con
to the terminal of terminal board TB9(
TB903) (B, fig. 115.5) is unchanged.

c. Procedure.
NOTE

1. A summary chart of the tests a
performance standards is given in par
graph 294.10d.
2. The parenthetical letters (examp
(A) (B) ) refer to the indicated p
tion of figure 115.6.

Figure 115.6. Order wire circuits tests setups.
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1 unchanged from last settings
used in paragraph 224.8c ex-
cept:

SG-15/PCM
FREQUENCY - 300 cps
COARSE DBM: 0
FINE DBM : fully counterclock-

wise.
ME-30B/U

DB VOLTS: 0 DB
ME-22/PCM

DB : 0 SCALE B

AM-682/TCC-3
Switches and controls; unchanged

from last settings used in proce-
dures given in paragraph 294.8c
except:

MEASURE: 1KG-OW
ORDER WIRE: vertical
CHANNEL TALK: LINE
SEND OW: vertical

Signal transmission and measurement
a. Adjust SG-15/PCM FINE DBM

control until ME-30P/U db
meter indicates 0 dbm.

b. Note ME-22/PCM DECIBELS
meter indication.

c. Adjust SG-15/PCM FREQUEN-
CY dial to 1,000 cps and FINE
DBM control until ME-SOB/U
db meter indicates 0 dbm.

d Note ME-22/PCM DECIBELS
meter indication.

e. Operate AM-682/TCC-3 AMPLI-
FIER switch to TR and note
MEASURE meter indication.
Release AMPLIFIER switch.

f. Adjust SG-15/PCM FREQUEN-
CY dial to 4,000 cps and FINE
DRM control until ME-30B/H
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Same as step 1, except:
SG-15/PCM

FREQUENCY: 1 kc
COARSE DBM: 0
FINE DBM: fully counterclock-

wise
ME-30B/U

DB VOLTS: 0 DB
ME-22/PCM

DBM: 0 SCALE B

Same as
ORDE

SEND OW: horizontal (to left)
CHANNEL TALK: TEST BD
MEASURE: 1 KC-OW

o. Note AM-682/TCC-3 alarm indi-
cations and release ORDER
WIRE switch.

Handset circuits
a. Disconnect hookup wires of ME-

22/PCM from junction panel
test cable assembly (A) and re-
connect to terminals B and L of
subgroup test cable assembly.

b. Adjust SG-15/PCM DBM control
until ME-30B/U meter indicates
0 dbm.

c. Operate AM-682/TCC-3 handset
push-to-talk switch (A) and note
ME-22/PCM DECIBELS switch
meter indication,

d. Release AM-682/TCC-3 handset
push-to-talk switch. Listen for
test tone in handset receiver and
note indication.

e. Disconnect ME-22/PC
wires from terminals
subgroup test cable assembly
(A) and reconnect to terminals
C and M.

f. Operate AM-682/TCC-3 CHAN-
NEL TALK switch to LINE.

g. Note ME-22/PCM DECIBE
meter indication.

and SEND OW

Performance standards
o. CALL indicator should light and

buzzer should sound.

a. None,

b. None.

c. -4.5 dbm ±1.

heard in hand-

6. None.



T M  1 1 - 5 8 0 5 - 2 2 3 - 1 4 / T O  3 1 W 1 - 2 T C C 3 - 1

Same as Step 2, except:
SG-15/PCM

FREQUENCY: 300 cps
COARSE DBM: -20
FINE DBM: fully counterclock-

wise
ME-30B/U

DB VOLTS: -10 DB
ME-22/PCM

DBM: -10

m. Repeat procedures given in 1
above and note ME-22/PCM
DECIBELS meter indications.

n. Release AM-682/TCC-3 AMPLI-
FIER switch and handset push-
to-talk switch.

Same as Step 2, except:
ORDER WIRE : vertical

CHANNEL TALK: LINE
SEND OW: vertical

Signal reception and measurement
a. Disconnect hookup wires of SG-

15/PCM from AM-682/TCC-3
ORDER WIRE terminals (A)
and reconnect to terminals 3 and
4 of junction panel test cable
assembly.

b. Disconnect hookup wires of ME-
22/PCM from terminals C and M
of subgroup test cable assembly
(A) and reconnect to AM-682/
TCC-3 ORDER WIRE termi-
nals.

c. Adjust SC-15/PCM FINE DBM
control until ME-30B/U db me-
ter indicates -8 (-18 dbm).

d. Note ME-22/PCM DECIBELS
meter indication,

e. Adjust SG-15/PCM FREQUEN-
CY dial to 1,000 cps and FINE
DBM control until ME-30B/U
db meter indicates -8 (-18
dbm).

f. Operate ME-22/PCM DBM switch
to 0 SCALE B and note DECI-
BELS meter indication.

g. Adjust SG-15/PCM FREQUEN-
CY dial to 4,000 cps and adjust
FINE DBM control until ME-
30B/U db meter indicates -8
(-18 dhm).

h. Operate ME-22/PCM DBM switch
to -30 and note DECIBELS me-
ter indication.

i. Note AM-682/TCC-3 alarm indi-
cations.

j. Operate SG-15/PCM COARSE
DBM switch to ZERO OUTPUT.

DECIBELS meter needle should
show peaking indications cor-
responding to speech variations.

n. None.

a None.

b. None.

c. None.

d. -15 dbm ±2.

e. None.

f. -11 dbm ±1.5.

g. None.

h. Less negative than -45 dbm.

i. CALL indicator should light and
buzzer should sound, and SYS-
TEM ALARM indicator should
be extinguished.

i. None.
2 3 9
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Same as step 3, except:
SG-15/PCM

FREQUENCY: 1,600 cps
COARSE DBM: -40
FINE DBM : fully counterclock-

wise
ME-30B/U

DB VOLTS: -40

Same as Step 4, except:
SG-15/PCM

FREQUENCY: 1,000 cps
COARSE DBM : -10
FINE DBM: fully counterclock-

wise
ME-30B/U

DB VOLTS : -10 DB
ME-22/PCM

DBM -30

Same as Step 5, except:
SG-15/PCM

FREQUENCY: 11 kc
COARSE DBM: 0
FINE DBM: fully counterclock-

wise
ME-30B/U

DB VOLTS: 0 DB
ME-22/PCM

DBM: 0 SCALE B

Same as Step 6, except:
SG-15/PCM

COARSE
FINE DB

wise
B/U

DB VOLTS: -10 DB

Ringing signal sensitivity
Same as Step 3, except: a Adjust SG-15/PCM FINE DBM

ALARM CUTOFF: horizontal (to control until AM-682/TCC-3
right) CALL indicator lights and

buzzer sounds.
b. Note ME-30B/U db meter indica-

tion.
c. Operate SG-15/PCM COARSE

DBM switch to ZERO OUT-
PUT.

Same as Step 4.
Hybrid coil balance

a. Disconnect hookup wires of ME-
22/PCM from AM-682/TCC-3
ORDER WIRE terminals (A)
and reconnect to terminals 1 and
2 of junction panel test cable
assembly.

b, Connect resistor and capacitor to
AM-682/TCC-3 ORDER WIRE
terminals (A).

c. Adjust SG-15/PCM DBM control
until ME-30B/U db meter indi-
cates -8 (-18 dbm).

d. Note ME-22/PCM DECIBELS
meter indication.

Special service transmission circuit
Same a Step 5, except: a. Disconnect hookup wires of SE

SPECIAL SERVICE-CHANNELS 15/PCM from terminals 1 and 2
(right side of chassis) : SPECIAL of junction panel test cable as-
SERVICE sembly (A) and reconnect to

AM--682/TCC-3 SPECIAL SER-
VICE TR terminals (B).

b. Note SPECIAL SERVICE indica-
tor indication.

c. Adjust SC-15/PCM FINE DBM
control until ME-SOB/U meter
indicates 0 dbm.

d. Note ME-22/PCM DECIBELS
meter indication,

Same as Step 6.
Special service reception circuit

a Disconnect hookup wires of SG-
15/PCM from TR terminals (B)
and reconnect to terminals 3 and
4 of junction panel test cable as-
sembly (A). Disconnect hookup
wires of ME-22/PCM from junc-
tion panel test cable

a.

b.

C.

a

None.

Less negative than -40 dbm.

None.

None.

None.

None.

Less negative than -86 dbm.

None.

SPECIAL SERVICE indicator
should light.

None.

0 dbm ±1.

None.
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294 .10 .  Summary  Char t s  o f  Tes t  and
Per fo rmance  S tandards NOTE

The item numbers correspond to
step numbers of the test procedures
given in paragraph 294.6c.

1 INITIAL INDICATIONS:
a. Power applied _ _ _ _ _ _ a. POWER, CALL, and SYSTEM ALARM

indicators should light and buzzer
should sound for approximately 15 to
30 seconds.

b. SYSTEM ALAR b. POWER AND SYSTEM ALARM indi-
ated. cators should remain lighted, buzzer

should be silenced, and CALL indicator
should be extinguished.

c. At 103 volts at e. Same indications obtained in b above.

2 DC VOLTAGE CIRCUITS :
a. At J553 _ _ _ _ _ _ a. 215 volts dc ±15 (200 volts de ±15 when

TA-219/U is connected to AM-682/

er supply b. ined in a above.

d c ± 0.8.
switch - - d.

3 FILAMENTS VOLTAGE CIRCUITS :

in a above.

of t ven in

2 4 2
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N O T E
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Test
Test Performance standards indication

4 RINGING SIGNAL SENSITIVITY - Less negative than -40 dbm.

5 HYBRID COIL BALANCE _ _ _ _ _ _ _ _ _ Less negative than -35 dbm.

6 SPECIAL SERVICE TRANSMIS-
SION CIRCUIT :
a. Indicator _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ a SPECIAL SERVICE indicator should

light.
b. ME-22/PCM indication _ _ _ _ _ _ _ b. 0 dbm ±1.

7 SPECIAL SERVICE RECEPTION -1 dbm ±1.5.
CIRCUIT.

Section VI. FINAL TESTING

2 9 5 .  G e n e r a l

This section contains information that will aid
the repairman in testing a Telephone Terminal
AN/TCC-3 when all the plug-in assemblies are
in place in the terminal. In addition, tests are
provided for the individual plug-in assemblies
when they are not in place in a terminal. Tests
of the complete terminal are described in para-
graphs 298 through 369. Tests of plug-in as-
semblies are described in paragraphs 370 through
387.

a. Simplified functional schematics have ‘been
included in this section to help the repairman in
connecting the equipment and in checking the
transmission path through the electrical parts
of primary interest in the tests. Dotted lines are
used to indicate that circuit elements have been
omitted for simplicity. Heavy lines indicate con-
nections that neeed to be made in the test to

other values are specified in the description of a
particular test.

b. All the circuits of the AN/TCC-3 should be
checked before the AN/TCC-3 is placed in opera-
tion. The following chart indicates each of the
circuits that need to be checked and the first
paragraph describing the checks on that circuit.
Perform the tests in the order that they are
presented.

First
Circuit paragraph

Power supply 298
Measuring circuit 306
Test oscillator 311
Carrier supply _ 313
Transmitting circuits _ 318
Order wire transmitting circuits 331
Ringer-oscillator as an oscillator _ 336
Receiving circuits 340
Order wire receiving circuit 350
Ringer-oscillator as a ringer _ 354
Noise tests (overall circuit) _ _ _ 358
Attendant’s telephone set 360

296 .  Tes t  Equ ipmen t  Requ i red

The test equipment required for testing the AN/
is listed below. This test equip-
to in the paragraphs describing

u s e d .

TM 11-6625-251-15
TM 11-6625-251-15
TM 11-6625-218-12
TM 11-6625-200-12
TM 11-6625-366-15

TM 11-2044
TM 11-6625-356-12

1
1
1
1
1
1
1
1

1
1

2

2 4 5
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Item Publication
Resistor, 60.4 ohms _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4
Resistor,600 ohms _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _   _ _   _ _ _ _ _ _ _ _ _ _ _ _   _ _ _ _ _ 2
Carrier supply test cable assembly  _ _ _ _ _ _ _ _ _ 1
Extension test cable assembly 
Junction panel test cable assembly’ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1
1

Modem and ampliller test cable assemblyE 1
AUse the ME-26A/U in those places in this manual where vacuum-tube voltmeter, Electronic Multimeter ME-6/U,

and ME-6/U are indicated.
‘Power Supply PP-827/U (part of Terminals, Telephone AN/TCC-7, AN/TCC-50 (TM 11-2139-35) or Re-

peater, Telephone AN/TCC-8 (TM 11-2140-35)) may be used to provide these voltagee. If the PP-827/U is used, use the
carrier supply test cable assembly in the MK-155/TCC to facilitate the power connections. On the carrier supply
test cable assembly, terminals A (positive) and K (negative) are for 200 volts dc, terminals M and N are for 6.3
volts ac, and terminals D (negative) and H (positive) are for 10 volts dc. To provide a suitable load of the 200-volt output
of the PP-827/U, select two 1,600-ohm resistors (37 watts each) from the MK-155/TCC and connect them in parallel to ter-
minals A and K of the carrier supply test cable assembly. Adjust the dc output of the PP-827/U to obtain 200 volts dc indi-
cation at terminals A and K of the carrier supply test cable assembly.

c Connect the two 1uf capacitors in parallel to provide 2-uf required for the tests.
d Combine resistors of various values to obtain the resistance networks required in the test setups.
e The extension test cable assembly may be used instead of the extension cable provided in the AM-682/TCC-3 (fig. 16)

and mentioned in the test procedures.
 The junction panel test cable assembly is equivalent to Telephone Cable Assembly CX-1512/U (fig. 18) and may be

used where spiral-four cable stub, spiral-four cable connector, and cable stub are mentioned in the test procedures.
Terminals 1 and 2 of the junction panel test cable correspond to the transmitting wires mentioned in the test pro-
cedures and terminals 3 and 4 correspond to the receiving wires mentioned in the test procedures.

Use the modem and amplifier test cable assembly in those places where test cable is indicated in the test procedures.

297. Test Procedure

Before testing the entire AN/TCC-3 equipment,
certain preliminary procedures should be fol-
lowed. These procedures are described in detail
below.

a. Inspection. The equipment should be in-
spected for broken or shorted wires and ter-
minals, and for broken vacuum tubes or other
apparatus. Any damage discovered during this
inspection should be repaired before testing be-
gins.

b. Preliminary Adjustments.

(1) The chart below indicates the adjust-
ments that must be made before the tests de-
scribed in this section are begun. The chart lists
the controls to be adjusted, their location in the

ing for each control.

(2) Connect the CARR SUP-POWER and
TRANS-TEST-TALK cables to Telephone Mo-
dem TA-219/U.

(3) Connect a spiral-four cable stub (Tele-
phone Cable Assembly CX-1512/U) to the spiral
for connector of the amplifier-power supply
unit. Set Attenuator TS-402 for a loss of 18 db.
Connect the transmitting wires of the cable
stub to the input terminals of the attenuator and
the receiving wires to the output terminals of the
attenuator.

(4) Connect a 600-ohm resistor across the
ORDER WIRE extension binding posts.

(5) During the tests covered in this section,
it is required that the TA-219/U be connected
to the AM-682/TCC-3 (pars 27g(7)) unless
otherwise specified. The connection of the cable
from the left si

2 4 6
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300. Filament Voltage Check

301 .  B+  Vol t age  Check

298. Testing Power Supply
302 .  B+  Adjus tment

299. POWER Switch and POWER Lamp
C h e c k

247
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b. When the B+ voltage check is made (para
301 above), the B+ voltage may be either too
high or too low. If the voltage is too high an
increase of the resistance in the circuit is neces-
sary. To increase the voltage remove straps
from any of the three resistors, R557, R558,
and R559, that may be shorted (see figure 111).

e. If the voltage is too high after all) shorting

Operate the POWER switch to the ON position
and check the B+ voltage between jack J553 
and ground.

b. -5V Talk Voltage Check. Operate the press-
to-talk switch on the handset. Using a voltmeter,
check the voltage between jack J554 and ground,
This voltage should be -5 ±2 volts dc.

3 0 4 .  L o w - L i m i t  v o l t a g e  C h e c k

ble of the AM/TCC-3

305.  115V-230V Switch Circui t  Test

306.  Testing Measuring Circuit

2 4 8

303. Negative voltage Checks

Voltage Check. Using a volt-
meter, check the voltage between jack J554 and
ground. This voltage should be -10 $0.8
volts dc .
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307. Meter Accuracy Check

309. Selective Filter Check

308. Meter Accuracy Adjustment

Figure 116. Meter accuracy check and adjustment,
test arrangement.

2 4 9
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Figure 117. Selective filter check, test arrangement.

311. Testing Test Oscillator

312. Test Oscillator Output Check

310. Modem Measure-Pad Check

2 5 0
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Figure 118. Modem measure-pad check, test arrangement.

Figure 119. Test oscillator checks, test arrangements.

251
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313. Testing Carrier Supply

It is necessary to perform several checks when
testing the carrier supply. The checks required
and the paragraphs describing these checks are
listed in the following chart.

Check Paragraph
Carrier supply output check
Carrier supply frequency check

- _ - 314
315

Carrier supply circuits check - - 316
Carrier supply output adjustment 317
System alarm pilot output check 322
System alarm pilot output adjustment 323

314. Carrier supply output Check

a. Check to see that the CARR SUP-POWER
cable is connected to the TA-219/U (fig. 120).

b. Connect a vacuum-tube voltmeter succes-
sively to each of the following pairs of terminals
on terminal board TR901: 1 and 2, 4 and 5,
6 and 7, and 9 and 10. The voltmeter should
read 0.69 to 1.1 volt at each of these pairs of
terminals.

315. Carrier Supply Frequency Check

Connect a frequency meter to each of the fol-
lowing pairs of terminals on terminal board
TB901: 1 and 2, 4 and 5, 6 and 7, and 9 and 10
(fig. 120). The frequencies measured on the
frequency meter should be 8.00, 12.00, 16.00,
and 20.00 kc, ±2 cps respectively. I f  t h e

check  the  16 -kc  osc i l l a to r  (pa ra  249) .

316. Deleted.

317. Carrier Supply Output Adjustment

If the carrier supply output is not 0.69 to 1.1
volt (para 314), and the carrier supply circuits
are operating normally, the carrier supply output
should be adjusted. The adjustment procedure
is described in a through g below.

a Remove the carrier supply plug-in assembly
from the AM-682/TCC-3 (para 238).

b. Connect the carrier supply plug-in assembly
to the AM-682/TCC-3 with the extension cable
provided with the AN/TCC-3.

c. Connect the vacuum-tube voltmeter to ter-
minals 4 and 5 of terminal board TB901 (figs.
150 and 151). Strap capacitors C615 and C616
(fig. 101) to obtain a maximum output as mea-
sured by the vacuum-tube voltmeter. The strap=
ping procedure is described in d through g below.

d. Remove the strap from both capacitora
C615 and C616. If the voltmeter reads 0.69 to 1.1
volt, the circuit is properly adjusted. If output
voltage is not within the specified limits, follow
the procedure given in e through h below.

e. Construct a chart similar to the chart below.
Arrange the strapping of capacitors C615 and
C616 with clip leads so that each strapping condi-
tion specified in the chart is obtained. For each
strapping condition, record the output voltage.
The strapping condition that produces the maxi-
mum output voltage is correct strapping for
these capacitors. Solder wires in place of the
clip leads in order to duplicate the correct strap
ping condition..

Capacitors strapped
Neither C615 or C616
C615 _ _ _ _ _
C616

Figure 120. Carrier supply output and frequency checks,
test arrangement.

2 5 2
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f. After the atrapping of capacitors C615 and
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Figure 121. Carrier supply circuits check, test arrange-
m e n t .

318. Testing Transmitting Circuits

319 .  Sys tem Alarm Cutof f  Check

2 5 3
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red SYSTEM ALARM lamp and the amber
CALL lamp should light and the buzzer should
sound.

b. Operate the ALARM CUTOFF switch to
the horizontal position. The buzzer should cut
off, the CALL lamp should extinguish and the
SYSTEM ALARM lamp should remain lighted.

c. Connect the transmitting wires of the cable
stub to the ME-22/PCM (fig. 122).

320. Transformer Type Variations

a. In equipment bearing Order No. 1667-PH-
51, transformer T761 may be either of two types.
In some of the tests that follow, the type of
transformer used affects the measurements
taken. The transformers may be differentiated
by the presence or absence of a black star at the
end of the other markings on the transformer.
In the tests which follow, two columns of meas-
urements are provided, one for the starred trans-
former, and one for the transformer without a

b. Transformer T821 may be either of two
types of transformers. These two types are dif-
ferentiated in the same manner as are the two
types used as transformer T761 (a above). The
differences between the two types of transform,
ers used as transformer T821 will not affect any
of the tests in this or other sections. A third
column is provided under “Readings on meas
uring set (dbm)” for equipment bearing order
numbers other than Order No. 1667-PH-51.

321. transmitting Amplifier Check

a. Disconnect the TRANS-TEST-TALK cable
from the AN/TCC-3.

b. Connect the signal generator to terminal!
1 and 2 of terminal board TB801 (fig. 123).

c. Perform each of the six tests listed in the
appropriate chart in h below. The procedure for
the tests is described in d through h below.

d. Operate the AMP OUT switch of the trans
mitting amplifier to the position indicated for

star. test 1 in the chart below.

Figure 122. System alarm cutoff check, test arrangement.

2 5 4
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Figure 123. Test of transmitting amplifier, test arrange-
m e n t .

C h a r t  i s  o n  p a g e  2 5 4 . 1 .

C h a n g e  1 2 5 5
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322. 4-kc System Alarm Pilot Output Check

324. Check of Channel Modem Transmitting
P a t h s

323 .  4 -kc  Sys tem Ala rm P i lo t  Outpu t
Adjustment

Figure 124. 4-kc system alarm pilot check, test arrange-
m e n t .

2 5 6



f. Adjust the signal generator frequency to 1
kc and its output to 0 dbm.

g. Check the reading obtained on the ME-22/
PCM. The reading for channel 1 should be within
0.5 dbm of the reading obtained on the ME-22/
PCM for test 2 of paragraph 321. Record this
reading.

h. Repeat the procedure of e through g above
for each of the other channel modems. The read-
ings obtained for channels 2, 3, and 4 modems
should be within 0.5 dbm of the readings ob-
tained on the ME-22/PCM in tests 3, 4, and 5,
respectively (para 321). Record these readings.

325. 2W Modem Transmitting Path Output
Adjustment

a. If the readings on the ME-22/PCM do not
conform to the values specified for one channel
in paragraph 324, the following resistors should
be strapped: resistors R116 and R143 in chan-
nel 1, resistors R216 and R243 in channel 2, re-
sistors R316 and R343 in channel 3, and resis-
tors R416 and R443 in channel 4. Because these
resistors are in parallel with the output circuit
(fig. 125), shorting out these resistors decreases
the output voltage. The strapping procedure used
for channel 1 is described in detail. The pro-

  cedure used for adjust other three chan-
nels is similar. For pu of explanation the

TM 11-5805-223-14/TO 31W1-2TCC3-1

output voltage initially is too low. It is necessary
to add resistance to the circuit to increase the
output voltage.

b. Construct a chart for the channel under
test similar to the chart below. The chart shown
is used with channel 1 modem. A similar chart
must be constructed for each of the other chan-
nels. Arrange the strapping of resistors R116
and R143 so that each strapping condition speci-
fied in the chart is obtained. For each strapping
condition, record the output power (dbm) as in-
dicated on the ME-22/PCM. The strapping con-
dition that produces the output power closest to
that specified in paragraph 324 is the correct
strapping for these resistors. After determining
the correct strapping, remove the clip leads and
solder permanent straps in place.

Resistors strapped Output power (to be recorded)
Neither R116 nor R143
R116
R143
R116 and R143

326. Check of SEND-MEAS Switch in SEND
Pos i t ion

icates the procedure to be
the four SEND-

ur channels when
to the SEND position

ure for the four switc

Figure 125. Check of modem transmitting path, test
arrangement.
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The switches should be tested in the order indi-
cated in the chart below.

a. Operate the SEND-MEAS switch of the
channel modem being tested to the SEND posi-
tion. Operate the SEND-MEAS switches of the
other channel modems to the vertical position.

b. Operate the MEASURE switch to TEST
OSC position. Adjust the TEST OSC OUTPUT
knob for a 0 db reading on the MEASURE ma

c. Operate the MEASURE switch to the posi-
tion indicated in the third column of the chart.

d. Hold the AMPLIFIER switch in the TR
position.

e. The reading on the MEASURE meter should
be as indicated in the fourth column of the chart.

f. The reading on the ME-22/PCM should
be as indicated in the fifth, sixth, or seventh
column of the chart, depending on the type of
transformer used as transformer T761 in the

ter. particular AN/TCC-3 under test (para 320).

327. Check of 4W Modem Transmitt ing 328 .  4W Over load  Check
P a t h

329. 4W Frequency Response Check

2 5 8 C h a n g e  1
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to that given in the chart above. Record the ob-
o u t p u t  r e a d i n g .  

t a through c above for each of the
modems. The output readings must

recorded output
channel modem i

330 .  Car r i e r  Leak  Check

re is no carrier frequency

cedure for making the carrier leak test is
plained in a through d below.

a Disconnect the signal generator.

b. Operate the AMP OUT switch of the trans-
mitting amplifier to the 10 DB position.

c. Short out the three carrier frequencies not
being measured by shorting out the terminals
for these carrier frequencies on terminal board
TB901. The terminals to be shorted out in each
test are listed in the chart (d below). Short out
the system alarm pilot as follows:

(1) In AM-682/TCC-3 bearing Order No.
1667-Phila-51, aerial numbers 1 through 1701,

4 and 5 of terminal board TB908.

/TCC-3 bearing Order No.
numbres 1708 through 3180,

strap terminals 4 and 5 of terminal board TB904,
(3) On equipment bearing order numbers

Order No. 1667-Phila-51, strap ter-
and 2 of terminal board TB904.

Figure 126. Carrier lock check, channel 1 modem, test
arrangement.
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331. Order Wire Transmitting Circuit Tests

333. SEND OW Switch Check

332. Order Wire Transmitting Circuit Check

Figure 127. Order wire transmitting circuit check, test
arrangement.

2 6 0



TM 11-5805-223-14/TO 31W1-2TCC3-1

c. Operate the SEND OW switch to the hori-
zontal position. Check the reading on the ME-

22/PCM. The reading should be 0 ±1.5 dbm.

d. Return the SEND OW switch to the verti-
cal position.

334. Check of 4-kc Loss of Filter FL721

a Connect the signal generator to the ORDER
WIRE binding posts. Disconnect the TRANS-
TEST-TALK cable from the TA-219/U. In AM-
682/TCC-3 bearing Order No. 1667-Phila-51, ser-
ial numbers 1 through 1707, connect a clip lead
across terminals 4 and 5 of terminal board TB903.

-682/TCC-3 bearing Order No. 1667-
Phila-51, serial numbers 1708 through 3180, con-
nect a clip lead across terminals 4 and 5 of ter-
minal board TB904 (fig. 129). On equipment bear-
ing order numbers other than Order No. 1667-
Phila-51, connect a clip lead across terminals 1
and 2 of terminal board TB904.

b. Adjust the signal generator frequency to
4 kc and its output power to 0 dbm. Check the
reading on the ME-22/PCM. This reading should
be at least -25 or more negative.

335. Overload Check

a Remove the strap from the terminals of
TB903 or TB904 (para 334a) as applicable. The
signal generator is connected the same as for
the test in paragraph 334.

b. Adjust the signal generator frequency to
1.00 kc and its output power to +15 dbm. Check
the reading on the ME-22/PCM. This reading
should not be more than + 8.0 dbm.

336. Testing Ringer-Oscillator as an
O s c i l l a t o r

ry to check the output power and
frequency when checking the ringer-oscillator

Figure 128. Check of 4-kc loss of  filter FL721, test
arrangement.
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337. Ringer-Oscillator Output Power Check

338. Ringer-Oscillator Frequency Check

339. Ringer-Oscillator Frequency Adjustment

2 6 2
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341.  1-kc Equalizer  Range Check

340.  AM-682/TCC-3 Receiving Circuit
T e s t s

Figure 129. 1-kc equalizer check, test arrangement.

2 6 3
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345. 4-kc System Alarm Sensitivity Check

342. AMPLIFIER SWITCH Check in REC
P o s i t i o n

343.  19-kc Equalizer  Range Check

346. Demodulator GAIN Control  Range
C h e c k

344.  11-kc Equalizer  Range Check

2 6 4
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Figure 130. Channel receiving checks, test arrangement.

348. Channel Receiving Frequency Response
Check on 4W

347. Check of SEND-MEAS Switch in
MEAS Posit ion

2 6 5
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e. Check the output reading on the ME-22/
PCM. The reading should be +0.3 ±1.5 dbm.

f. Repeat the procedures in a through e above
for each of the other channel modems. The sig-
nal generator frequencies to be used with each
channel are given in the chart below.

1
2

7,675 4,550
11,675 8,550

3
4

15,675 12,550
19,676 16,550

349. Channel Receiving 1000-Cycle Check
o n  2 W

The connections for this check are the same as
those for paragraph 346, with the exception of
the changes indicated below.

a. Operate the 2W-4W switch to the 2W posi-
tion.

b. Connect the ME-22/PCM to the 2W-4W-
T binding posts of the channel.

c. For modems 1, 2, 3o and 4 adjust the
signal generator frequency to 7, 11,
15 ,  and  19  kc  re spec t ive ly .

d. Adjust the output of the signal generator
to -18.2 dbm.

e. Check the reading on the ME-22/PCM. The
reading should be -3 ±0.3 dbm.

350. Testing Order Wire Receiving Circuit
It is necessary to perform several checks when
testing the order wire, receiving circuits. The
checks required and the paragraphs describing
these checks are listed in the chart below. The
test arrangement for the order wire receiving
circuit is shown in figure 131.

Order wire receiving check
Paragraph

351
Filter FL722 check
Order wire hybrid coil balance check

352
353

351. Order Wire Receiving Circuit Check
a. Connect the ME-22/PCM to the ORDER

WIRE binding posts (fig. 131).

Figure 131. Order wire receiving circuit, test arrange-
ment.

2 6 6



b. Adjust the signal generator
kc and its output to -18 dbm. Check the read-
ing on the ME-22/PCM. The reading should be
-11.4 ±1.5 dbm.

c. Adjust the signal generator frequency to
300 cps and its output to -18 dbm. Check the
reading on the ME-22/PCM. The reading should
be -15 ±2.0 dbm.

352. Filter FL722 Check

The connections are the same as those for para-
graph 351. Adjust the signal generator frequency
to 4 kc and its output to -18 dbm. Check the
reading on the ME-22/PCM. The reading should

be -39 dbm or more negative.

353. Order Wire Hybrid Coil Balance Check

a. Check to see that the ME-22/PCM is con-
nected to the transmitting wires of the spiral-
four cable. Connect a 600-ohm resistor in series
with a 2uf capacitor or an equivalent capacitive
network across the ORDER WIRE binding posts
(fig. 132). On terminal board TB901, connect to-

TM 11-5805-223-14/TO 31W1-2TCC3-1

gether terminals 1 and 2, terminals 4 and 5, ter-
minals 6 and 7, and terminals 9 and 10. In AM-
682/TCC-3 bearing Order No. 1667-Phila-51,
serial numbers 1 through 1707, connect together
terminals 4 and 5 of terminal board TB903. In
AM-682/TCC-3 bearing Order No. 1667-Phila-
51, serial numbers 1708 through 3180, connect
together terminals 4 and 5 of terminal board
TB904. On equipment bearing order numbers
other than Order No. 1667-Phila-51, connect to-
gether terminals 1 and 2 of terminal board TB904.
This eliminates the possibility of carrier leak
and 4-kc alarm pilot from affecting the hybrid
coil balance reading.

b. Adjust the signal generator frequency to
1 kc and its output to -18 dbm.

c. Check the reading on the ME-22/PCM. The
reading should be -37.5 dbm
t i v e .

354. Testing Ringer-Oscillator as a Ringer

It is necessary to perform two checks when test-
ing the ringer oscillator. The checks required and

Figure 132. Test arrangement, order-wire hybrid coil
balance check.
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the
ed i

phs describing these checks are list-
rt below.

Paragraph
Sensitivity and ringer time response check 
Guard circuit check

355
356

355. Ringer Sensitivity and Response-Time
C h e c k

nerator frequency to

b. After a slight delay (approximately 0.2 sec-
nd and the CALL lamp

the spiral-four cable leads
tor. The buzzer should be

soon as the signal gen-

356. Guard Circuit Check

a. Connect the 18-db attenuator to the two
receiving wires and the two transmitting wires
of the spiral-four cable connector (fig. 134). Op-
erate the MEASURE switch to the 1KC-OW pos-
ition. Hold the AMPLIFIER switch to the TR
position.

b. Operate the ORDER WIRE switch to the
TALK position. Talk into the handset transmit-
ter and check the reading on the MEASURE
meter. Talk into the handset transmitter loudly
enough to make the peaks on the MEASURE
meter reach a value of 0 db.

c. The buzzer should not sound. The CALL
lamp should not light.

357. Overall Testing

It is necessary to pe rm two checks when per-
forming noise tests for the overall circuit. The

I

Figure 133. Ringer sensitivity and response-time check.
test arrangement.
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Figure 134. Guard circuit check, test arrangement.

358 .  No i se  Check

C h a n g e  1 2 6 9
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Figure 135. Noise check, test arrangement.

Figure 136. Special service circuit check, test arrangement.
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b. Before performing any of the following tests
on attendant’s telephone set HS801, connect the
18-db attenuator to the receiving wires and to
the transmitting wires of the spiral-four cable
stub (fig. 137). The procedure in paragraphs 361
through 369 should be performed for each of the
four channel modems successively.

361. Transmitter and CHANNEL TALK
Swi tch  Check

a. Operate the TALK-MON switch of the chan-
nel modem to the TALK position. Operate the
2W-4W switch to the 4W position. Operate the
MEASURE switch to the position corresponding
to the channel being tested (fig. 137).

b. Operate the press-to-t
set HS801.
Hold the A
Note that t
should be proportional to the voice input.

c. Operate the CHANNEL TALK switch to
the TEST BD position.

d. Repeat the procedure descri

output of the signal generator is adjusted to 0
dbm for all frequencies. The reading on the ME-

 22/PCM for all three adjustments of the signal
generator should be as listed in the chart below.

+0.4 +2/-1
+0.3 ±1.0
+0.3 ±1.0

360. Testing Attendant’s Telephone Set

a. It is necessary to perform several checks
when testing the attendant’s telephone set. The
checks required for testing the telephone set and
the paragraphs describing these checks are listed
in the chart below.

Check Paragraph
Transmitter and CHANNEL TALK switch 361
Transmitting check toward test board 362
Receiver and CHANNEL TALK switch check 363
Cheek of CHANNEL TALK switch in TEST

BD position 364
TALK-MON switch transmitting check 365
TALK-MON switch receiving check 366

odem hybrid coil balance check 367
ORDER WIRE switch transmitting check 368
ORDER WIRE switch receiving check 369

Figure 137. Transmitter and CHANNEL TALK switch
check, test arrangement.
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above. The needle on the measure meter should
not deflect.

362. Transmitting Check Toward Test
Board

a. Operate the CHANNEL TALK switch to
the TEST BD position, Operate the 2W-4W switch
to the 2W position (fig. 138). Hold the AMPLI-
FIER switch’ in the TR position. The modem
binding posts should not be terminated.

b. Operate the press-to-talk switch on hand-
set HS801 and talk into the transmitter. The

EASURE meter needle should deflect, but less
than in para. 361,b.

c. Operate the CHANNEL TALK switch to
the LINE position. Hold the AMPLIFIER switch
at TR, operate the press-to-talk switch of hand-
set HS801 and talk into the transmitter. The
MEASURE meter needle should not deflect.

363. Receiver and CHANNEL TALK Switch
Check

a. Operate the 2W-4W switch of the channel
modems to the 4W position (fig. 139). Operate
the SEND-M to the SEND position.
Operate the switch of channel 1
modem to, the

b. A 1,000-cps tone should be heard in the
receiver

c. CHANNEL TAL itch to
the ition.

d. Repeat the procedure described in a above.
The 1,000-cps tone should not be heard.

e. Repeat the procedure described in a through
d above for each of the other channel modems.

364. Check of CHANNEL TALK Switch in
TEST BD Position

Check to see that the CHANNEL TALK switch
is in the TEST BD position. Operate the 2W-
4W switch to the 2W position (fig. 139). The
SEND-MEAS switch and TALK-&ION switch
remain in the positions shown on figure 139. The
1,000-cycle tone should be heard at a lower level
than during the receiver and CHANNEL TALK
switch check (para 363b).

365. TALK-MON Switch Transmitting Check

a. Operate the CHANNEL TALK switch to
the LINE position. Operate the 2W-4W switch
to the 4W position. Operate the MEASURE
switch to the MODEMS position. Operate the
TALK-MON switch to the TALK position.

b. Operate the press-to-talk switch on the hand-
set. Hold the SEND-MEAS switch to the MEAS
position. Talk into the transmitter. The deflect
ions on the MEASURE meter needle should be
proportional to the voice input.

-MON switch to the MO
transmitter. Note the d
SURE meter. They now

Figure 138. transmitter check toward test board, test
arrangement.
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Figure 139. Receiver and CHANNEL TALK switch checks,
test arrangement.

366. TALK-MON Switch Receiving Check

367. Modem Hybrid-Coil Balance Check
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Figure 140. TALK-MON switch receiving check, test
arrangement.

368. ORDER WIRE Switch Transmitting
Direction Check
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Figure 141. Signal generator adjustments, test arrange-
ment.

369. ORDER WIRE Switch Receiving Check

370. Repaired Plug-in Assemblies, Test
Procedures ;  Genera l

275
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Figure 142. Modem hybrid coil balance check, test arrangement

CAUTION

371. Testing Channel Modems

372. Carrier Leak Check
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Figure 143. ORDER-WIRE switch receiving check,
test arrangement.
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373. Transmitting Check, Channel 1 Modem

a. Connections. Before the connections des-
cribed below are made, check that all switches
are in their normal positions.

(1) Connect a signal generator (carrier-fre-
quency) to terminals 0 and 3 of the test cable.

(2) Connect a signal generator (signal-fre-
quency) to the 2W-4W-T binding posts, E101
and E102.

(3) Connect terminal 4 of Alter FL102 to
terminal 13 of the test cable.

(4) Check to see that the 600-ohm resistor
is connected across terminals 16 and 19 of the
test cable.

(1) Operate the 2W-4W switch to the 2W
position.

(2) Adjust the carrier-frequency signal
erator to 8 kc and its output to 0.8 volt.

(2) Adjust the signal-frequency generator
to 7 kc and its output to 0.3 volt.

(9) Adjust the carrier-frequency generator
to, 8 kc and its output to 0.8 volt.

(4) Operate the CAIN control to its com-
pletely clockwise position.

c. Measure ts. Connect the
voltmeter across the 4W-R binding
the reading on the meter. The re
be at lea& 1.95 volts.

375. Transmitting and Receiving Checks,
Channel 2,  3,  and 4 Modems

374. Receiving Check, Channel Modem I
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376. Testing Carrier Supply

a. General. Testing of the carrier supply con-
sists of measuring the frequencies and levels of
the various outputs and measuring the total cur-
rent drawn from the +200V supply. Where it
is possible to adjust the carrier supply to obtain
the correct outputs, adjustment procedures are
provided.

b. Connections.

(1) Connect 60.4-ohm resistors (para 296)
across terminals 8-11, 9-12, 2-5, and 3-6 of the
test cable.

(2) Connect the ground of the +200V pow-
er supply to terminal 14 of the test cable.

(3) Connect 6.3 volts ac to terminals 0-1
of the test cable.

(4) Connect negative terminal of the milli-
ammeter to terminal 13 of the test cable.

(5) Connect +200V to the positive termi-
nal of milliammeter.

c. Total Current Check. Check the reading on
the milliammeter after all connecti
in b above have been made. The
read 31 ±4 ma.

TM 11-5805-223-14/TO 31W1-2TCC3-1

14 (ground) of the test cable. Record the reading
on the ME-22/PCM. Connect the following cap-
acitors across winding 5-6 of T603 and record
the ME-22/PCM reading for each check. Perm-
anently connect across winding 5-6 of T603, the
capacitor or capacitor combination that gives
the maximum reading at test jack J602.

(a) C606 (1600 uuf).
(b) C626 (180 uuf) in parallel with C606.
(c) C627 (360 uuf) in parallel with C606.
(d) C626 and C627, both connected in

parallel with C606.

(2) Connect the ME-22/PCM successively
to jack J601 of the carrier supply and terminal
14 (ground) of the test cable, to jack J602 and
terminal 14, and to jack J603 and terminal 14.
Note the reading on the ME-22/PCM for each
connection. The reading at jacks J601, J602 and
J603 should be -5.8 ±1.5 dbm.

(3) Connect the vacuum-tube voltmeter suc-
cessively across terminals 8-11, 9-12, 2-5, and
3-6 of the test cable. Note the reading on the

ch time it is connected. The reading should
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377. Testing Amplifiers

Paragraphs 378 through 387 describe checks made
on the transmitting and receiving amplifiers are
not connected as part of the AN/TCC-3. The
transmitting and receiving amplifiers are identi-
cal. Therefore, the test procedure is the same for
both amplifiers. For testing, all c o n n e c t i o n s
made to the amplifiers through the
The test cable is connected to the amplifiers are
plug P51.

5 and 8 of the test cable, and another 600-ohm
resistor to terminals 3 and 10 of the test cable.

(3) Connect 6.3 volts ac to terminals 6

378 .  Space  Cur ren t  Check

379.  Bias Voltage Check

Figure 144. Amplifier 
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(2) Check the reading on the vacuum-tube
voltmeter The reading should be 1.0 ±0.2 volts.

b. Cathode Bias to Ground, Tube V52.
(1) Connect the vacuum-tube voltmeter to

pins 2 and 14 of the test cable.
(2) Check the reading on the vacuum-tube

voltmeter. The reading should be + 8.6 ±1.0 volts.

380 .  Ga in  Wi th  Feedback  Check

a. Disconnect the 2,400-ohm resistor from ter-
minals 13 and 18 of the test cable. Disconnect
the 600-ohm resistor from terminals 5 and 8 of
the test cable. Ch that terminal 16 of
the test cable is to terminal 19 of
the test cable (fig. 144).

b. It is necessary to use a resistiv
in order to match the 600-ohm output

TM 11-5805-223-14/TO 31W1-2TCC3-1

h. Adjust the signal generator frequency to
1 kc and its output to obtain a reading of +5.3
dbm on the ME-22/PCM.

i. Disconnect the ME-22/PCM from terminals
5 and 8 of the cable and connect a 600-ohm

terminals. Disconnect the
600-ohm resistor from terminals 3 and 10 of
test cable, and connect the ME-22/PCM ac
these terminals.

j. Check the reading on the ME-22/PCM. The
reading should be 0 ±0.3 dbm.

k. D nect the 600-ohm r from ter-
minals 5 and 8 of the teat cable. Disconnect the

2 8 1
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3 8 1 .  S i n g i n g  T e s t

382. Amplifier Gain Check Without Feedback

385. Ringer-Oscillator Frequency and Output
C h e c k s

383.  Test ing Ringer-Oscil lator

386. Sensitivity and Ringer Response Check

384. Ringer-Oscillator Space Current
M e a s u r e m e n t
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e. Disconnect one of the leads of the signal
generator from the test cable. The buzzer should
stop sounding without delay.

387 .  Guard  Channe l  Check

a. With the signal generator connected
ragraph 386c, adjust the frequency of th
l generator, successively, to the value

in the first column of the chart below.

b. Adjust the output of the si r
to -15 dbm for each frequency.

+7.6 ±1.0
+10.7 ±1.4
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C H A P T E R  6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
T O  P R E V E N T  E N E M Y  U S E

N O T E

Section I. SHIPMENT AND LIMITED STORAGE

3 8 8 .  D i s a s s e m b l y

389. Repacking for Shipment of Limited
S t o r a g e

Section II. DEMOLITION TO PREVENT ENEMY USE
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equipment to prevent its being used or salvaged
by the enemy.

a. Smash the controls, tubes, switches, trans-
formers, and relays.

b. Cut cords, wiring, and cabling.

c. Bum cords, resistors, capacitors, and wiring,

d. Bend the panels and cabinet.

e. Bury or scatter all smashed pieces after
destroying their usefulness.

f. Destroy everything.
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Figure 156. Measuring circuit of AM-682/TCC-3 on order No. 1667-PH-51 bearing
serial numbers 1 through 1707, schematic diagrtam
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Figure 158. Tester oscillator, schematic diagram.
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Figure 159. System alarm, schematic diagram.
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Figure 160. Power supply, schematic diagram.
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Figure 161. Resistor color code chart.
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Figure 162. Film resistor code chart.
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Figure 163.
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A P P E N D I X  A

REFERENCES

DA Pam 310-4

DA Pam 310-7
SB 38-100

TB SIG 222

9-213
11-381

Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types
7 8, and 9), Supply Bulletins, and Lubrication Orders.

US Army Equipment Index of
Preservation, Packaging, arking Materials, Supplies and

Equipment Used by the Army.
Solder and Soldering.
Telephone Carrier System Facilities Kit
Field Instructions for Painting and

Equipment.
rving Electronics Command

Painting Instructio
Cable Assembly CX Cable Assemblies CX-1606/G and
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TM 11-5950-205-14P

TM 11-5965-216-15P

TM 11-6115-206-20P

TM 11-6115-206-35P

11-6625-200-15

11-6625-200-24P

Operator’s, Organizational, Direct Support, and General Support Main-
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TM 11-6625-320-25P

TM 11-6625-320-35

TM 11-6625-356-12

TM 11-6625-356-20P

TM 11-6625-356-34P

TM 11-6625-356-40

TM 11-6626-366-15

TM 11-6625-366-25P

38-750
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Organizational, DS, GS, and Depot Maintenance Repair Parts and Special
Tools List: Voltmeters, Electronic ME-30A/U, ME-SOB/U, ME-30C/U
and ME-30E/U.

DS, GS, and Depot Maintenance Manual: Voltmeter, Meter ME-30A/U
and Voltmeters, Electronic ME-30B/U, ME-30C/U.

Operator, and Organizational Maintenance Manual: Transmission meas-
uring sets TS-599A/FT, TS-599B/FT, TS-599C/FT and TS-599D/FT.

Organizational maintenance Repair Parts and Special tools lists: Trans-
mission measuring sets TS-599A, B, C, D/FT.

Direct Support and General Support Maintenance Repair Parts and
Special Tools Lists (Including Depot Maintenance Repair Parts and
Special Tools) : Transmission ring Sets TS-559A/FT, TS-559B/
FT, TS-559C/FT, and TS559D/FT FSN 6625-504-9051.

General Support Maintenance Manual: Transmission Measuring sets TS-
599A/FT, TS-599/FT. TS-599C/FT and TS-599D/FT.

Operator’s, Organizational, DS, GS, and Depot Maintenance Manual: Multi-
meter TS-352R/U.

Organizational, DS, GS, and Depot ntenance Repair Parts: Multimeter

t System (TAMMS).
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SECTION II. MAINTENANCE ALLOCATION CHART

TELEPHONE TERMINAL AN/TCC-3 &
AN/TCC-23

AMPLIFIER-POWER SUPPLY
AM-682()/TCC-3
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SECTION II. MAINTENANCE ALLOCATION CHART

(1) (2) (3) (4) (5)
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOLS AND REMARKS

NUMBER COMPONENT ASSEMBLY EQUIPMENT
NOMENCLATURE

TELEPHONE MODEM TA-219()/U c C Preventive maintenance
0.2 0.2

0 14
0.2

c
0.2

Operation using

0
built-in facilities

0 5,11,13,14,17
0.2 0.2

1,3,4,6,7,11
0.4 0.6 13,14,17,18

H H 1 thru 4,6
0.8 0.8 thru 11,13

thru 18
D D D D

1.0
Depot

1.5 30.0 40.0 facilities

JUNCTION Box J-85/G # See TM 11-5820-308-12P

POWER UNIT PE-75() # See TM 11-6115-206-20P

JUNCTION BOX JB-110 c C
0.1 0.1 0.1 0.1

0 0
0.1

5,14
0.1

# Indicates that mainte-
nance guidance can be
found in the publica-
tions referenced in the

"Remarks column.
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TOOL TEST EQUIPMENT REQUIREMENTS

6625-230-5149

6655-911-6368

6625-669-0255

6625-545-7949
6625-581-2036

6625-553-0142

6625-913-9781

6625-643-1740

5805-500-4436
6625-603-9523

6625-553-0932

6625-669-0263
6625-820-0064

5180-408-1881

5950-688-5722

6625-540-9051
6625-301-0815

6625-643-1670
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INDEX

BULGE-11KC control
Circuit _ _ _ _ _ _ _ _ _ _ _ _
Equalizer
FLAT-1KC control _ _ 
GAIN controls _
Meter, MEASURE accuracy
Net-loss _ _
Ringer-oscillator frequency
SLOPE-19KC control
Telephone Repeater AN/TCC-5 -
Temperature change, effect on spiral-four cable
Terminal receiving amplifier-output
TEST OSC OUTPUT control _

Transmitting terminal
+220-volt - - - -

ALARM CUTOFF switch :
Description _ _
Theory _ _ _ _ _ _ _ _ _

Alarm, system :
Testing _ _ _
Theory

AM-682/TCC-3, controls
Amplifier :

Demodulator
Power Supply AM-682/TCC-3 - -
Push-pull _ _ _ _
Ringer-osillator
Signal substitution, receiving-transmitting
Stages
Switch :

Description
Test _ _
Theory

Testing _ _
Transmitting-receiving:

Testing _
Theory

AMP OUT switch:
Description _
Theory

AN/TCC-3:
controls

Paragraph
233

51
294
141-143
51
34b, 53
308
53
339,385
51
50-58
56
51,60
33b, 49, 57,

213
49
302

33b
227, 232

268, 345
226-232
33

159
10
174
190
271
124, 125

33b
342
219-223
331,380

Page
140

49
208

100-101
49

42, 49
249

49
262,282

49
49, 50

50
49,51

35, 48, 50,
132
48

247

3 5
137, 140

194, 264
137-140

3 5

1 0 7
1 0

114
120
196
93

35
264

134-137
260, 281

196
92, 103

41
94

35-42
28

28-34
5
2

77-141

51
271

44-45
52

108

271
123, 147

3 3 c
126, 127

32-34
27
26-31
5
4
91-236

64
360
30-42
122
148
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Back-to-back lineup _ _ _ _ _ _ _ _ _ _ _ _ _ _
Bias voltage check _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Bulge equalizer range check _
BULGE-11KC control:

Adjustment
Description _ _ _ _ _
Theory _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Buzzer:
Description
Theory _ _ _ _ _ _ _ _ _ _ _ _ _ _

Page
51

280
264

49
35

99, 101

35
122, 140

Cable matching network and protectors:
Length, radio links _ _ _ _ 
Signal substitution, testing
T h e o r y  _  _  _ _ _ _  _

Calibration of SG-15/PCM and ME-22/PCM
CALL lamp:

Description
Theory _ - - - - - - - - _ _

Call relay _ _ _ _
Capacitor, testing _ _ _
Carrier circuit, four-channel, theory:- -

Detailed _
General _ _ _ _ _ _

Carrier leak :
Check  _ _ _ _ _ _
Theory _ _ 

Carrier Supply:
Filters                     
Signal substitution

ting                                
Theory :

Detailed

82-108
7 7

Generation of _ 
ion to channel modems of TA-219/U

Paragraph
62
379
344

51
33b
139,148

33b
194, 232

21c
275
122, 128
294.3

33b
194, 232
194
278

100-161
91

330, 372
110e

182
270
294.7, 376

166-182
94

166
183
192, 384, 387

156, 159
117
107-113
271

25
198

92, 94
220

35
122, 140

122
200

259, 276
88

116
195

227, 279

110-116
79

110
117

121, 282, 283

106, 107
90

85-89
276

33b
361, 363, 364
205-208

259, 260

260, 374
259, 373
373, 374

35
271, 272
126-129

188, 189

189, 278
188, 278

278

206 1 2 8
118 9 1

261, 262 100

262, 374 100, 278
261, 375 100, 278

114 9 0
115 9 0
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Paragraph Page

156
108
109-113
153
152
106
261

Channel 3 modem:
Signal substitution _ _ _ _ _ 
Testing:

Receiving path _ _ _ _ _ _ _ _ _ _
Channel 4 modem: - - - - -

Signal substitution _ _ _ _
Testing:

Receiving path _ _ _ _
Transmitting path _ 

Theory _ _ _ _ _ _ _ _ _ _ _ _
Check list, equipment performance
Circuit adjustment _ _ _
Circuit elements, check - -
Cleaning:

Pluck-out parts _ _
Plug-in assemblies _

Compensating pad _ _ _ _ _ _ _ _ _ 
Components :

Description
Table _ _ _ _ _ _ 

Connecting circuit, voice-frequency-equipment
Connections :
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Figure 31. Telephone terminal AN/TCC-1 overall block diagram.
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overall block diagram.
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Figure 145. Telephone modem TA-819/U, connection diagram.
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Figure 146. Channel 1 modem, schematic diagram.
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modem, schematic diagram.



Figure 147. Channel 2 modem, schematic diagram.
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modem, schematic diagram.
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Figure 148. Channel 3 modem, schematic diagram.
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schematic diagram.
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Figure 149. Channel 4 modem, schematic diagram.
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Figure 150. Amplifier-power supply AM-682/TCC-2 connection diagram for
AM-682/TCC on Order No. 1667-PH-15 bearing serial numbers 1 through 1707.
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Figure 151. Amplifier-power supply AM-652/TCC-3 connection diagram for AM-
651/TCC-4 on equipment bearing numbers other than Order No. 1667-PN-57
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Figure 152.
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Figure 153. Transmitting and receiving amplifier, schematic diagram.
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Figure 154.
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Figure 155. Carrier supply schematic diagram.
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Figure 156.
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Figure 156. Order wire schematic diagram.
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Figure 165.  Part of channel 1 modem wiring diagram.



Figure 165    Part of channel 1 modem wiring diagram.
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Figure 165(2).       Part of channel 1 modem wiring diagram.
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Figure 166(1).   Part of channel 2 modem wiring diagram.
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channel 2 modem wiring diagram.
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Figure 166(2).    Part of channel 2 modem wiring diagram.



TM 11-5805-223-14/TO 31W1-2TCC3-1

channel 2 modem wiring diagram.
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Figure 167(1).     Part of Channel 3 modem wiring diagram.
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Figure 167(2).     Part of channel 3 modem wiring diagram.
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Figure 168    Part of channel 4 modem wiring diagram.
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Figure 168(2).     Part of channel 4 modem wiring diagram.
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Figure 169(1).   Part of amplifier-power supply AM-632 TCC-3 interconnection wiring
diagram for AM-632/TCC-3 bearing Order No.         serial numbers 1
through 1707.



Figure 169   Part of amplifier-power supply AM-682/TCC-3 interconnection wiring
diagram for AM-682/TCC-3 bearing Order No. 1667-PH-51 serial numbers
through 1707.
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Figure 170. Transmitting or receiving amplifier, wiring diagram.
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Figure 171(1).    Part of carrier supply wiring diagram.
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Figure 171(2).     Part of carrier supply wiring diagram.
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Figure 172. Ringer oscillator, wiring diagram.
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Figure 173. Power supply, wiring diagram.



Figure 174(1).   Part of amplifier power supply AM-682/TCC-
diagram for AM-682/TCC-3 bearing order numbers other

51 (serial numbers 1 through 1707)
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er-power supply AM-682/TCC-3 interconnection wiring
bearing order numbers other than Order No. 1647-PH-
1707).



Figure 174(2).   Part of amplifier-power supply AM-682/T
diagram for AM-682/TCC-3 bearing order numbers other
51 (serial numbers 1 through 1707)
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amplifier-power supply AM-682/TCC-3 interconnection wiring
TCC-3 bearing order numbers other than Order No. 1667-PH-
through 1707).
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