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THIS SUPPLEMENT WILL REMAIN IN SUPPLEMENT 
EFFECT ONLY UNTIL THE INFORMATION 

IS PUBLISHED IN AN OFFICIAL DEPART- 13 APRIL 1954 

MENT OF THE ARMY AND DEPARTMENT 

OF THE AIR FORCE PUBLICATION. 

SUPPLEMENT TO 

TM 11-2148/TO 16-30TCCII-5 
TELEPHONE REPEATER AN/TCC-11 

The following information, published on Order No. 14181-Phila-51 supplements TM 11-2148/TO 16- 
30TCCI11-5, September 1953. The serial numbers covered in this supplement are: 

Name 

Telephone Repeater AN /TCC-11 

Serial numbers 

1 through 4400 

Personnel using this equipment and having custody of this technical manual will enter suitable notations 
beside each affected paragraph and figure in the technical manual to indicate the presence of this sup- 
plementary information. 

Page 9. Par. 6. In the last sentence, change “130” 

to read: 137. 

Page 9. Par. 7. In the last sentence, change “75” to 

read: 82. 

Page 13. Fig. 6. Delete figure 6 and substitute new 
figure 6: 

Page 14. Fig. 7. Delete figure 7 and substitute new 

figure 7: 

Page 15. Par. 15. Delete the sixth and seventh 
sentences. 

Page 19. Par. 24. Make the following changes in 
subparagraph a: 

Delete subparagraph (2) and substitute new 

subparagraph (2). 

(2) Press down on the J1 end cover assembly. 
Loosen each of the three captive mounting 
screws on the rim of the end cover assembly 
a few turns at a time until all three screws 
become free about the same time. The J] 
end cover assembly will become loosened 
by the outward pressure exerted by the 
assemblies within the case. Remove the J1 

end cover assembly. 

Caution: Do not unscrew completely any 
one of the captive mounting screws without 
also loosening the other two. Excessive 
stress would be placed on the remaining 
captive mounting screws securing the cover 
assembly because of the outward pressure 
exerted by the assemblies within the case. 
The captive screws may be damaged as a 
result of this stress. 

Delete subparagraph (3). 

Page 21. Par. 24. Make the following changes in 
paragraph 24. 

In subparagraph a (13), last line, add the follow- 
ing after “screws”: while pressing down on the 
end cover assembly. 

In subparagraph b (1), third line, change “‘a (1) 
through (3)” to read: a(1) and (2). 

In subparagraph b (9), last line, add the follow- 
ing after “screws”: while pressing down on the 
end cover assembly. 

Page 33. Fig. 16. Delete figure 16 and substitute 
new figure 16. 



Page 85. Par. 140. Make the following change in 

Page 86. Par. 140. Make the following change in 

Page 98. Fig. 45. Delete figure 45 and substitute 

the table in subparagraph a (4): new figure 45. 

In the column headed “Normal resistance 

(ohms),” last line, change “5” to read: 3.5. 

Page 99. Fig. 46. Delete figure 46 and substitute 
new figure 46. 

the table in subparagraph b (3): 

In the column headed ‘Normal resistance Page 104. Fig. 51. Delete the filter section catch 

(ohms),” last line, change ‘‘5” to read: 3.5. release and its callout from this figure. 
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Figure 6. Telephone Repeater AN/TCC-11, J1 end cover assembly, controls access port open 



Page 120. Par. 169. Make the following changes in Caution: Do not unscrew completely any of 
paragraph 169: the captive mounting screws without also 
Delete subparagraph b and substitute new sub- loosening the other two. Excessive stress would 
paragraph b be placed on the remaining captive mounting 

screws securing the cover assembly because of 
the upward pressure exerted by the assemblies 
within the repeater case. The captive screws 
may be damaged as a result of this stress. 

b. Press down on the J1 end cover assembly. 
Loosen the three captive mounting screws on 

the rim of the end cover assembly a few turns 

at a time until all three screws become free 
about the same time. The Jl end cover assem- 
bly will become loosened by the outward pres- 
sure exerted by the assemblies within the case. In subparagraph d, fourth and last lines, delete 
Remove the J] end cover assembly. “so that the line amplifier may be removed.” 

Delete subparagraph c. 
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Figure 7. Telephone Repeater AN/TCC-11, J2 end cover assembly, controls access port open. 



Page 120. Par. 169 (cont’d) 

In subparagraph j, last line, add the following 
after “assembly”: and pry it loose with a screw 
driver or similar tool (fig. 60). Slide the screw 
driver blade into the prying notch located 

under the end cover assembly rim and work the 
blade between the cover assembly and the re- 

peater case. Remove the J2 end cover assembly. 

In subparagraph m, delete “Depress the filter 
section catch release and.” 

Add the following paragraph after paragraph 
169: 

169.1. Alternate Method for Disassembly of Tele- 

phone Repeater AN/TCC-11 

a. Follow the instructions given in subpara- 

graphs a, b, d, 1, 7, and k of paragraph 169. 

SPIRAL-FOUR CABLE 
CONNECTOR 
RECEPTACLE 

b. Place the repeater on its side. Pull the 
assembled filter section and line amplifier from 
the case by inserting fingers in the holes of the 
line amplifier cover and pulling along the 
mounting rails, or by pushing the assemblies 
from the other end. 

Page 121. Fig. 60. In the figure caption, add the 
following after “assembly”: with other end 
cover assembly removed. 

Page 124. Fig. 63. Delete the filter section catch 
release and its callout from the figure. 

Page 124. Par. 170. Make the following changes in 
paragraph 170: 

In subparagraph c, second sentence, delete “‘so 

that the filter section catch will be alined with 

the slotted guide rail.” 
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Figure 16. Telephone Repeater AN/TCC-11, J2 end panel controls. 



Page 124. Par. 170 (cont'd) 

Delete subparagraph d and substitute new sub- 

paragraph d. 
d. Insert the filter section into the case and 

push it down to approximately the center of the 
case. 

Caution: Be sure that the cables and con- 
nectors associated with the filter section do not 

get caught on the mounting rails. 

In subparagraph. t, add the following “Note” 

after the last sentence: 

Note. Press the J2 end cover assembly down while 
tightening the three captive mounting screws. 

3 

C3 

XE9 

Add the following after paragraph 170: 

170.1. Alternate Method for Assembly of Tele- 
phone Repeater AN /TCC-11 

a. Mount the line amplifiers on the filter sec- 
tion and fasten each of the line amplifier covers 

to a line amplifier. 

b. Position the repeater case vertically with 
the red dot on the inside of the case pointing 
upward. 

c. Insert the filter section and line ampli- 

fier assembly into the repeater case so that the 
red dot on the filter section chassis is pointing 
upward, and the mounting slide nearest the 

ABSORBER 
(RT2 AND S2 
UNDERNEATH) 

TM 2148-Cl-4 

Figure 45. Telephone Repeater AN/TCC-11, J2 end cover assembly, rear view 



Page 124. Par. 170.1 (cont'd) stitute connectors J4 and J9 for connectors J5 

red dot on the filter section chassis slides along and J6 in paragraph 170k. 

the repeater case mounting rail nearest the red 
dot in the repeater case (fig. 63). Allow the Page 126. Par. 175. In the table in subparagraph 

weight of the assembly to move it down into b (2), in the column headed “Min,” lines 2 and 

the repeater case. 3, change “A+ 1.0” to read: A+ .6. 

Caution: Make sure that the cables and con- 

nectors associated with the filter section do not Page 127. Par. 178. Make the following changes in 

get caught on the mounting rails. subparagraph Db: 

d. Follow the instructions in paragraphs In subparagraph (16), change “(10)” to read: 

170k through o. (9). 

e. Repeat the instructions in paragraph 170k In subparagraph (17), last line, change “(16)” 

through n for the J1 end of the repeater. Sub- to read: (15). 

S2 

= RI € 

TM 2148-CE5 

Figure 46. Telephone Repeater AN/TCC-11, J2 end cover assembly, rear view, 
parts removed to show thermistor RT2 and switch S2. 
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WARNING 

HIGH VOLTAGE 

is used in the operation of this equipment 

DEATH ON CONTACT 

may result if personnel fail to observe safety precautions 

Be careful not to contact high-voltage connections or 200-volt input con- 
nections when working on or near this equipment. 

When working inside the equipment, after the power has been turned off, 
always short-circuit the high-voltage capacitors. 



ARTIFICIAL RESPIRATION 

GENERAL PRINCIPLES 

1. Seconds count! Begin at once! Don’t take time 

to move the victim unless you must. Don’t loosen 

clothes, apply stimulants or try to warm the victim. 

Start resuscitation! Get air in the lungs! You may 

save a life! 

2. Place the victim’s body in a prone position, so 

that any fluids will drain from the respiratory pas- 

sages. The head should be extended and turned 

sideward never flexed forward; the chin shouldn’t 

sag, since obstruction of the respiratory passages 

may occur. 

3. Remove any froth or debris from the mouth with 

your fingers. Draw the victim’s tongue forward. 

4. Begin artificial respiration. Continue it rhyth- 

mically and without any interruption until natural 

breathing starts or the victim is pronounced dead. 

Try to keep the rhythm smooth. Split-second timing 

is not absolutely essential. 

5. When the victim starts breathing, or when addi- 

tional help is available loosen the clothing; remove 

it, if it’s wet; keep the victim warm. Shock should 

receive adequate attention. ‘Don’t interrupt the 

rhythmical artificial technique for these measures. 

Do them only when you have help or when natural 

breathing has started. 

6. When the victim is breathing, adjust your timing 

to assist him. Don’t fight his efforts to breathe. Syn- 

chronize your efforts with his. After resuscitation, 

keep him lying down until seen by a physician or 

until recovery seems certain. 

7. Don’t wait for mechanical resuscitation! If an 

approved model is available, use it, but, since me- 

chanical resuscitators are only slightly more effec- 

tive than properly performed ‘push-pull’ manuai 

technique, never delay manual resuscitation for it. 

BACK-PRESSURE ARM LIFT METHOD 

1. Position of Victim. Place the victim in the prone 
(face-down) position. Bend his elbows; place one 
hand upon the other. Turn his face to one side, plac- 
ing his cheek upon his hands. 

2. Position of Operator. Kneel on your left or right 
knee, at the victim’s head, facing him. Your knee 

*ep 

should be at the side of the victim’s head close to his 

forearm, your foot should be near his elbow. Kneel 

on both knees if you find it more comfortable, with 

one knee on each side of the head. Place your hands 

on the flat of the victim’s back so that their heels 

are just below the lower tip of his shoulder blades. 
With the tip of your thumbs touching spread your 

fingers downward and outward. (See A) 

3. Compression Phase. Rock forward until your 

arms are approximately vertical and allow the 

weight of the upper part of your body to exert a 

slow, steady, even, downward pressure upon your 

hands. This forces air out of the lungs. Keep your 

elbows straight and press almost directly downward 

on the back. (See B) 

4. Hapansion Phase. Release the pressure, avoid any 

finish thrust, and commence to rock backward slow- 

ly. Place your arms upon the victim’s arms just 

above the elbows, and draw his arms upward and 

toward you. Apply just enough lift to feel resistance 

and tension at the victim’s shoulders. 

Don’t bend your elbows. As you rock backward, the 

victim’s arms will be drawn toward you. (The arm 

lift expands the chest by pulling on the chest mus- 

cles, arching the back and relieving the weight on 

the chest.) Drop the arms gently to the ground or 

floor. This completes the cycle. (See C and D). Now 

repeat the cycle. 

5. Cycle Timing and Rhythm. Repeat the cycle 10 

to 12 times per minute. Use a steady uniform rate 

of Press, Release, Lift, Release. Longer counts of 

about equal length should be given to the “Press” 

and “Lift” steps of the compression and expansion 

phases. Make the ‘Release’ periods of minimum 

duration. 

6. Changing Position or Operator. 

(a) Remember that you can use either or both 
knees or can shift knees during the procedure, pro- 

vided you don’t break the rhythm. Observe how you 

rock forward with the back-pressure and backward 

with the arm-lift. The rocking motion helps to sus- 

tain the rhythm and adds to the ease of operation. 

(b) If you tire and another person is available, 

you can “take turns.” Be careful not to break the 

rhythm in changing. Move to one side and let your 

replacement come in from the other side. Your re- 

placement begins the ‘‘Press-Release” after one of 

the “Lift-Release” phases, as you move away. 

TM AR-3 
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CHAPTER { 
INTRODUCTION 

| Section |. GENERAL 

1. Scope 
a. This technical manual is published for the 

use of the personnel to whom this equipment is 

issued. It contains information for the installa- 
tion, operation, and repair of Telephone Repeater 

AN/TCC-11. 
b. There are two appendixes. 

contains a list of references. 

tains an identification table of parts and a glossary. 

Appendix I 

2. Forms and Records 
The following forms will be used for reporting 

unsatisfactory conditions of Army equipment and 

in performing preventive maintenance: 

a. DD Form 6, Report of Damaged or Improper 

Shipment, will be filled out and forwarded as pre- 
scribed in SR 745-45-5 (Army), Navy Shipping 

Guide, Article 1850-4, and AFR 71-4 (Air Force). 

b. DA Form 468, Unsatisfactory Equipment 
Report, will be filled out and forwarded to the 

Appendix II con-. 

Office of the Chief Signal Officer, as prescribed in 
SR 700-45-5. 

c. AF Form 54, Unsatisfactory Report, will be 
filled out and forwarded to Commanding General, 
Air Materiel Command, Wright-Patterson Air 
Force Base, Dayton, Ohio, as prescribed in 

SR 700-45-—5 and AFR 65-26. 

d. DA AGO Form 11-238, Operator First 

Echelon Maintenance Check List for Signal Corps 
Equipment (Radio Communication, Direction 

Finding, Carrier, Radar) will be prepared in ac- 

cordance with instructions on the back of the 
form (fig. 17). 

e. DA AGO Form 11-239, Second and Third 
Echelon Maintenance Check List for Signal Corps 
Equipment (Radio Communication, Direction 
Finding, Carrier, Radar) will be prepared in ac- 

cordance with instructions on the back of the 
form (fig. 18). 

f. Use other forms and records as authorized. 

Section Il. DESCRIPTION AND DATA 

3. Purpose and Use 
a. Telephone Repeater AN/TCC-11 (fig. 1) is a 

four-wire, unattended, carrier-telephone repeater. 
It is used to extend the length of a 12-channel 
carrier-telephone system that uses Telephone Ter- 
minals AN/TCC-7 and Telephone Repeaters 
AN/TCC-8 at the attended points, and uses non- 

loaded spiral-four cable as the main transmission 
medium. The extension obtained for each AN/ 
TCC-11 added to the system is 5%; miles (23 reels 
of Cable Assembly CX—1065/G). 

b. Telephone Repeater AN/TCC-11 contains 
facilities for amplifying, equalizing, and regulating 
the two-way transmission of a band of frequencies 
from 12 ke (kilocycles) to 99 ke. This band con- 

tains 12 carrier frequency message channels, a 

68-ke pilot frequency, and three fault finding fre- 
quencies of 83 ke, 91 ke, and 99 ke. Amplification 
is supplied to overcome cable losses in the two 
directions of transmission. Equalization is sup- 
plied to correct for differences in cable loss at the 
various frequencies transmitted. Regulation is 

applied to correct for changes in cable loss which 
occur with changes in temperature. In addition, 

a means of ringing, talking, and listening to 
attended points is provided over an unamplified 

voice-frequency maintenance circuit called the 

order wire. 

Note. Throughout this technical manual, whenever the 

term AN/TCC-11 is used, it will refer to Telephone 

Repeater AN/TCC-11; similarly, reference to AN/TCC-—7 

will mean Telephone Terminal AN/TCC-7; reference to 

TS-712 Test Set will mean Telephone Test Set TS— 

712/TCC-11; and reference to AN/TCC-8 will mean 

Telephone Repeater AN/TCC-8. Basic nomenclature 

followed by ( ) refers to all models of the equipment, 

regardless of past or present procurement. 

4. System Application 
(fig. 2) 

a. Block Diagram. 'The simplified block dia- 

gram of figure 2 illustrates a typical application of 
Telephone Repeater AN/TCC-11 in a carrier 
communications system. For more complete sys- 
tem application information, see TM 11-2150. 

7 
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b. Transmission, Directions, Defiaition. Tele- 
phone Tersiinal AN/TCC +7 equipment at the 

Opposite verminals of the 12-channei carrier sys- 
tem are designated as A terminal and B terminal to 
distinguish one from the other. The A terminal 

is the control point of the system and usually is at 
the site of the higher headquarters. The A 
terminal is shown on the left side of drawings, and 
the B terminal is shown on the right. The A—B 
direction of transmission is defined as the trans- 
mission path from the A terminal to the B ter- 

minal and is shown on drawings from left to right. 

The B-—A direction of transmission is defined as 

the transmission path from the B terminal to the 

A terminal and is shown on drawings from right 

to left. 
c. Repeater Spacing. The number of Telephone 

Repeaters AN/TCC-11 used between any two 
attended points is determined by the number of 
reels of spiral-four cable between the attended 

points. An AN/TCC-11 repeater is inserted after 

every 23 cable reels (534 miles). Fewer reels may 

be used when Telephone Repeater AN /TCC-11 is 

installed in the system adjacent to an attended 
point. When fewer than 23 cable reels are 

installed between any attended point and an 
AN/TCC-11, the attenuation of the missing reels 
is supplied by attenuating networks at the at- 

tended point. Attended points may be located so 
that no unattended repeaters are required between 
them; however, from one to six AN/TCC-11 
repeaters usually are required between attended 
points to supply the necessary amplification, 

equalization, and regulation. Maximum distance 
between attended points (utilizing six AN/TCC-11 

repeaters) is 40 miles. Maximum distance be- 

tween two system terminals is 200 miles. 

d. Power Loops. Telephone Repeater AN/ 

TCC-11 obtains power for its operation over the 

spiral-four cable from the attended point. When 
one or more AN/TCC-11 repeaters are used 

between attended points, the repeaters are divided 

into two groups called power loops (par. 126). 

Each power loop may contain up to three repeaters 
receiving power from one attended point. 

5. Technical Characteristics 

Amplified frequency range_-_--------- 12 ke to 100 ke. 

Unamplified frequency range (Order 300 cycles to 

wire). 1,700 cycles. 

Fault finding frequencies required_____ 83 ke, 91 ke, and 

99 ke. 
19-c Powel required see ee.. = foes ee 148 v, 0.1 amp, 

current regu- 

lated. 

Nominal repeater gain___-_____-.__-_- 23 db at 68 ke. 

Output transmission level, nominal____ 0 db. 

Input transmission level range, 68 ke__. —16 db to —30 

db. 

Output transmission level range, 68 ke_ —5 db to +5 db. 

6. Packaging Data 

When packaged for export shipment, Telephone 

Repeater AN/TCC-11 is placed in a moisture- 

vaporproof container and packed in a wooden 

export crate. An exploded view of Telephone 

Repeater AN/TCC-11 packed for export is shown 

in figure 9. The export crate is 14 inches wide, 16 

inches high, and 34 inches deep. It has a volume 
of 4.4 cubic feet. The packed crate weighs 130 
pounds. 

Note. Items may be packaged in a manner different 

from that shown in figure 9, depending on the supply 

channel. 

7. Table of Components 

Telephone Repeater AN/TCC-11 is a one- 

component equipment. It measures 10 inches in 

diameter and is 28% inches long. It has a volume 

of 1.3 cubic feet and weighs 75 pounds. 

8. Description of Telephone Repeater 
AN/TCC-11 

(fig. 3) 
a. Telephone Repeater AN/TCC-—11 is a four- 

wire, unattended, carrier-telephone repeater de- 

signed for use in systems using Telephone Terminal 
AN/TCC-7 and Telephone Repeater AN/TCC-8 
at the attended points. The AN/TCC-11 con- 

sists of two end cover assemblies, two plug-in 

amplifiers (with covers), and a filter section, all 

contained within a hollow metal cylinder called the 

case. Four mounting rails are fastened to the 
interior walls of the case. These rails engage 
strips, or slides, on the plug-in amplifiers and 

the filter section to hold these units in place. 

b. Removable covers on the exterior side of the 
end cover assemblies (figs. 4 and 5) permit access 

to controls, connectors, and lightning arrestors. 
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c. Two 7-foot webbing straps are provided for 
Telephone Repeater AN/TCC-11 to 

poles or trees. These straps are fastened along 

the iength of the reneater case and are secured by 
being passed through retaining brackets at each 

end of the case. When atiached to the case, the 

straps may be used for carrying the repeater. 
When removed from the case, the straps are used 

for mounting the repeater. 

9. Telephone Repeater AN/TCC-11, Identifi- 
cation of Ends 

(figs. 4 and 5) 

The markings on the cover assemblies are used 
to distinguish between opposite ends of the equip- 

ment. The cover assembly marked J1 in raised 

mount raves 
MovuniAg 

MOUNTING 
STRAPS 

COVER 
MOUNTING SCREW 

EMBOSSED 
LETTERING 
IDENTIFIES 

‘Jt END 

Jt 
SPIRAL - FOUR 

CABLE CONNECTOR 
RECEPTACLE COVER 

Figure 4. 

lettering on its external surface identifies the J1 
end of the repeater. The cover assembly marked 
J2 identifies the J2 end. 

10. J1 End Cover Assembly, Description 
(fig. 6) 

The cover assembly for the J1 end of Telephone 
Repeater AN/TCC-11 consists of two parts—the 
external cover and a control panel, designated the 
J1 end panel, mounted behind the cover and sep- 
arated from it by metal spacers. A controls 

access port, with a removable cover, permits 
access to the controls and replaceable lightning 
arresters on the externally facing side of the J1 

end panel. Spiral-four cable connector J1 is 

mounted on the external cover. 

STRAP RETAINING 
BRACKET 

ACCESS PORT 
COVER FOR Ji 

END PANEL CONTROLS 

COVER 
MOUNTING SCREW 

Bo COVER 
RETAINING 

NUTS 

GROUND 

BINDING 
POST 

COVER 
MOUNTING SCREW 

TM 2148-4 

Telephone Repeater AN/TCC-11, J1 end cover assembly. 
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STRAP MOUNTING ie 
STRAPS © RETAINING SPIRAL- FOUR 

BRACKET CABLE CONNECTOR 
a RECEPTACLE ~~ | 

COVER. 

EMBOSSED 
LETTERING 
IDENTIFIES _ J2 END 

COVER oS _ MOUNTING : “SCREW COVER 
MOUNTING - 
SCREW 

J3 
TEST 

RECEPTACLE 
COVER 

: - ACCESS COVER COVER (2 porT coven: |. 
RETAINING MOUNTING + FOR v2 END oe NUTS SCREW “i | (PANEL CONTROLS: = rg os. 

Figure 5. Telephone Repeater AN/TCC-11, J2 end cover assembly. 
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11. J@ End Cover Assembiv, Description 
(igs 7) 

Wie cover assembly for the J2 end consists of 
an external cover and a control panel mounted 

behind it. Tins “entre! panel is designated the 
J2 end panel. <A controls access port, with a 
removable cover, permits access to the controls 
and replaceable lightning arresters on the exter- 
nally facing side of the J2 end panel. Spiral-four 
cable connector J2 and multicontact test receptacle 

J3 are mounted in the external cover. 

12. J1 End Panel, Description 
The externally facing side of the J1 end panel 

(fig. 6) mounts the GAIN AMP 1 control that 

JIEND PANEL 

SPIRAL-FOUR 
CABLE CONNECTOR 

RECEPTACLE 
Ji 

Jl 
RECEPTACLE 

COVER 

AMP 2 OUT 
CONTACTS 

Figure 6. 

AMP {IN 
CONTACTS 

permits adjustment of the amplifier gain in one 
direction of transmission. Five replaceable light- 
ning arresters E1, E2, E5, E6, and E7 are also 

grouped on this side of the panel. The internally 

facing side of the panel (fig. 43) mounts regulator 
thermistor RT1, two line. repeating coils, and other 

parts. Two multicontact plugs Pl and P4 are 
provided to accept connectors J4 and J9 (fig. 3), 

respectively. These connectors are attached to 
short cables leading from the filter section. 

13. J2 End Panel, Description 

The externally facing side of the J2 end panel 
(fig. 7) contains the following controls: the GAIN 

AMP 2 control, which permits adjustment of the 

300V 
LIGHTNING 
ARRESTERS 
E5, EY, £2, E6 

CONTROLS 
ACCESS PORT 

JIEND COVER 
ASSEMBLY 

GAIN AMP | 
CONTROL 
St 

600V 

LIGHTNING 

ARRESTER 

£} 

GROUND BINDING “CONTROLS ACCESS 
POST PORT COVER 

TM 2150-44) 

Telephone Repeater AN/TCC-11, J1 end cover assembly, controls access port open. 
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SPIRAL-FOUR CABLE - 
AMP 2 IN CONNECTOR RECEPTACLE AMP | OUT 

CONTACTS J2 CONTACTS 

J2 END aoc 
PANEL LIGHT NING 

ARRESTERS 
£10,E9,E3,€8 

d2 TEST ae RECEPTACLE 
COVER 

REP SWITCH 
$2 

J3 
TEST RECEPTACLE 

COVER 

CONTROLS PWR LOOP-PWR THRU 600V GAIN AMP 2 CONTROLS ACCESS 
ACCESS PORT SWITCH LIGHTNING CONTROL PORT COVER 

S $I ARRESTER Si ae : £4 : 

TM 2180-45 

Figure 7. Telephone Repeater AN/TCC-11, J2 end cover assembly, controls access port open. 
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ropeater gai in the opposite direction of trans- 
mission from the adjustment permitted at the J1 
end panel; the REP switch, which provides a 
return path for one of three fault locating fre- 
quencies transmitted from the attended poimt to 
identify a specific repeater location; and the PWR 

LOOP-PWR THRU switch, which permits d-c 
(direct-current) power to flow through the equip- 

ment to additional equipment or loops the power 
back to the power source. The J2 end panel also 
mounts replaceable lightning arresters E3, E4, 

E8, E9, and E10. The internally facing side of 
the panel (fig. 45) mounts regulator thermistor 
RT2, two line repeating coils, filter FL5, and other 
parts. Multicontact plugs P2 and P3 are pro- 
vided for accepting connectors J5 and J6 (fig. 3), 
respectively, which are affixed to short cables 

leading from the filter section. 

14. Plug-in Assemblies, Description 
(fig. 3) 

a. General. The amplification circuits are con- 
tained in two plug-in amplifiers, designated line 
amplifier AR1 and line amplifier AR2. Additional 

circuits, common to both amplifiers, are located 
in an assembly called the filter section. The two 
line amplifiers plug into opposite sides of the 

filter section, which acts as a common chassis to 
both. 

b. Line Amplifiers. The circuits and _ parts 

which apply the amplification and equalization to 
the carrier and pilot frequencies are contained in 

two line amplifier assemblies, line amplifier AR1 
and line amplifier AR2. The two line amplifiers 
are identical and may be interchanged. The 

amplifier assemblies are octagonal and have 
- removable covers. The gain control for line 

amplifier AR1 is brought out to the J1 end panel 
by means of a flexible shaft. A similar shaft is 
used to extend the gain control from line amplifier 
AR2 to the J2 end panel. 

c. Filter Section. The filter section assembly 
contains the power circuits and connecting circuits, 
common to both line amplifiers, and the high-pass, 
low-pass filters for separating the order wire 

circuit from the carrier circuit. Connectors J7 
and J8 (fig. 52) accept plug P1 (fig. 49) of either of 
the two interchangeable amplifiers. Four multi- 
contact jacks on the ends of short cables affixed to 
the filter section connect with plugs mounted on 

the internally facing side of the end panels to 

provide connections between the assemblies. 
Jacks J5 and J6 mate with plugs P2 and P3 (fig. 
45), respectively, on the J2 end panel. Jacks J4 
and J9 mate with plugs Pl and P4 (fig. 43), 
respectively, on the J1 end panel. 

15. Shock Mounting, Description 
Assemblies of Telephone Repeater AN/TCC-11 

are mounted on four metal rails (fig. 61) that are 
affixed to the inside of the cylindrical metal case. 

The mounting rails are backed with fiberglas to 

absorb shock. Metal slides on four sides of the 
assemblies slide on the mounting rails. A cylindri- 
cal fiberglas shock absorber (figs. 43 and 45) is 
mounted on the rear of each cover assembly. 

These shock absorbers bear against the line ampli- 
fier covers to center the entire inner assembly 
without loss of shock protection. The filter 
section is held in place by a spring catch that 
locks into place in a slot in one of the mounting 
rails. This slot also serves as a means of orienting 
the plug-in assemblies on the mounting rails by 
orienting the filter section. Four positioning 
pins, located on each end of the filter section 

chassis, fit into corresponding holes located on 

the bottoms of the line amplifiers. Two captive 

mounting screws, located in diagonally opposite 
corners of the line amplifier chassis, are used to 

fasten the line amplifiers firmly to the filter section. 

16. Running Spares 
No running spares are supplied with Telephone 

Repeater AN/TCC-11. Spare lightning arresters 

for the AN/TCC-11 are stored in the cover of 

Telephone Test Set TS—712/TCC-11. Spare tubes | 
are stored in Telephone Terminal AN/TCC-—7 and 
Telephone Repeater AN/TCC-8. For the location 

of these items, refer to the appropriate instruction 

book. 



CHAPTER 2 

INSTALLATION INSTRUCTIONS 

Section I]. SERVICE UPON RECEIPT OF TELEPHONE REPEATER AN/TCC-11 

17. Siting, General 
(fig. 8) 

The tactical situation and local conditions 

determine the best location for an unattended 
Telephone Repeater AN/TCC-11. Factors to 
be considered in selecting a site include: accessi- 
bility of the repeater for maintenance, protection 
from arms fire, conditions of the terrain, and the 
need for matching the temperature conditions of 
the repeater to those of the cable. 

18. Siting, Normal Conditions 
Under normal conditions, Telephone Repeater 

AN/TCC-11 is pole-mounted when the spiral-four 
cable is installed as an aerial line, or placed on the 

ground when the spiral-four cable is installed as a 
ground line. The repeater should be covered if 
the cable is buried. For the best performance, the 
AN/TCC-11 should be installed so that its tem- 

perature will remain about the same as that of the 
cable, regardless of changing conditions. The re- 
peater should not be installed in the shade if most 

of the cable line between repeaters is exposed to 

the heat of the sun. Conversely, the repeater 
should not be sited in the open if most of the cable 

line between repeaters is protected by foliage. 

19. Pole Mounting 
When Telephone Repeater AN/TCC-11 is pole- 

mounted, the preferred location is on the upright 

portion of the pole. The repeater is strapped se- 

curely to the pole with the two 7-foot webbing 

straps provided with the equipment. The correct 

height at which therepeateris mounted on the pole 

will depend on tactical conditions. The equip- 
ment should not be mounted on the cross arm of a 
telephone pole because of the interference from 
open wire lines and because of the difficulty of 
reaching the controls and connectors when 
mounted in this position. Paragraph 25 gives 

16 

detailed instructions for mounting the AN/TCC-11 
on a pole. 

20. Ground Installation 
When local conditions do not permit mounting 

on poles, the repeater may be laid on the ground 
and connected into the system. In ground instal- 
lations, the repeaters should’ be sited away from 
roads to reduce the possibility of damage by ve- 
hicles. Be careful in siting in installations near 
headquarters, dumps, depots, motor pools, and 
other areas where vehicular traffic normally is 
heavy. In forward areas, consider dips and folds 
of the terrain as cover from arms fire. 

21. Siting Precautions 
a. Submersion. Telephone Repeater AN /TCC— 

11 is weatherproof, waterproof, and can withstand 
submersion under 6 feet of water. However, such 
locations as ravines, dry stream beds, storm mains, 

or drainage ditches normally should be avoided. 
Sites of this type are subject to flooding and make 
testing and maintenance difficult. 

b. Tagging. Whenever the repeaters or cables 
of several carrier telephone systems are located 
along the same route, the cable connectors should 
be tagged to prevent incorrect connections. In 
the information on the tag, state whether the cable 

connects to the J1 end or the J2 end of the repeater. 

22. Uncrating, Unpacking, and Checking New 
Equipment 

a. General. Equipment may be shipped in 
overseas packing cases or sometimes in its own 
case. The instructions in b below apply to equip- 
ment shipped in export packing cases. Aside 

from checking that the equipment is undamaged, 
no special unpacking and uncrating procedures 
are necessary for equipment shipped without 

packing cases. 



PREFERRED: 
DRY 

LOCATIO? 

BAD: , . \ 
/ SUBJECT TO ieee BAD: 

SUBMERSION a ese 18 

| | : LINES 

eS ciel 

PREFERRED : 
UPRIGHT ON 

- POLE, AWAY 
FROM POWER 

LINES 

PREFERRED: 
OVERHEAD 

ROAD. 
CROSSING 

PREFERRED. 
ENVIRONMENT 
OF AN/TCC-11 

MATCHES 
CABLE 

BAD: 
ENVIRONMENT 
OF AN/TCC~II 

DIFFERS 
FROM CABLE 

SUBJECT TO 
DAMAGE BY 
VEHICLES 

TM 2148-6 

Figure 8. String Telephone Repeater AN/TCC-11. 
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3/4 IN. STEEL STRAP pn LEATED PLYWOOD SGX COVEN 

WATERPROOF 

CASE LINER 

COVERS (2) 

CORRUGATED CARDBOARD 

DESICCANT NO.I6 UNIT BAG INNER CARTON 

{DISTRIBUTE 6 IN CARDBOARD 
SUPPORTS) 

NO. 4 UNIT 
BAG (1) 

WATERPROOF 

ADHESIVE TAPE 
CORRUGATED CARDBOARD 
END SUPPORTS (2) 

CORRUGATED CARDBOARD 

SUPPORTS (4) 

MOISTURE - VAPORPROOF 
BARRIER 
{HEAT-SEAL LENGTH 

OF SEAM AFTER CORRUGATED CARDBOARD 

éheteht OUTER CARTON 

CLEATED 
PLYWOOD WATERPROOF PAPER 

BOX CASE LINER 

3/4 IN. STEEL STRAP 

TM 2148-7 

Figure 9. Telephone Repeater AN/TCC-11, packing and packaging details. 



Ceution: Se vareful in uncraiing, unpacking, 
and handling the equipment. Lf it becomes dam- 
aged, & complete overhaul may be required or the 

equipment may be rendered useless. 
b. Step-by-step Instructions for Unerating and 

Unpacking Export Shipments (fig. 9). 
(1) Cut and fold back the steel straps. 

(2) Remove the nails from the cleated ply- 
wood box with a nail puller. Remove 
the top and one side of the box. Do not 

attempt to pry off the sides and top; the 

equipment may be damaged as a result. 
(3) Remove the waterproof case liner covers 

and open the corrugated cardboard 
outer carton. 

(4) Open the moisture-vaporproof barrier 

and remove the corrugated cardboard 
inner carton. 

(5) Open the inner carton at one end and 

remove the corrugated cardboard end 
support. Slide the repeater out of the 

inner carton and place it on the work- 

bench or in a location convenient for 

making an inspection. 

(6) Inspect the equipment for possible dam- 
age incurred during shipment. Check 
the lightning arresters to determine that 
they are of the proper rating. 

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

Note. Save the original packing cases and 

containers. They can be used again when the 

equipment is repacked for storage or shipment. 

23. Service Upon Receipt of Used or Recon- 
ditioned Equipment 

a. Follow the instructions in paragraph 22 for 
uncrating, unpacking, and checking the equipment. 

b. Check the used or reconditioned equipment 
for tags or other indications pertaining to changes 
in the wiring of the equipment. If any changes 
in wiring have been made, note the change in 
this technical manual, preferably on the schematic 

diagram. 
c. Check the operating controls for ease of 

operation. 

d. Perform the preinstallation, installation, and 

connection procedures given in paragraphs 24, 

25, and 26. 

24. Preinstallation Procedures 
Before installing Telephone Repeater AN/ 

TCC-11 in the system, make transmission checks 
at attended point as described in paragraphs 29 

through 43. If the results indicate trouble, fol- 
low the instructions in a and } below. Check to 

see that the tubes are seated firmly in their sockets. 

Both line amplifiers use 6028 tubes throughout. 
If trouble still exists in the repeater, refer to the 
instructions for organizational level troubleshoot- 
ing at the attended point (pars. 81 through 91). 

a. Line Amplifier AR1. 

(1) Stand the repeater on end with the J1 end 
on top. 

(2) Unscrew the three captive mounting 
screws (fig. 4) located on the rim of the 
J1 end cover assembly. 

(3) Pry loose the J1 end cover assembly with 

a screwdriver or other tool (fig. 60). 
Slide the screwdriver blade into the pry- 
ing notch located under the end cover 

assembly rim and work the blade around 
between the cover assembly and the 
repeater case. Remove the J1 end cover 

assembly. 

(4) Remove connectors J4 and J9 from their 
retaining brackets on the interior wall of 

the repeater case and allow them to 
dangle over the edge of the repeater case, 

so that the line amplifier cover may be 
removed. 

(5) Turn the fastener in the center of the 
line amplifier cover (fig. 61) counter- 

clockwise to release the cover. 
(6) Grasp the cover firmly; use the holes in 

the cover as grips, and slide the line 
amplifier cover out of the repeater case. 

(7) See that the tubes are seated firmly in 

their sockets. 
(8) Check the tightness of the two line am- 

plifier mounting screws (fig. 62) that 
fasten the line amplifier to the filter 

section. Be sure that the line amplifier 
is plugged firmly into the filter section. 

(9) Aline the widest guide on the line ampli- 

fier cover with the widest mounting rail 
and insert the four guides into the four 
mounting rails. 

(10) Place the cover on the line amplifier. 

Make sure that the gain switch flexible 
shaft extension passes through the proper 

hole (fig. 47) in the cover. 

(11) Turn the fastener in the line amplifier 
cover clockwise to secure the cover in 

place. 
(12) Place connectors J4 and J9 in their 

retaining brackets. 
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2D AMPL 
6028 

TUBE LOCATION, LINE AMPLIFIER ARI, SEEN FROM JI END 

1ST AMPL 
6028 

TUBE LOCATION, LINE AMPLIFIER AR2 » SEEN FROM J2 END 

TM 2148-8 

Figure 10. Telephone Repeater AN/TCC-11, tube location diagram. 



(12) meplace the Ji end cover assembly and 
tizhten the three captive mounting 
screws. 

o. Line Amplifier ARQ. 
(1) Revise the repeater end-for-end and re- 

move the J2 end cover assembly; use the 
procedures outlined in a(1) through (3) 

above for the J1 end cover assembly. 

(2) Remove connectors J5 and J6 from their 

retaining brackets on the interior wall of 

the repeater case (fig. 61) and allow them 
to dangle over the edge of the repeater 

case so that the line amplifier cover may 

be removed. 

(3) Remove the cover of line amplifier AR2 

in the same manner as given for line 
amplifier AR1 (a(5) and (6) above). 

(4) See that the tubes are seated firmly in 

their sockets. 

(5) Check the tightness of the two mounting 
screws that fasten the line amplifier to 

the filter section. 
(6) Replace the cover for line amplifier AR2 

in the same manner as given for line 
amplifier AR1 in a(9) and (10) above. 

(7) Turn the fastener in the line amplifier 

cover clockwise to secure the cover in 

place. 

(8) Replace connectors J5 and J6 in their 

retaining brackets. 
(9) Replace the J2 end cover assembly and 

tighten the three captive mounting 
screws. 

25. Installation on Telephone Pole 
(fig. 11) 

Telephone Repeater AN/TCC-11 is mounted 
in an upright position on telephone poles, or trees, 

with the J1 end on top. Install Telephone 
Repeater AN/TCC-11 in the following manner: 

a. Drive two hooks (J-Hook PF-81) about 2 

feet apart vertically at the desired height into the 
opposite side of the pole from the side on which 

the repeater is to be mounted. 
b. Unbuckle the two 7-foot webbing straps and 

remove both from the repeater case. Pass one 

strap through each strap retaining bracket. 
c. Raise the repeater by using a suitable pulley, 

block and tackle, or other means. Place the 

repeater against the pole with the J1 end on top. 
d. Wrap both straps around the repeater and 

the pole about 2 feet apart, and pass the straps 

through the two J-hooks. 

e. Buckel both straps and pass the ends under 
one of the turns of the straps. 

f. Attach spiral-four cables from both directions 

to the top of the pole with cable clamps. If none 
is available, improvise cable clamps of field wire. 

g. Allow enough slack cable between the cable 
clamps and the repeater so that the repeater may 

be lowered to the ground for making operational 
checks. 

h. Connect Telephone Repeater AN/TCC-11 to 
a suitable ground (par. 26). 

7. Insert the spiral-four cable connector on the 
cable from the attended point supplying power 

into receptacle J1 on the J1 end of the repeater 

(fig. 12). 
7. Insert the spiral-four cable connector on the 

cable from the other attended point into receptacle 

J2 on the J2 end of the repeater. 

26. Grounding Telephone Repeater AN/ 
CC-11 

Telephone Repeater AN/TCC-11 must be 

erounded to protect personnel and equipment 

from lightning and other sources of high voltage. 

Use the following procedure to ground the equip- 

ment: 

a. Connect one end of a suitable length of No. 

14 AWG wire (or larger diameter) to the ground 
binding post on the J1 end panel and tighten the 
wingnut on the binding post. 

b. Scoop out a small hole approximately 6 inches 

deep at the location selected for the ground rod. 
c. Clean any paint or grease from Ground Rod 

MX-148/G. 
d. Drive the ground rod into the hole until the 

top of the rod is approximately 3 inches above tk 

bottom of the hole. 
e. Connect Clamp TM-106 to the protruding 

portion of the ground rod. 
f. Connect wire from the ground binding post 

to the clamp. 

g. Saturate the ground around the rod with 
water. ‘ 

h. Use any existing buried metal piping or other 

ground whenever possible. 

27. Line Connections 
(fig. 12) 

Telephone Repeater AN/TCC-11 is connected 

into the carrier communication system by inserting 

the spiral-four cable connector from the attended 

point supplying power into the J1 receptacle and 

the spiral-four connector on the other cable into 

the J2 receptacle. 
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Figure 11. 

SPIRAL- FOUR CABLE CABLE CLAMP | CABLE CLAM? 
/ 

j / 
| /SPIRAL~ FOUR 

~~ f CABLE 
pampy ysl —— ry D2 agp aay eT 

CROSSARM 

SPIRAL-FOUR 
CABLE CONNECTOR 

JI END 

MOUNTING STRAP 

TELEPHONE paar 
REPEATER Firs 
AN/TCC-II 

NO. 14 AWG OR LARGER 

GROUND WIRE 

MOUNTING STRAP 

LOWERED FOR TESTS). 

Fal SPIRAL- FOUR 
CABLE CONNECTOR 

HEIGHT AS SLACK SPIRAL-FOUR CABLE 
REQUIRED (TO ALLOW REPEATER TO BE 
( ABOUT 
10 FEET) 

TELEPHONE POLE 

GROUND LEVEL 

0% 

GROUND ROD 1 
MX —148/G . 

CLAMP TM—-!106 

™™ 2148-9 

Telephone Repeater AN/TCC-11 mounted on telephone pole. 
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28. Test Set Connections 
Telephone Test Set TS—712/TCC-11 and Tele- 

phone EE-8-( ) are connected to Telephone Re- 

peater AN/TCC-11 for ringing, talking, and listen- 
ing on the order wire (par. 49), and for making 

installation tests. 
a. Connections for Order Wire Use (fig. 13). To 

connect Telephone Test Set TS—712/TCC-—11 and 

Telephone EE-8-—( ) to the order wire circuits of 

Telephone Repeater AN/TCC-11, proceed as 

follows: 
(1) Connect binding posts L1 and L2 on 

Telephone EE-8-( ) to binding posts 

L1 and L2 on Telephone Test Set TS-— 

712/TCC-11 by using field wire or similar 
wire. 

ATTENDED POINT 

(SEE NOTE!) 

AMPLIFIER PILOT -REGULATOR 
AM-707/TCC-7 (PART OF 
TELEPHONE TERMINAL 

AN/TCC-7), vin 

- TELEPHONE 
Lenn norton REPEATER 

AN/TCC-II 
(SEE NOTE2) 

TELEPHONE 

EE=—8-(>) 

TWISTED PAIR 

Figure 138. 
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27023 CABLE ASSEMBLIES 

Cx—1!1065/G 

CABLE TERMINATES IN SPIRAL-FOUR 
CABLE CONNECTOR INSERTED INTO 

J! ON THIS END 

(2) Unscrew the receptacle cox er from recep- 

tacle J3,on the AN/TCO-it ‘and insert 
plug Pi of Télephore.Test: Set. TS- 

712/TCG@ai 1. 

b. Connections for Ins# jaion Test (fig. 14). 

To connect Telephone ‘Vest Set ‘S-712/TCC-11 
and Telephone EE-8-( ) to Telephone Repeater 

AN/TCC-11 for performing installation test at 
the attended point, proceed as follows: 

(1) Make the connections described in a 

above. 
(2) Insert the plug on the end of the short 

eable from the artificial cable of Tele- 
phone Test Set TS-712/TCC-11 into 
spiral-four receptacle J2 on Telephone 

Repeater AN/TCC-11. 

ATTENDED POINT 

(SEE NOTE!) 

A B 
OO0000000 

») O00 O00 O 
CaaS) 

/ AMPLIFIER PILOT—-REGULATOR 
/ AM-708/ TCC—8(PART OF 

4 TELEPHONE REPEATER 
7 AN/TCC-8). 

NOTES: 

|. AN ATTENDED POINT MAY BE EITHER A 

TELEPHONE TERMINAL AN/TCC-7ORA 
TELEPHONE REPEATER AN/TCC-8. 

2. ONE TELEPHONE REPEATER AN/TCC-11 

1S SHOWN FOR SIMPLICITY. 

THE MAXIMUM NUMBER OF REPEATERS 

BETWEEN ATTENDED POINTS IS SIX. 

TELEPHONE TEST 

SET TS—7l2/TCC-II 

TM 2148-11 

Telephone Repeater AN/TCC-11, connections to Telephone Test Set TS—712/TCC-11 for order wire use. 



“ATTENDED POINT 
SUPPLYING POWER 

AMPLIFIER PILOT 
REGULATOR AM-707/TCC-7 a 

(PART OF TELEPHONE ay 
TERMINAL AN/TCC-7) 4 

Figure 14. 

“ SPIRAL- FOUR 
= CABLE CONNECTOR [ff 

si ON ARTIFICIAL A 
CABLE 

TELEPHONE 

EE-6=(;) 

CABLE TERMINATES 

IN SPIRAL—FOUR CABLE 

CONNECTOR INSERTED 

INTO JI ON THIS END 

TELEPHONE 

REPEATER 

AN/ TCC-Il 

ARTIFICIAL 

CABLE 

TELEPHONE TEST SET 

TS-712/ TCC-II 

TWISTED PAIR 

TM 2148-12 

Telephone Repeater AN/TCC-11, connections to Telephone Test Set TS—712/TCC-11 for installation test. 

Section Il. PREINSTALLATION TESTS 

29. General 
This section describes the testing of the 

AN/TCC-11 repeaters at attended points. This 
testing is performed prior to the installation of 
the repeaters at their final locations. 

30. Test of AN/TCC-11 at AN/TCC-7 Point, 
General 

The AN/TCC-11 repeaters should be tested 
before being transported to their final locations 
along the cable route. ‘These tests may be per- 

formed at an attended point with the use of 

AN/TCC-7 or AN/TCC-8 equipment. Para- 
graphs 31 through 36 describe the test procedures 

at an AN/TCC-7 point. Paragraphs 37 through 

43 describe the test procedures at an AN/TCC-8 

point. 

31. Adjustment of AN/TCC-11 for Testing at 

AN/TCC-7 Point 

a. Use Telephone Cable Assembly CX-1606/G 
to connect from the cable connector on the 

JUNCTION PANEL of the AN/TCC-7 to the 
J1 cable connector at one end of the AN/TCC-11 

repeater. 

b. Connect the artificial cable to the AN/TCC- 

11 repeater by connecting connector P1 of the 
artificial cable to connector J2 of the AN/TCC-11 

repeater. 
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c. Remove the two covers marked CONTROLS 
and the cover marked TEST at the ends of the 
repeater (figs. 4 and 5). 

d. At the J1 end of the repeater, operate the 
GAIN AMP 1 switch to the AVG position. 

e. At the J2 end of the repeater, operate the 
GAIN AMP 2 switch to the AVG position. Op- 
erate the REP switch to position 1.. Operate the 

PWR LOOP-PWR THRU switch to the PWR 

THRU position. 

32. Adjustment of AN/TCC-7 for Testing 
AN/TCC-11 at AN/TCC-7 Point 

The adjustment of AN/TCC-7 should be com- 
pleted as described in the installation procedure 
and test covered in the AN/TCC-7 equipment 
instruction book. The following readjustments 
should be made to prepare the equipment for 
testing the AN/TCC-11 repeater. 

a. Operate the CABLE REELS TO FIRST 
AN/TCC-11 switches (REC and TR) to the 

positions marked 2. 

b. Operate the AC POWER switch of the 
PP-827 200 VOLT POWER SUPPLY to the ON 
position. 

c. Make the following adjustments on the 
PP-826 600 VOLT POWER SUPPLY. 

(1) Operate the REPEATER switch to the 

position marked 1. 

(2) The 600 VOLT ADJ LOAD CURRENT, 
HIGH-VOLT ALARM, AND LOW- 
VOLT ALARM controls should be left 
as adjusted in the installation test pro- 
cedure described in the equipment in- 
struction book. 

d. Arrange the TS-760 TEST PANEL to 
measure the PP-826 600 VOLT POWER SUP- 
PLY output voltage as described below. 

(1) Operate the MEASURE switch to the 
600 VOLTS position. 

(2) Operate the MEASURE SELECTIVE 
switch to the OFF position. 

(3) Operate the MEASURE NON-SELEC- 
TIVE switch to the OFF position. 

e. Operate the AC POWER switch on the 
PP-826 600 VOLT POWER SUPPLY panel to 
the ON position. The LOAD ALARM lamp 
will light and the buzzer will sound. 

f. Observe the reading on the TS-760 TEST 
PANEL meter. After several seconds it should 
rise to a value near 0 db (decibel) and stop. Ad- 
just the 600 VOLT ADJ control to obtain a read- 
ing of 0 db on the meter. If the 600 VOLT ADJ 
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control is considerably out of adjustment, a power 
alarm may be received, indicated by lighting of 

the HIGH VOLTAGE or LOW VOLTAGE iamp, 
and the TEST PANEL meter reading will fall 
(output voltage removed). If this happens, 
operate the RESTORE lever switch momentarily 
to restore power. When the TEST PANEL meter 
reading has risen again and stops climbing, quickly 
adjust the 600 VOLT ADJ control to obtain a 
reading of 0 db. (There is a delay of several 
seconds before the alarm is received.) The LOAD 

ALARM lamp will be extinguished and the buz- 
zer will be silenced when the 600 VOLT ADJ 
control is adjusted correctly. 

g. Observe the reading on the CURRENT 
meter on the PP-826 600 VOLT POWER SUP- 
PLY. Adjust the LOAD CURRENT control, if 
necessary, to obtain a reading of 100 milliamperes. 
Then readjust the 600 VOLT ADJ control, if 
necessary, to obtain a reading of 0 db on the 
TEST PANEL meter. 

h. Operate the PWR LOOP-PWR THRU 
switch on the AN/TCC-11 repeater to the PWR 
LOOP position. The reading on the TEST 
PANEL meter should reduce slightly (less than 
.5 db). 

33. Test of AN/TCC-11 Order Wire Circuit 
at AN/TCC-7 Point 

a. Adjust controls on the RT-280 ORDER 
WIRE PANEL of the AN/TCC-7 as follows: 

(1) Operate the TR GAIN and REC GAIN 

controls to their maximum clockwise 
positions. 

(2) Operate the CABLE REELS TO NEXT 

AN/TCC-7 OR AN/TCC-S switch to the 
0-11 position. 

b. Operate the ORDER WIRE lever switch of 
the AN/TCC-7 to the TALK position. Listen 
to the receiver of the telephone handset provided 
with the AN/TCC-7 equipment. Singing tone 
should not be heard. 

c. Operate the SEND OW lever switch to the 
ON position. 

d. Arrange the TS—-760 TEST PANEL to meas- 
ure the signal at the REC AMP OUT jack of the 
RT-280 ORDER WIRE PANEL as described 
below. 

(1) Operate the MEASURE switch to the 
TRANSMISSION position. 

(2) Operate the MEASURE SELECTIVE 
switch to the OFF position. 



(3) Operate the MEASURE NON-SELEC- 

TIVE switch to the OW REC AMP 

position. 

(4) Insert the MEASURE plug into the 
REC AMP OUT jack on the RT-—280 
ORDER WIRE PANEL. 

(5) The reading on the TEST PANEL meter 

should be between 0 and +7 db. 

e. Connect a TS—712 test set to the AN/TCC— 

11 repeater by inserting plug P1 of the test set into 
connector J3 of the repeater. Connect the Lil 

and L2 terminals of a Telephone EE—8—( ) to the 

Li and L2 (TEL) binding posts of the TS—712 
test set. Use the TS—712 test set to measure the 

1-ke output of amplifier AR1 in the AN/TCC-11 
repeater as described below. 

(1) Operate the POWER switch on the TS— 

712 test set to the ON position. 
(2) Operate the MEASURE switch to the 

A BAT position and adjust the A BAT 
control to obtain a reading at the BAT 

mark on the test set meter. 

(3) Operate the MEASURE switch to the 

B BAT position and adjust the B BAT 
control to obtain a reading at the BAT 

mark on the test set meter. 

(4) Operate the MEASURE switch to the 

TRANS position. 
(5) Operate the SELECTOR switch to the 

AMP 1, OUT 1 KC position. 

(6) Operate the 1 KC SENS switch in the 
LOW position. The test set meter 

should read between +2 and +8 db. 
f. Restore the SEND OW lever switch on the 

RT-280 ORDER WIRE PANEL to the non- 
operated position. 

g. Arrange the TS—712 test set as follows: 
(1) Operate the ORDER WIRE switch to 

the TALK position. 
(2) Operate the OW Gain switch to the LOW 

position. 

h. Use the EE-8-—( ) telephone to talk to an 
attendant using the telephone set supplied with 
the AN/TCC-7 equipment. Check that the 
volume and intelligibility of speech are satisfactory, 

i. Restore the ORDER WJRE lever switch on 
the RT-280 ORDER WIRE PANEL to the non- 
operated position. 

34. Carrier Frequency Measurements of AN/ 
TCC-11 at AN/TCC-7 Point 

The following measurements check the trans- 
mission of the AN/TCC-11 repeater at 68 ke. 

a. Measure the d-c voltage across the AN /TCC- 

11 repeater with the TS—712 test set as described 

below. 
(1) Operate the MEASURE switch on the 

TS-712 test set to REP VOLTS position. 
(2) The TS-712 test set meter should read 

within .5 db of the BAT mark, which 

represents 150 volts +10 volts. 

b. Use the TS—712 test set to measure the 68-ke 
output of amplifier AR1 in the AN/TCC-11 

repeater as described below. 

(1) Operate the POWER switch to the ON 
position and adjust the A and B BAT 

controls (par. 33e(2) and (3)). 

(2) Operate the MEASURE switch to the 

TRANS position. 
(3) Operate the SELECTOR switch to the 

AMP 1, OUT 68 KC position. 

(4) The test set meter should read between 

+3 and +7 db. 

c. Use the TS-760 TEST PANEL to measure 
the 68-ke output at the REC IN jack on the 

GROUP PANEL as described below. 
(1) Connect the MEASURE plug to REC 

IN jack of the GROUP PANEL. 
(2) Operate the MEASURE switch to the 

TRANSMISSION position. 
(3) Operate the MEASURE SELECTIVE 

switch to the 68 KC position. 
(4) Operate the MEASURE NON-SELEC- 

TIVE switch to the OFF position. 
(5) Adjust the FINE TUNE control on 

TEST PANEL for maximum meter 

reading. | 
(6) Depress the 10 db ATTENUATOR push 

button. The reading on the TEST 
PANEL meter will be between +2 db 

and +7 db. 

d. Operate the GAIN AMP 1 switch on the 

AN/TCC-11 repeater to the following positions 
and check that the TS-760 TEST PANEL meter 
reads within the indicated limits. 

(1) GAIN AMP 1 switch operated to the 

HIGH position: 2.5 db +0.5 db greater 
than the reading in subparagraph ¢ above. 

(2) GAIN AMP 1 switch operated to the 
LOW position: 2.5 db +0.5 db less than 

the reading in ¢ above. 
e. Restore the GAIN AMP 1 switch to the 

AVG position. Operate the GAIN AMP 2 
switch to the following positions and check to see 
that’ the TS-760 TEST PANEL meter reads 

within the indicated limits. 
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(1) GAIN AMP 2 switch at HIGH: 2.5 db 

+0.5 db greater than the reading in 
c above. 

(2) GAIN AMP 2 switch at LOW: 2.5 db 

+0.5 db less than the reading in ¢ above. 
f. Restore the GAIN AMP 2 switch to the 

AVG position. 

35. Check of Looping Filter of AN/TCC-11 

at AN/TCC-7 Point 

The following tests check the looping filter in 
the AN/TCC-11 repeater. This filter is used in 
a repeater fault location test procedure. 

a. Disconnect the artificial cable from the 

AN/TCC-11 repeater. 
6. Arrange the TS-760 TEST PANEL to send 

99 ke as described below. 
(1) Operate the SEND switch to the 65 KC 

TR OR FAULT TEST position. 

(2) Operate the FAULT TEST REP 1 push 

button. 

(3) Connect the MEASURE plug to the TR 
AMP OUT jack of the GROUP PANEL. 

(4) Operate the MEASURE switch to the 

TRANSMISSION position. 
(5) Operate the MEASURE SELECTIVE 

switch to the OFF position. 
(6) Operate the MEASURE NON-SELEC- 

TIVE switch to the FAULT TEST 

position. 

(7) Adjust the 65 KC TR OR FAULT TEST 

control to obtain a reading of 0 db on 
the TS-760 TEST PANEL meter. 

ce. Arrange the TS-760 TEST PANEL to 
measure the signal at the REC IN jack on the 

GROUP PANEL as described below. 

(1) Connect the MEASURE plug to the REC 

IN jack of the GROUP PANEL. 
(2) Operate the MEASURE switch to the 

TRANSMISSION position. 

(3) Operate the MEASURE SELECTIVE 
switch to the OFF position. 

(4) Operate the MEASURE NON-SELEC- 

TIVE switch to the FAULT TEST 
position. 

(5) Depress the 20-db ATTENUATOR push 
button. 

(6) The TS-760 TEST PANEL meter should 

read between —3 and +7 db. 

d. Operate the REP switch on the AN/TCC-11 

repeater to position 2. Release the FAULT 
TEST REP 1 pushbutton and operate the FAULT 

TEST REP 2 pushbutton on the TS-760 TEST 
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PANEL. Continue to measure the signal at the 

REC IN jack on the GROUP VPANEE:, 
the 20-db ATTENUATOR pushbutton,” We 
TS-760 TEST PANEL meter chow read between 

—3 db and +7 db. 

e. Operate the REP switch on the AN/T'CC-11 
repeater to position 8. Release the FAULT , 
TEST REP 2 pushbutton and operate the 
FAULT TEST REP 3 pushbutton on the TS- 760 
TEST PANEL. Measure the signal at the REC 

IN jack on the GROUP PANEL. Depress the 
20-db ATTENUATOR pushbutton. The TS- 760 

TEST PANEL meter should read between —3 db 

and + 7 db. 

36. Completion of Test of AN/TCC-11 at 
AN/TCC-7 Point 

a. After completion of the tests above, remove 

power from the PP-826 600 VOLT POWER 
SUPPLY by operating the AC POWER switch 
to the OFF position. 

6. Disconnect the equipment used in the test. 

ie Tae 
DIGRESS 

c. Restore the two controls covers and the 

TEST cover to the ends of the AN/TCC-11 re- 

peater (figs. 4 and 5). 

37. Test of AN/TCC-11 at AN/TCC-8 Point, 
General 

The AN/TCC-11 repeaters that are delivered 
to an AN/TCC-8 point should be tested with the 
use of the AN/TCC-8 repeater before being 
transported to their final locations along the cable 
route. Paragraphs 388 through 43 describe the 
test procedures at an AN/TCC-8 point. 

38. Adjustments of AN/TCC-11 for Testing 
at AN/TCC-8 Point 

a. Use Telephone Cable Assembly CX—1606/G 
to connect from the B cable connector on the 

AM-708 REPEATER PANEL of the AN/TCC-8 

to the J1 cable connector at one end of the AN/ 

TCC-11 repeater. 

b. Follow the procedure given in paragraph 
316 through e. 

39. Adjustment of AN/TCC-8 for Testing 
AN/TCC-11 at AN/TCC-8 Points 

The adjustment of the AN/TCC-8 should be 
completed as described in the installation pro- 
cedure and tests covered in the AN/TCC-8 

equipment instruction book. The following re- 

adjustments should be made to prepare the equip- 

ment for testing an AN/TCC-11 repeater. 
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a; Operate the: CABLE, REELS TO FIRST 
AN/TOCC-T1 VE OW AED 1s TERM switches (BA 

TD. and (4B av ‘\ to te positions marked 2. 
0. Operate the AC POWER switch of the PP- 

827 200 VOLT POWER SUPPLY to the ON 
position. 

» ¢. Follow the procedures outlined in paragraph 
32 to make adjustments on the PP-826 600 
VOLT POWER SUPPLY that feeds power to 
the cable in the AB direction (connected to 
POWER TOWARD B connector on the AM-—708 
REPEATER PANEL). 

40. Test of AN/TCC-11 Order Wire Circuit 
at AN/TCC-8 Point 

a. Adjust controls on the RT-281 ORDER 
WIRE PANEL as follows: 

(1) Operate the AB TR GAIN and BA REC 
GAIN controls to their maximum clock- 

wise positions. 
(2) Operate the AB CABLE REELS TO 

NEXT AN/TCC-7 OR AN/TCC-8 
switch to the 0-11 position. 

b. Listen to the receiver of the telephone hand- 
set provided with Telephone Repeater AN/TCC-— 

8. Singing tone should not be heard. 
c. Connect a TS—712 test set to the AN/TCC-11 

repeater by inserting plug P1 of the test set into 
connector J3 of the repeater. Connect the L1 
and L2 terminals of the EE-8 telephone to the 
Li and L2 (TEL) binding posts of the TS—712 

test set. Operate the RING lever switch on the 
ORDER WIRE PANEL. Use the TS—712 test 
set to measure the 1,600-cps output of amplifier 

AR1 in the AN/TCC-11 repeater (par. 33¢(1) 

through (3)). Operate the 1 KC SENS switch to 

the LOW position. The test set meter should 
read between +3 db and off scale high. Release 

the RING lever switch. 
d. Arrange the TS-—712 test set as follows: 

(1) Operate the ORDER WIRE switch to 

the TALK position. 
(2) Operate the OW GAIN switch to the 

LOW position. 
e. Use Telephone EE-8(-— ) to talk to an attend- 

ant using the telephone handset supplied with 
the AN/TCC-8. Check to see that the volume 

and intelligibility of speech are satisfactory. 

41. Carrier Frequency Measurements of AN/ 
TCC-11 at AN/TCC-8 Point 

The following measurements check the trans- 
mission of the AN/TCC-11 repeater at 68 ke. 

a. Measure the d-c voltage across the AN/TCC- 

11 with the TS—712 test set (par. 34a). The TS- 

712 test set meter should read within 0.5 db of the 
BAT mark. 

b. Arrange the TS—761 TEST PANEL to send 
68 ke in the AB direction as described below. 

(1) Operate the SEND switch to the AB 
position. 

(2) Operate the FREQUENCY switch to the 
68 KC position. 

c. Measure the 68-ke output at the AB AMP 1 

OUT jack on the AM—708 REPEATER PANEL 
as described below. 

(1) Connect the MEASURE plug to the AB 

AMP 1 OUT jack on the AM-708 RE- 

PEATER PANEL. 

(2) Operate the MEASURE switch to the 
TRANSMISSION position. 

(3) Operate the MEASURE SELECTIVE 
switch to the 68 KC position. 

(4) Operate the MEASURE NON-SELEC- 
TIVE switch to the OFF position. 

(5) Adjust the FINE TUNE control for 

maximum meter reading. 

d. Adjust the SEND control to obtain a reading 
of 0 db on the TS-761 TEST PANEL meter. 

Measure the.68-ke output at the AB AMP 2 OUT 

jack as described below. 

(1) Connect the MEASURE plug to the AB 

AMP 2 OUT jack of the AM-—708 RE- 
PEATER PANEL. 

(2) Operate the MEASURE switch to the 

TRANSMISSION position. 

(3) Operate the MEASURE SELECTIVE 

SWITCH to the 68 KC position. 

(4) Operate the MEASURE NON-SELEC- 
TIVE switch to the OFF position. 

(5) Adjust the FINE TUNE control for 
Maximum meter reading. 

e. Operate the AB REGULATOR lever switch 
on the chassis of the AM-708 REPEATER 

PANEL to the MAN position. Adjust the AB 

MAN REG OUTPUT control to obtain a reading 
of 0 db on the TEST PANEL meter. 

f. Use the TS—712 test set to measure the 68-ke 
output of amplifier AR1 in the AN/TCC-11 

repeater (par. 346(1) through (8)). The test set 

meter should read between +3 and +7 db. 

g. Use the TS—-761 TEST PANEL to measure 

the 68-ke output at the BA IN jack on the AM-—708 
REPEATER PANEL as described below. 

(1) Connect the MEASURE plug to the BA 

IN jack on the AM-708 REPEATER 

PANEL. 
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(2) Operate the MEASURE switch to the 
TRANSMISSION position. 

(3) Operate the MEASURE SELECTIVE 
switch to the 68 KC position. 

(4) Operate the MEASURE NON-SELEC- 
TIVE switch to the OFF position. 

(5) Adjust the FINE TUNE control for 
maximum meter reading. 

(6) Depress the 10 db ATTENUATOR push- 

button. 
(7) The reading on the TEST PANEL meter 

will be between +2 db and +7 db. 

h. Operate the GAIN AMP 1 switch on the 

AN/TCC-11 repeater to the following positions 
and check that the TS—761 TEST PANEL meter 

reads within the indicated limits. 
(1) GAIN AMP 1 switch operated to the 

HIGH position: 2.5 db +0.5 db greater 
than the reading in e above. 

(2) GAIN AMP 1 switch operated to the 

LOW position: 2.5 db +0.5 db less than 

the reading in ¢ above. 

i. Restore the GAIN AMP 1 switch to the 

AVG position. Operate GAIN AMP 2 switch to 
the following positions and check that the TS—761 
test set meter reads within the indicated limits. 

(1) GAIN AMP 2 switch operated to the 
HIGH position: 2.5 db +0.5 db greater 
than the reading in e above. 

(2) GAIN AMP 2 switch operated to the 

LOW position: 2.5 db +0.5 db less than 

the reading in e above. 
4. Restore the GAIN AMP 2 switch to the 

AVG position. 

42. Check of Looping Filter of AN/TCC-11 
at AN/TCC-8 Point 

The following tests check the louping filter in 
the AN/TCC-11 that is used in repeater fault 
location test procedure. 

a. Disconnect the artificial cable from the AN/ 
TCC-11 repeater. 

b. Arrange the TS-761 TEST PANEL to send 
99 ke in the AB direction as described below. 

(1) Operate the SEND DIRECTION switch 
to the AB position. 

(2) Operate the SEND FREQUENCY switch 
to the FAULT TEST position. 

ce, Arrange the TS-761 TEST PANEL to 
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measure the output at the AB AMP 2 OUT jack 
as described below. a at 

(1) Connect the MEASUR® plug to the AB 

AMP ‘2 OUT jack on the ;AM-=703 
REPEATER PANEL. 

(2) Operate the MEASURE switch to the 

TRANSMISSION position. 
(3) Operate the MEASURE SELECTIVE 

switch to the OFF position. 

(4) Operate the MEASURE NON-SELEC- 

TIVE switch to the FAULT TEST posi- 

tion. 

d. Depress the FAULT TEST REP 1 push- 

button. 

e. Adjust the 65 KC TR OR FAULT TEST 
control on the TS—761 TEST PANEL for a meter 

reading of 0 db. 
f. Measure the signal at the BA IN jack on the 

AM-708 REPEATER PANEL as_ described 

below. 

(1) Connect the MEASURE plug to the BA 

IN jack of the AM-708 REPEATER 
PANEL. 

(2) Operate the MEASURE switch to the 
TRANSMISSION position. 

(3) Operate the MEASURE SELECTIVE 
switch to the OFF position. 

(4) Operate the MEASURE NON-SELEC- 

TIVE switch to the FAULT TEST 
position. 

(5) Depress the 20 db ATTENUATOR push- 
button. 

(6) The TS—761 TEST PANEL meter should 

read between —3 db and +7 db. 

g. Operate the REP switch on the AN/TCC-11 

repeater to position 2. Release the FAULT TEST 
REP 1 pushbutton and operate the FAULT TEST 

REP 2 pushbutton. Continue to measure the 
signal at the BA IN jack on the AM-708 RE- 
PEATER PANEL. Depress the 20 db AT- 

TENUATOR pushbutton. The TS-761 TEST 
PANEL meter should read between —3 db and 

+7 db. 
h. Operate the REP switch on the AN/TCC-11 

repeater to position 3. Release the FAULT TEST 

REP 2 pushbutton and operate the FAULT TEST 
REP 3 pushbutton. Continue to measure the 
signal at the BA IN jack on the AM-708 RE- 
PEATER PANEL. Depress the 20 db ATTEN- 



UATCR pushbutton. The TS—-761 TEST PANEL 

meter should read between —3 db and +7 db. 

43. Completion cf Test of AN/TCC-11 at 
AN/TCC-8 Point 

a. After completion of the above tests, remove 

the power from the PP-826 600 VOLT POWER 

SUPPLY by operating the AC POWER switch 
to the OFF position. 

b. Disconnect the equipment used in the test. 
c. Restore the two controls covers and the 

TEST cover to the ends of the AN/TCC-11 

repeater (figs. 4 and 5). 

Section Ill. CONTROLS AND INSTRUMENTS 

44. General 

Haphazard operation or improper setting of 

controls can cause improper operation and mis- 

leading test indications. For this reason, it is 
important to know the function of every control. 
The actual operation of the equipment is discussed 
in chapter 3. 

45. Telephone Repeater ANT/CC-11 Con- 
trols and Their Uses 

(figs. 15 and 16) 

The following charts list the controls of the 

repeater and describe their functions. 

a. J1 End Panel Controls. 

Control Function 

GAIN AMP 1 (81)____| Three-position rotary switch to 

adjust gain of line amplifier 

AR1 by varying amount of 

negative feedback in amplifier. 

In LOW position, increases 

negative feedback to reduce 

amplifier gain by 2.5 db. 

In AVG position, provides suffi- 

cient feedback to maintain 

nominal gain of amplifier. 

In HIGH position, decreases 

amount of feedback to increase 

amplifier gain by 2.5 db. 

Spiral-four receptacle | Four-contact receptacle that con- 

ule nects with spiral-four cable 

from attended station supply- 

ing power to repeater. 

GENT) ere eS NS ye Fe Binding post with wingnut that 

connects Telephone Repeater 

AN/TCC-11 with earth 

ground. 

b. J2 End Panel Controls. 

Control Function 

PWR LOOP-PWR 
THRU MSE: 

Two-position rotary switch. 

| For repeaters located at junction 

point of power loops, switch 

permits d-e power to be looped 

back through equipment to- 

ward its source. For repeaters 

between attended point and 

junction point, switch permits 

d-c power to be continued 

through equipment toward 

junction point. 

| In PWR LOOP position, switch 

returns power back through 

equipment toward power 

source after supplying amplifier 

load (tube heaters, plate, and 

screen circuits), and permits 

power from next power loop to 

enter Telephone Repeater AN/ 

TCC-11 and to be routed back 

toward its source without 

supplying power to amplifier 

load. 

In PWR THRU position, switch 

permits power to continue 

through equipment toward 

junction point after supplying 

amplifier load, and provides a 

d-c path to attended point for 

power returning from junction 

point. 

RiP A(S2) ee ee = Three-position rotary switch to 

adjust looping filter FL5 to 
select one of three different 

fault-locating frequencies. 

In position 1, switch adjusts filter 

FL5 to select 99 ke. 

| 
| 
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F ib. J2 End Panel Controls—Continued b. J2 End Panel Contre s—~-Continued 

Control Function Control Punetion 

In position 2, switch adjusts filter Spiral-four receptacle | Four-coitact receptacle that con- 

FL5 to select 91 ke. J2. nects with spiral-four cable 

In position 3, switch adjusts filter from attended station not 

FL5 to select 83 ke. supplying power to repeater. 

GAIN AMP 2 (S1)____| Three-position rotary switch is Test receptacle J3_____ A multicontact receptacle that 

identical with GAIN AMP 1 connects AN/TCC-11 to Tele- 

switch and adjusts gain of line phone Test Set TS—712/TCC- 

amplifier AR2 in the same 11 for test purposes and local 

manner. order wire operation. 

300 V LIGHTNING 
ARRESTERS 

300 V LIGHTNING 
ARRESTER 

GAIN AMP | 
> 7 CONTROL 
PAs S| 

e 
< = 

o & 300 V LIGHTNING 
ARRESTER 

E5 
ESAS 600 V LIGHTNING 

ARRESTER 

SIGNAL CORPS 
REPEATER, TELEPHONE SERIAL NO.[_____] ORDER NO. 14181- PM-51 

2 

GROUND BINDING POST 

SPIRAL — FOUR 
RECEPTACLE 

Jl 
TM 2148-15 

Figure 15. Telephone Repeater AN/TCC-11, J1 end panel controls. 
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SPIRAL-FOUR CABLE 
CONNECTOR 
RECEPTACLE 

J2 

300 V LIGHTNING 

ARRESTER 

TEST BERGE ETACCE 

600 V LIGHTNING 
ARRESTER 

300 V LIGHTNING 
ARRESTERS 

SWITCH 
$2 

CONTROL 
S| 

PWR THRU 
SWITCH 

S| 
TM 2148-14 

Figure 16. Telephone Repeater AN/TCC-11, J2 end panel controls. 
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CHAPTER 3 

OPERATING INSTRUCTIONS 

Section |. OPERATION UNDER USUAL CONDITIONS 

46. Initial Tests and Preliminary Starting Pro- 
cedures 

a. Initial Tests. After Telephone Repeater 

AN/TCC-11 has been preset and connected 
through the spiral-four cable to the attended 

point supplying power, initial testing of the equip- 
ment is accomplished by use of a calibrated 
Telephone Test Set TS-712/TCC-11 and a Tele- 

phone EE-8-( ). Instructions for calibrating the 

test set at attended points are given in the instruc- 

tion book for Telephone Test Set TS—712/TCC-11. 
Testing procedures are given below: 

(1) Connect Telephone Test Set TS—712/ 

TCC-11 and Telephone EE-—8—( ) to the 

repeater (par. 28a, fig. 13). 

(2) Operate the OW GAIN switch on Tele- 

phone Test Set TS-712/TCC-11 to the 
HIGH, MED, or LOW positions (par. 

49b), depending on the location of the 

repeater from the attended point. 
(3) Operate the PWR switch on Telephone 

Test Set TS-712/TCC-11 to the ON 

position. 

(4) Establish communication (par. 49c 

through g) with the attended point on 
the order wire, and request the trans- 

mission of 1-ke test tone and the 68-ke 
pilot frequency in both directions. 

(5) Operate the MEASURE switch on Tele- 

phone Test Set TS—712/TCC-11 to the 

TRANS position. 
(6) Operate the SELECTOR switch on 

Telephone Test Set TS—712/TCC-11, in 

turn, to the IN 1 KC and the OUT 1 KC 
positions under the AMP 1 notation on 

the panel. Note the meter reading in 
each position. The two readings should 
not differ by more than 5db. 

(7) Operate the SELECTOR switch, in turn, 
to the IN 1 KC and the OUT 1 KC 
positions under the AMP 2 notation on 

the panel. Note the meter reading in 
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each position. The two readings should 
not differ by more than 5 db. 

(8) If the readings, in f or g above, are off 

the scale of the meter in Telephone Test 

Set TS-712/TCC-11, operate the 1 KC 
SENS switch on Telephone Test Set 

TS-712/TCC-11 to the LOW position 
to obtain on-scale readings. 

(9) Operate the SELECTOR switch to the 
IN 68 KC position under the AMP 1 
notation and note the meter reading. 

Operate the SELECTOR switch to the 

IN 68 KC position under the AMP 2 

notation and note the meter reading. 
The two readings must be within the 

range of —7 db to +7 db. 

(10) Operate the SELECTOR switch to the 
OUT 68 KC position under the AMP 1 
notation and note the meter reading. 

Operate the SELECTOR switch to the 
OUT 68 KC position under the AMP 2 
notation and note the meter reading. 

The two readings must be within the 

range of —5 db to +5 db. 

b. Preliminary Starting Procedures. 'Telephone 
Repeater AN/TCC-11 normally functions without 
the attention of an operator for through trans- 
mission of carrier frequency message channels 
and order wire frequencies. To perform the 
following preliminary starting procedures, an 
operator is required. 

(1) Make the transmission check at the 

attended point as described in TM 
11-2150. 

(2) Operate the: GAIN AMP 1 and GAIN 
AMP 2 controls to the LOW, AVG, or 
HIGH positions for the desired condition 
of the repeater gain. 

(3) Operate the REP switch to positions 
1, 2, or 8 to correspond with the location 

of the repeater from the attended point 
supplying its power. 



(4) Operate the PWR LOOP-PWR THRU 

switch to the PWR LOOP position for a 
repeater at the junction point of the 

power loops, or to the PWR THRU 
position for repeaters located between 
the attended point and the junction 
point. 

(5) Connect Telephone Repeater AN/TCC-— 
11 into the 12-channel system (par. 27). 

47. Starting Procedure 

After the preliminary starting procedures (par. 

466) have been made, an operator is not required 
at the unattended repeater. Telephone Repeater 
AN/TCC-11 is ready for carrier frequency and 
order wire transmission as soon as d-c power is 
received from the attended point. No starting 
procedure is required at the unattended repeater, 

since the supply of power to the equipment is 
accomplished at the attended point. In order to 
effect local operation on the order wire (par. 
486(2)) at a particular AN/TCC-11, an operator 

is needed at that repeater with the required 
auxiliary equipment (Telephone Test Set TS-— 

712/TCC-11 and Telephone EE-8-( )). 

48. Types of Operation 

a. Carrier Frequency Operation. In normal 

carrier frequency operation, Telephone Repeater 
AN/TCC-11 amplifies, equalizes, and regulates 
the carrier and pilot frequencies without requiring 
the attention of an operator. An operator or a 
lineman must be sent from the attended point to 

make the required routine operational checks, or 
to make such adjustments as are required by 
changes in the environment of the repeater or the 
spiral-four cable. 

b. Order Wire Operation. 

(1) Through transmission. Order wire voice 
frequencies which originate at other 
points in the system, at either attended 
points or at other Telephone Repeaters 
AN/TCC-11, pass through a particular 
AN/TCC-11 automatically, and do not 
require the attention of the operator. 
Circuits in the repeater bypass the order 

wire voice frequencies around the ampli- 
fication circuits so that these frequencies 
are unamplified, unequalized, and un- 
regulated between the attended points. 

(2) Local operation. Talking and ringing on 
the order wire from a particular AN/ 
TCC-11 requires a Telephone Test Set 
TS-712/TCC-11 and a Telephone EE- 
8-( ) connected together and to the 
AN/TCC-11 (par. 28a and fig. 183). 
Because the test set and the telephone 

are bridged across the A to B and B to A 
directions of transmission, talking and 
ringing may be heard at attended points 
in both directions, depending on local 
conditions. Because of the greater dis- 

tance to the other attended points, the 

lineman talking on the order wire can be 
sure of reaching only the attended point 
which is supplying power to the repeater 
from which he is calling. 

Caution: Incorrect setting of the OW 
GAIN control on the TS—712/TCC-11 

may result in a singing loop between the 
AN/TCC-11 and the attended point 
which is supplying power. ‘This singing 
will be heard as a tone in the telephone 

receiver when the RING-TALK switch 

on the TS-712/TCC-11 is in the TALK 
position. To correct this condition, 

operate the OW GAIN control counter- 
clockwise to the next position. 

49. Method of Talking and Ringing at Tele- 
phone Repeater AN TCC-11 

Proceed as follows when talking and ringing to 
the attended points from a particular AN/TCC-11. 

a. Connect Telephone Test Set TS—712/TCC-11 
and Telephone EE-8—( ) to Telephone Repeater 
AN/TCC-11 (par. 28a). 

b. Operate the OW GAIN control on Telephone 
Test Set TS—712/TCC-11 to the HIGH, the MED, 
or the LOW position, depending on the location 
of the repeater from the attended poimt in the 
power loop. 

(1) When the AN/TCC-11 that is being 

tested is the only one in the power loop, 
the proper switch position is HIGH. 

(2) When there are two AN/TCC-11 re- 

peaters in a power loop, the proper 
switch position for the repeater nearest 
the attended point is MED. For the 
more distant repeater, the switch position 

is HIGH. 
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(3) When there are three repeaters in a power | 

loop, the switch position for the repeater 
nearest the attended point is LOW. For 

the second repeater away from the at- 
tended point, the switch position is 

MED. For the most distant repeater 

from the attended point, the switch posi- 

tion is HIGH. 
(4) When the location of the repeater in the 

power loop is not known, operate the 

OW GAIN switch to the LOW position. 
If the operator is unable to signal or 
communicate successfully with the at- 

tended point, operate the OW GAIN 

switch to the MED and the HIGH posi- 

tions successively until satisfactory com- 
munication is established. 

c. Operate the RING-TALK switch on Tele- 

phone Test Set TS—-712/TCC-11 to the TALK 

position and listen on the order wire to determine 

whether or not the circuit is idle. When the 
order wire is idle, proceed as outlined in d below. 

d. Operate the RING-TALK switch to the 

RING position. 

e. Turn the handcrank on the generator of 
Telephone EE-8-( ). 

Note.—The turning of the crank on Telephone EE—8-( ) 

must be rapid and steady. Ringing circuits at attended 

points will not respond to signals of less than .2-second 

duration. 

f. Operate the RING-TALK switch to the 

TALK position to talk to the attended point. 

g. If the attended point does not answer the 
call, repeat the procedures given in c, d, and ¢ 
above. 

h. Disconnect Telephone Test Set TS-712/ 

TCC-11 from the repeater by removing plug P1 
on Telephone Test Set TS-712/TCC-11 from 

test receptacle J3 on Telephone Repeater AN/ 
TCC-11. 

v1. Replace the receptacle cover on J3, and turn 
the wing screw clockwise to secure it. 

50. Stopping Procedure 

Telephone Repeater AN/TCC-11 will operate 
as long as it is connected to a normally operating 
system. Stopping any AN/TCC-11 in the sys- 
tem will stop the entire 12-channel carrier system. 
The three types of stopping procedures are— 
a stopping procedure for Telephone Repeater 
AN/TCC-11 when it is desired to shut down the 
entire system (par. 51); a stopping procedure 
when it is desired to replace the AN/TCC-11 
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equipment (par. 52); end ar-emergerett Sepp ng 

procedure (par. 53). : 

Caution: Do not remove the spiral-svi 
nectors from receptacles J1 or J2 of the repeater 

without obtaining permission from the attended 
point. Removing these connectors will stop the 

operation of the entire system and bring in power 

alarms at the attended point. 

51. Stopping Procedure for Telephone Repeater | 

AN/TCC-11 in System Shut-Down 

When the 12-channel carrier system is being 
shut down, the stopping procedure for Telephone 
Repeater AN/TCC-11 is effected at the attended 

point by removing the d-c power from the cable. 

52. Stopping Procedure for Replacing Tele- 
phone Repeater AN/TCC-11 

Telephone Repeater AN/TCC-11 normally is 

allowed to remain in operation until a lineman is 

available at the AN/TCC=11° which réquires:re- 
placement. The following procedures are used in 

the temporary stopping of the equipment for 
replacement. 

a. Upon arrival at the AN/TCC-11 location, 
contact the attended point (par. 49), and request 
that power be removed from the power loop in 

which the repeater is located. 

6. Perform the replacement procedures given 
in paragraph 76. 

c. Request the attended point to resupply 
power to the power loop. 

d. Perform equipment performance checks (par. 

74), if required. 

53. Emergency Stopping Procedures 

In an emergency, the procedures in a or 6 below 

should be adapted for use. 

a. Emergency Stopping of Telephone Repeater 
AN/TCC-11, System Shut-Down. If the emer- 
gency is such that the emergency stopping of the 

AN/TCC-11 will result in a system shut-down, 

the following procedure should be used. 

(1) Contact the attended point, if possible, 
and request that power be removed from 
the power loop. 

(2) Remove the spiral-four connectors from 

connectors J1 and J2 on the AN/TCC-11 

with permission of the attended point. 

b. Emergency Stopping of Telephone Repeater 
AN/TCC-11, System Maintained. If the situa- 



tion reque«s the 12-chann¢l carrier system to be 
pisitainee m operation at all costs without Tele- 
phone Nepeater AN/TCC-11, which requires 
emergency stopping, use the following procedure. 
For detailed instructions in emergency stoppage of 
Telephone Repeater AN/TCC-11 with the system 

maintained, refer to TM 11-2150. 

(1) Obtain permission from the attended 

point to couple the system around the 
repeater requiring stopping. 

(2) Request the attended point to remove 
power from the power loop. 

(3) Remove the spiral-four cable connectors 

from connectors J1 and J2 on Telephone 

Repeater AN/TCC-11. 
(4) Couple both spiral-four cable connectors. 

(5) If the PWR LOOP-PWR THRU switch 
was operated to the PWR LOOP position 
on the removed repeater, operate the 

switch to PWR LOOP at either of the 
adjacent AN/TCC-11 repeaters. 

(6) Request the attended point to make any 

required readjustments in the PP-826 
600 VOLT POWER SUPPLIES which 
supply power from the two ends of the 

attended repeater section to the power 

loops affected by the removal of the AN/ 
TCC-11 repeater. 

(7) Tag the connection to indicate that the 

AN/TCC-11 has been withdrawn from 
the system at that point, and must be 
replaced as soon as possible. 

Section:Il. OPERATION UNDER UNUSUAL CONDITIONS 

54. General 

The operation of electronic equipment may be 
difficult in regions where extreme cold, heat, 

humidity, moisture, or sand conditions prevail. 

Telephone Repeater AN/TCC-11 operates at tem- 
peratures from —65° F. to 150° F. The following 
paragraphs contain instructions for minimizing 

the effect of unusual operating conditions. 

55. Operation in Arctic Climates 

The weatherproof case protects Telephone Re- 

peater AN/TCC-11 from subzero temperatures 
and climatic conditions associated with cold 
weather. The following precautions should be 

taken to minimize the effect of adverse tempera- 
ture conditions. 

a. Handle the equipment carefully. 

b. Telephone Repeater AN/TCC-11 is weather- 
proof. Shelters for equipment need not be used. 

c. Telephone Repeater AN/TCC-—11 should be 
located in the same environment as the spiral-four 
cable. If the cable and repeater are located in the 

snow, protect the repeater with canvas or other 
material. 

d. When equipment which has been exposed to 
the cold is brought into a warm room, moisture 

will condense on all cold surfaces, and will con- 
tinue to do so until the equipment reaches room 
temperature. Allow the AN/TCC-11 to reach 
room temperature before removing the end covers. 

56. Operation in Tropical Climates 

When the AN/TCC-11 is connected in an oper- 

ating system, the tube filaments are always on and 
supply enough heat to keep the temperature inside 

the equipment from becoming lower than the tem- 
perature of the ambient air. This prevents con- 

densation of moisture due to the high relative 

humidity in tropical areas. When an installation 

is made in swampy areas, the gaskets in the cover 
assemblies must be inspected carefully for deterior- 
ation to make certain that they still preserve a 
waterproof seal. Spare equipment should be kept 
in a heated shelter to minimize condensation of 

moisture on the equipment. 

57. Operation in Desert Climates 

a. Conditions similar to those encountered in 

tropical climates (par. 56) often prevail in desert 

areas. Use the same measures to insure proper 

operation of the equipment. 

b. The most serious problem that arises with 

operation in desert areas is that of keeping sand 

and dust from entering the equipment. Be care- 
ful when opening the access ports to get at the 

controls, or in removing the cover assemblies for 
maintenance purposes. Use shelter halves, sack- 
ing, heavy paper, or other improvised means of 

keeping sand and dust from entering the case. 

Wipe off the assemblies with a clean, dry cloth 
before reinserting them into the case. Wipe out 
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the connector covers before attaching them to the’ 

connectors. 

c. Never tie power cords, signal cords, or other 
wiring connections to any part of tents or other 

temporary shelters. Desert areas are subject to 

sudden wind squalls which may jerk connections 
loose or break the lines. 
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d. Be careful to keep the equipment as free om 
dust as possible. Make frequent preventive inain- 
tenance checks (ch. 4). This equipment docs not 

need lubrication and should be kept free from oil 
and grease. Excessive amounts of dust, sand, or 
dirt that come into contact with oil and grease 
result in grit which will damage the equipment. 



CHAPTER 4 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section |. PREVENTIVE MAINTENANCE SERVICES 

58. Definition of Preventive Maintenance 

Preventive maintenance is work performed on 
equipment (usually when the equipment is not in 

use) to keep it in good working order so that 
breakdowns and needless interruptions in service 
will be kept to a minimum. Preventive mainte- 
nance differs from troubleshooting and repair since 
its object is to prevent certain troubles from 

occurring. Refer to AR 750-5. 

59. Tools, Materials, and Test Equipment 
Required 

The tools, materials, and test equipment listed 
in the table below are issued for use in performing 
organizational maintenance. These items are 

necessary to perform preventive maintenance and 

for use in organizational troubleshooting. 

Tool, material, or test equipment Signal Corps stock No. 

ool Equipment- Pl 2p eae ew wes J. 2. 6R38123 

aie: Puller’ T2012. sees oe 6R7442 

W@ranvestick <2 2Vi 2 seme See 6Z7360 

Cheesecloth, bleached, lint-free_______ 6Z1989 

Paper, sand, flint, No. 0000__________ 6Z7500—0000 

Carbon tetrachloride= aa =a seeeer eee eo 6G184. 2 

Solvent, Dry Cleaning (SD)_-._-____- QM 51S8-4385-1 

Screwari ver. Ll—-205 2a eee 6R16410 

Telephone Test Set TS—712/TCC-11__| 3F4325-712 

Telephone EE-8-( )__--__-_---_--_-_- 4B5008 

Multimeter TS—297/U______________- 3F 4325. 297 

Electron Tube Test Set TV—2/U______ 3F3952-2 

Telephone Cable Assembly CX—1512/U_| 3E5999-2. 14 

Telephone Cable Assembly CX—1606/G_| 3E5999-2. 15 

60. General 
niques 

Preventive Maintenance Tech- 

a. Use No. 0000 sandpaper to remove corrosion. 
Caution: Do not use emery cloth or steel wool. 

Minute particles frequently enter the connector 
receptacles and cause harmful shorting or ground- 
ing of circuits. 

b. Use a clean, dry, lint-free cloth or a dry brush 
for cleaning. 

(1) If necessary, except for connector recep- 
tacles, moisten the cloth or brush with 

solvent (SD); then wipe the parts dry 

with a dry cloth. 
(2) Clean the connector receptacles with a 

cloth moistened with carbon  tetra- 

chloride, then wipe them dry with a dry 

cloth. 
Caution: Repeated contact of carbon 

tetrachloride with the skin, or prolonged 
breathing of the fumes is dangerous. 
Make sure adequate ventilation is pro- 

vided. 
c. If available, dry compressed air may be used 

at a line pressure not exceeding 60 psi to remove 
dust from inaccessible places; be careful, however, 
or mechanical damage from the air blast may 

result. 
d. For further information on preventive main- 

tenance techniques, refer to TB SIG 178. 
Caution: Screws, bolts, and nuts should not be 

tightened carelessly. Fittings tightened beyond 
the pressure for which they are designed will be 

damaged or broken. 

61. Use of Preventive Maintenance Forms 
(fig. 17 and 18) 

a. The decision as to which items on DA AGO 
Forms 11-238 and 11-239 are applicable to this 

equipment is a tactical decision to be made in 
the case of first echelon maintenance by the 

communication officer/chief or his designated 
representative, and in the case of second and third 

echelon maintenance, by the individual making 
the inspection. Instructions for the use of each 
form appear on the reverse side of the form. 

b. Circled items in figures 17 and 18 are par- 
tially or totally applicable to Telephone Repeater 

AN/TCC-11 at the unattended point and at the 
attended point. Items marked with an asterisk (*) 

are to be performed at the attended point only. 

References in the ITEM block refer to paragraphs 

in text which contain additional maintenance 

information. 
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

INSTRUCTIONS: 

EQUIPMENT NOMENCLATURE 

Adjustment, repair or replacement, required; ® Defect corrected. LEGEND FOR MARKING CONDITIONS: hails 

FT =) TS rm 

See other side 

EQUIPMENT SERIAL NO. 

OTE: Bee out items not applicable. 

LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION. 

CARRYING BAGS, COMPONENT PANELS.~ 

CONDITION 

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying cases, wire and cable, 

microphones, tubes, spare parts, technical manuals and accessories). 

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, 

VIBRATORS, PLUG-IN COILS AND RESISTORS. 

ACTION. 

CHECK FOR NORMAL OPERATION. 

LYWpQGQQQ,: | 

= 
=e | 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 

LINES, WAVE GUIDES, AND CABLE CONNECTIONS. 

(PAR. 60) 

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 

(PAR. 64) 

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 

BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

(PAR. 66) 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 

DAMAGED INSULATORS AND REFLECTORS. 4 

INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILOEW, 
TEARS, AND FRAYING. 

pe sy gy < (PAR. 66) 

INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 

KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER= 

STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN- 

ERATORS, AND PILOT LIGHT ASSEMBLIES. 
i (PAR. 66) 

19 1F DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, 

DA Se 11-238 

Figure 17. 

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, 

(PAR.77) 

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE 

(PAR. 66)’ 

(PAR. 74) 

INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC- 
TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
WINDOWS, JEWEL ASSEMBLIES. 

INSPECT METERS FOR DAMAGED GLASS AND CASES. 

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER= 
PROOFING. 

CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. 

CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 

GASKETS, DIRT AND GREASE. 

INDICATE ACTION TAKEN FOR CORRECTION. 

REPLACES DA AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE. 

TM 2148-80 

DA AGO Form 11-238. 
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

INSTRUCTIONS: See other side 

EQUIPMENT NOMENCLATURE EQUIPMENT SERIAL NO. 

LEGEND FOR MARKING CONDITIONS: ¥ Satisfactory; X Adjustment, repair or replacement required; ® Defect corrected: 
NOTE: Strike out items not applicable. 

ITEM 

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, 
transmitter, carrying cases, wire and cable, microphones, 

tubes, spare parts, technical manuals and accessories). 
(PAR. 7) 

ELECTRON TUBES = INSPECT FOR LOOSE ENVELOPES, CAP CONNEC= 
TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSIONS 
CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIVER 
TYPE TUBES. PAR, 

iS So 

INSPECT FILM CUT-OUTS FOR LOOSE PARTS, DIRT, MISALIGNMENT 
LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION. AND CORROSION. 

(PAR. 18) 

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, 
CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, 

PANE LS. COMPONENT EL (PAR. 60) 

INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, ANDO DISCOLORA- 

TION. 
(PAR. 66) 

INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE 
MOUNTINGS; BURNED, PITTED, CORRODEO CCNTACTS; MISALIGNMENT 
OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BIND 
ING OF PLUNGERS AND HINGE PARTS. (PAR. 66) 

mM Ae) Ce Cs | 
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS: 
TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, VIBRATORS, 
PLUG-IN COILS AND RESISTORS. 

(PAR. 66) 

' 

1NSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, 

WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. 

(PAR. 66) 

INSPECT VARIABLE CAPACITORS FOR, DIRT, MOISTURE, WISALIGN= 
MENT OF PLATES, ANDO LOOSE MOUNT INGS. 

INSPECT RESISTORS, BUSHINGS, AND INSULATORS, FOR CRACKS, 
CHECK FOR NORMAL OPERATION. CHIPPING, BLISTERING, DISCOLORATION AND MOISTURE. 

(PAR. 74) (PAR. 66) 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 
LINES, WAVE GUIDES,- AND CABLE CONNECTIONS. 

(PAR. 60) 

INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS 
FOR CORROSION, DIRT ANO LOOSE CONTACTS. 

(PAR. 66) YAU LG BEE q = 

CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS, 

RELAY CASES, AND INTERIORS OF CHASSIS AND CABINETS NOT 

READILY ACCESSIBLE. . 
(PAR. 60) 

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 

(PAR. 64) 

INSPECT CORD, CABLE, WIRE, ANO SHOCK MOUNTS FOR CUTS, 

BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

(PAR. 66) 

INSPECT TERMINAL BLOCKS FOR LOOSE CONNECTIONS, CRACKS 
AND BREAKS. 

(PAR. 66) 

° @ 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 
DAMAGED INSULATORS AND REFLECTORS~ CHECK SETTINGS OF ADJUSTABLE RELAYS. 

LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE 
DEPARTMENT OF THE ARMY LUBRICATION ORDER, 

INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW, 

TEARS, AND FRAYING. 

EEA EAC (PAR. 66) 

INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 
JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS, 
RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS, 
AND PILOT LIGHT ASSEMBLIES. (PAR. 66) 

INSPECT GENERATORS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR, 

SPRING TENSION, ARCING, AND FITTING OF COMMUTATOR. 

w 
INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, 
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. 

CLEAN AND TIGHTEN CONNECTIONS AND MOUNTINGS FOR TRANSFORMERS 

CHOKES, POTENTIOMETERS, AND RHEOSTATS. 

(PAR. 60) 

z JS 

INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, ANO 
RHEOSTATS FOR OVERHEATING AND OIL-LEAKAGE. 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
WINDOWS, JEWEL ASSEMBLIES. 

= 5 

INSPECT METERS FOR DAMAGED GLASS AND CASES. BEFORE SHIPPING OR STORING = REMOVE BATTERIES, 

ray a 

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. INSPECT CATHODE RAY TUBES FOR BURNT SCREEN SPOTS. 

a 

CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS. 

INSPECT FOR LEAKING WATERPROOF GASKETS, WORN OR LOOSE PARTS. 
(PAR. 66) 

MOISTURE AND FUNG! PROOF. 

IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. 

CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 
GASKETS, DIRT AND GREASE. 

w ® 

[ee A 0 Ee Oa me ate NOTE: ¥ INDICATES ITEMS TO BE CHECKED AT ATTENDED POINTS ONLY. 

DA 29.7°"11-239 REPLACES DA AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE. eo 8482-1 

TM 2148-81 

Figure 18. DA AGO Form 11-239. 
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Section Il. LUBRICATION AND WEATHERPROOFING 

62. Lubrication 

None of the moving parts of the AN/TCC-11 
require lubrication. All moving parts are in- 

closed within a watertight seal. 

63. Weatherproofing 

a. General. Signal Corps equipment, when 
operated under severe climatic conditions such as 

prevail in tropical, arctic, and desert regions, 
requires special treatment and maintenance. 

Fungus growth, insects, dust, corrosion, salt 
spray, excessive moisture, and extreme tempera- 

tures are harmful to most materials. 
b. Tropical Maintenance. Special moisture- 

proofing and fungiproofing treatment usually wil 
not be needed. Keep the equipment dry and 
clean. For instructions covering tropical main- 
tenance under extreme conditions, refer to TB 

SIG 13 and TB SIG 72. 
c. Winter Maintenance. Special precautions 

necessary to prevent poor performance of equip- 

ment at extremely low temperatures are fully 
explained in TB SIG 66 and TB SIG 219. 

d. Desert Maintenance. Special precautions 
necessary to prevent equipment failure in areas 

subject to extremely high temperatures, low 

humidity, and excessive sand and dust are fully 
explained in TB SIG 75. 

e. Moistureproofing and Fungiproofing. Fungi- 

proofing is done during manufacture and does vot 
have to be repeated unless the parts are repaired 

or replaced. The only moistureproofing that 
need be done is the application of silicone grease 
to the O-shaped rubber gaskets on the CON- 

TROLS access port covers whenever the rubber 

gaskets appear dry. This will help preserve a 

watertight seal and keep the rubber from drying 
out. 

64. Rustproofing and Painting 

a. Rustproofing. When the finish on exposed 
metal surfaces has been scarred or damaged, rust 
and corrosion can be prevented by touching up 

bared surfaces. Use No. 00 or No. 000 sandpaper 

to clean the surface down to the bare metal; 
obtain a bright smooth finish. : 

Caution: Do not use steel wool or emery cloth. 
Minute particles frequently enter the case and 

cause harmful internal shorting or grounding of 
circuits. 

b. Painting. When a touch-up job is necessary, 
apply paint with a small brush. Remove cor- 

rosion from the surface to be painted by cleaning 
corroded metal with solvent (SD). In severe 
cases it may be necessary to use solvent (SD) 
to soften the rust and to use sandapper to com- 

plete the preparation for painting. Paint used 

will be authorized and consistent with existent 
regulations. 

Section Ill. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL 

65. General 

a. The troubleshooting and repair work that 

can be performed at the organizational mainte- 

nance level (operators and repairmen) is neces- 

sarily limited in scope by the tools, test equipment 
and replaceable parts issued, and the existing 
tactical situation. 

6. Troubleshooting a Telephone Repeater AN/ 
TCC-11 at the organizational level is divided into 
two additional levels, troubleshooting at an 
unattended point, and troubleshooting at an 
attended point. 

c. Troubleshooting at the unattended point 
consists of the following procedures: 

(1) Use Telephone Test Set TS-712/TCC-11 
to check the repeater and to determine 
trouble symptoms. 
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(2) Make minor repairs that do not involve 
disassembling the equipment. If the 
fault cannot be repaired at the unat- 

tended point, the repeater is replaced 
with a good one. The faulty repeater 
is returned to the attended point for 
more detailed troubleshooting. 

d. 'Troubleshooting at the attended point con- 
sists of locating the fault to a defective tube, line 
amplifier, end cover assembly, or filter assembly. 
The defective item is replaced with a good one 
and is sent back to higher echelons for field main- 
tenance level troubleshooting. 

66. Visual Inspection 
a. Failure of equipment to operate properly 

usually will be caused by one or more of the 
following faults: 



(1) Defteetive tubes. 

(2) Shorted lightning arresters. 
‘3} Worn, broken, or disconnected cords and 

plugs. 

(4) Broken wires. 

b. When failure is encountered and the cause is 
not immediately apparent, check as many of the 
above items as is practicable before starting a 
detailed examination of the component parts of 
the system. If possible, obtain information 
regarding performance at the time trouble 

occurred. 

67. Definitions of Terms 
The definitions of terms used in referring to 

all or any part of this equipment are given below: 
a. Equipment—AN/TCC-7, AN/TCC-8, AN/ 

TCC-11, TS-712. 

b. Gunnponen tn integral part of equipment 
that has its own nomenclature. 

c. Panel—A section of a component; it may or 
may not have nomenclature. 

d. Assembly—Unitized section of a component 
or panel (example, plug-in chassis). 

e. Subassembly—Unitized section of an as- 
sembly. 

f. Stage—Associated group of parts that per- 
form circuit functions. 

g. Part—Capacitor, resistor, or similar item. 

Section IV. TROUBLESHOOTING AT THE UNATTENDED POINT 

68. General 

Warning: Voltages that are dangerous to life 
may be present on the AN/TCC-11 repeater. 
Whenever a procedure exposes the tester to a 
high voltage the necessary safety precautions will 
be indicated in the instructions. 

The following paragraphs describe the pro- 

cedures to follow when troubleshooting at an 

unattended AN/TCC-11 repeater point. 
Caution: Do not follow any procedure that 

causes interruption of the system transmission 
unless permission is granted by the control point. 

69. Equipment Required 
At the attended point, a repairman will assemble 

the following equipment for servicing the AN/ 
TCC-11 and will take the equipment to the 
unattended point. 

a. Telephone Test Set TS—712/TCC-11. 
b. Telephone EE-—8—( ). 

c. Multimeter TS—-297/U. 

d. Spare Telephone Repeater AN/TCC-11. 

70. General Instructions at AN TCC-11 Re- 
peater Point 

a. Upon arriving at the AN/TCC-11 ishts 
first use the order wire to call the attended point. 
This procedure is described in paragraph 49. 

6b. Remain in continuous communication with 
an attended point and carry out the instructions 

sent from that point. 
c. Be sure to prevent dirt and moisture from 

entering the repeater through any openings from 
which covers are removed during the tests. 

d. Replace all covers securely on the AN/TCC-— 
11 repeater before leaving the repeater. 

71. Tagging A Defective Repeater 
When a defective repeater is replaced, attach a 

tag describing trouble symptoms to help expedite 
troubleshooting at the attended point. The tag 

should indicate whether the trouble is in a power 

circuit or a transmission circuit. If the trouble is 

in the power circuit, mark the tag power circut 
trouble. If the trouble is in the transmission cir- 

cuit, mark the tag transmission circuit trouble and 
give a brief description of the trouble symptoms. 
Examples of the type of description to use are 

shown in the Symptoms column of the trouble- 
shooting chart in paragraph 88. 

72. Troubleshooting Using Equipment Perform- 

ance Checklist 
a. General. The equipment performance check- 

list (par. 74) will help the operator to locate 

trouble in the equipment. The list gives the item 
to be checked, the conditions under which the 

item is checked, the normal indications and toler- 

ances of correct operation, and the corrective 

measures the operator can take. To use this list, 

follow the items in numerical sequence. 
b. Action or Condition. For some items, the in- 

formation given in the Action or condition column 
consists of various switch and control settings 
under which the item is to be checked. For other 

items it represents an action that must be taken to 

check the Normal indications column. 

c. Normal Indications. The normal indications 
listed include the visible and audible indications 

that should be perceived when each item is 

checked. If the indications are not normal, apply 
the recommended corrective measures. 
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d. Corrective Measures. The corrective meas- 
ures listed are those that can be applied without 

turning in the equipment for repairs. The only 
corrective measures that can be made on Tele- 
phone Repeater AN/TCC-11 equipment, while it 
is connected into the system, are to change control 
settings, ascertain that the spiral-four cable con- 
nectors are seated firmly in the correct receptacles, 
and to check the lightning arresters. The line- 
man cannot take corrective measures beyond this 
without replacing Telephone Repeater AN/TCC-— 

11 with a repeater known to be good. A reference 
in the table to chapter 6, or to a paragraph in that 

chapter, indicates that troubleshooting by an 
experienced repairman is necessary, and the equip- 

ment must be replaced. However, if the tactical 

situation requires that communication be main- 
tained, and no Telephone Repeater AN/TCC-11 

replacement is immediately available, the lineman 

must maintain the equipment in operation as long 

as it is possible to do so. In extreme cases, the 

repeater may be taken completeiy ous 03 tae sve 

tem and the two spiral-four cables counce! 3 bo- 
gether. For instructions covering emergency 

measures needed to maintain the system, refer to 

TM 11-2150. 

73. Auxiliary Equipment Required for Equip- 
ment Performance Checks 

Equipment performance checks on Telephone 
Repeater AN/TCC-11 require use of a Telephone 
Test Set TS-712/TCC-11 and Telephone EE-8— 
( ), or equivalent. Because of the nature of the 
unattended repeater and the fact that operational 
checks must not interrupt the normal operation 
of the system, the lineman must perform the pre- 
paratory steps that have not been done and 

assume that the starting procedures have been 

accomplished. 

74. Equipment Performance Checklist 
Perform the items given in the equipment per- 

formance checklist in the following order: 

Item 
No. 

Item Action or condition Normal indications Corrective measures 

Spiral-four cable  con- 

H nector supplying power. 

2 | Remaining — spiral-four 

cable connector. 

Controls access port cov- 

ers and J3 receptacle 

cover on AN/TCC-11. 

4 | REP switch (82) on AN/ 
r 

Inserted in connector J1_ 

Inserted in connector J2__ 

Removes eee 

Operated to position 1 on 
ss TCC-11. first repeater in power 
fy loop. 

5 Operated to position 2on {2s 2) eS eet | 

rs second repeater in 

power loop. 
Ay Operated toposition:3 ono 4 245:)) eee meee ene 

loop. 

lh TEAWY ABR 2 EOC) 4 Pes 1DAHICT BS 

THRU switch ($1) on 

AN/TCC-11. 

position 

of power loop. 

; loop. 

6 | OW GAIN control on 

Telephone Test Set 

TS-712/TCC-11. 

point (par. 49b). 
7 | Telephone Test Set TS— 

712/TCC-11. 

Telephone 

AN/TCC-11. 

peater. 
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third repeater in power 

Operated to PWR THRU 

for repeater 

not at junction point 

Operated to PWR LOOP 

position for repeater at 

junction point of power 

Operated to LOW, MED, 

or HIGH position to 

agree with location of 

repeater from attended 

Connect Telephone Test 

Set TS—-712/TCC-11 to 

Repeater 

Mate 

connector P1 of test set 

to connector J3 on re- 



Action or condition 

EQUIPMENT PERFORMANCE 

Telephone Test Set 

TS-712/TCC-11. 
iene and AMP. 1, 

OUT 1 KC positions 

in turn. 

meter, AMP 1 is carry- 

ing direction of trans- 

mission from attended 

point with which com- 

munication has been 

established. For values 

of readings under all 

conditions see par. 80. 

Sp. 4 Item Normal indications Corrective measures 

8 | Telephone EE-8-( )_---| Connect Telephone HE- |_---__----------------- 

8-( ) to Telephone Test 

Set. TS-712/TCC-11 

| aoe (fires Desye 
9 | PWR switch on Tele- | Operate to ON position__| Meter indicates readings | Refer to the instruction 

phone Test Set TS-— determined by positions book, for Telephone 

712/TCC-11. of MEASURE switch. Test Set TS-712/TCC-— 
ig 

10 | Telephone Test Set TS— | Establish communication |__--___---___---_--------- Check lightning arresters 

712/TCC-11 and Tele- with attended point (par. 77). 

phone EE-8-( ). (par. 49). If trouble still exists, re- 

Request that 1 ke and 68 place Telephone Re- 

| ke be sent over cable. peater AN/TCC-11 (par. 

76). 

11 | MEASURE switch on | Operated to A BAT posi- | Meter deflection to BAT | Refer to item 12 below. 

TS—-712/TCC-11. tion. mark, 

12,A BAT eontromonea ce-)| Adjust. tesobtam. meter 452.20 e52e- 52.2.2. 2+. Refer to instruction book 

phone Test Set TS-— reading at BAT mark. for Telephone Test Set 

712/TCC-11. TS-712/TCC-11. 
13 | MEASURE switch on | Operate to B BAT posi- | Meter deflection to BAT | Refer to item 14 below. 

TS-712/TCC-11. tion. mark. 

143> BeBAgecontromouewele- |) Adjust tosobuaims meter |_2_ 252 2 Jo. 2 Refer to instruction book 

phone Test Set TS-— reading at BAT mark. for Telephone Test Set 

712/TCC-11. | TS-712/TCC-11. 

F.| 15 | Telephone Repeater AN/ | Starting is effected at at- |._..__..__._..__._______-- 
= TCC-11. tended points. 

H 
M 

16 | MEASURE switch on | Operate to REP VOLTS | Meter deflection to BAT | Refer to par. 75, items 3, 
TS-712/TCC-11. position. mark. 5, and 6. 

17 MEASURE switch on | Operate to TRANS posi- | Meter indicates readings | Refer to instruction book 

TS-712/TCC-11. tion. as determined by posi- for Telephone Test Set 
tion of SELECTOR TS-712/TCC-11. 
switch. 

18 | SELECTOR switch on | Operate to AMP 1, IN | Meter reads between —7 | Refer to par. 75, item 3. 

TS-712/TCC-11. 68 KC position. db and +7 db. 

19 | SELECTOR switch on | Operate to AMP 1, OUT | Meter reads between —5 | Adjust GAIN AMP 1 con- 
TS-712/TCC-11. 68 KC position. db and +5 db. trol. 

Refer to par. 75, item 4. 

20 | SELECTOR switch on | Operate to AMP 2, IN | Meter reads between —7 | Refer to par. 75, item 5. 

TS-712/TCC-11. 68 KC position. db and +7 db. 

21 | SELECTOR switch on | Operate to AMP 2, OUT | Meter reads between —5 | Adjust GAIN AMP 2 con- 
TS-712/TCC-11. 68 KC position. db and +5 db. trol. 

Refer to par. 75, item 6. 

22 | SELECTOR switch on | Operate to AMP 1, IN.| If reading appears on | If reading is off scale oper- 

ate OW GAIN switch 

to LOW position. If 

trouble still exists, refer 

to par. 75, items 3 and 4. 
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Normal indications Corrective measures hee Ttem Action or condition 

23 | SELECTOR switch on | Operate to AMP 2, IN 1 

Telephone Test Set KC, and AMP 2, OUT 
TS-712/TCC-11. 1 KC positions in turn. 

24 | MEASURE switch on | Operate to V1 AMP 1, 

Telephone Test Set V2 AMP 1, V1 AMP 

TS-712/TCC-11. 2, and V2 AMP 2 posi- 

tions in turn. 

25 | V ACT switch on Tele- | Operate to TEST posi- 

phone Test Set TS— tion, hold for 1 minute, 

712/TCC-11. note reading, release 
to NORMAL position 

for each position of 

MEASURE switch in 
item 24, 

26 | PWR switch on TS—712/ | Operate to OFF position 

TCC-11. 
27 | Plug Pl on Telephone | Remove connector P1 of 

Test Set TS—712/TCC-— Telephone Test Set 

iLike TS-712/TCC-11 from 

connector J3 on AN/ 

TCC-1i; 

28 | Access port covers and | Replace and tighten se- 

J3 connector cover on curely. 

AN/TCC-11. 

29 | Telephone HE-8-(-). Disconnect from Tele- 

phone Test Set TS— 

712/TCC-11 (par. 49). 

30 | Telephone Test Set TS— | Replace cover. 
12/TCC-11. 

75. Organizational Level Troubleshooting 

If reading appears on 

meter, AMP 2 is carry- 

ing direction of trans- 

mission from attended 

point with which com- 

munication has been 

established. For values 

of readings under all 

conditions see par. 80. 

Meter reads between —2 

db and +5 db in each 

case. 

Meter reads between —5 

db and +5 db. Read- 

ings should be within 5 

db of readings ob- 

tained in item 24. 

If reading is off scale oper- 

ate OW GAIN switch 
to LOW position. If 

trouble still exists, refer 

to par. 75, items 5 and 6. 

Mark TUBE ACT and re- 

place AN/TCC-11. 

Mark TUBE ACT and re- 

place AN/TCC-11. 

Chart for Use at Unattended Point 
The troubleshooting instructions given in this 

organizational level troubleshooting chart are to 
be applied only after trouble has been localized to 
a particular repeater. For instructions in localiz- 
ing trouble to a repeater, refer to TM 11-2150. 

This organizational level troubleshooting chart 
lists only trouble symptoms that can be corrected 
at the unattended point. If trouble symptoms 

occur which are not listed, replace Telephone 

Repeater AN/TCC-11. Obtain permission from 

the attended point before performing any of the 
corrective measures listed in the chart. 

Symptom 

1. Low voltage power alarm at attended 

point. Resistance measurements in- 

dicate a particular Telephone Repeater 

AN/TCC-11 in trouble. (Refer to TM 
11-2150). 

2. High voltage power alarm at attended 

point. Resistance measurements indi- 

cate a particular Telephone Repeater 

AN/TCC-11 in trouble. (Refer to 
TM 11-2150). 
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Probable trouble 

Defective arrester_________ 

Faulty connection at con- 
nectors J1 or J2. 

Dirty connector contacts ___ 

Correction 

Check arresters E1, E2, E3, E4, E7, and E10 
(par. 77). 

If arresters are not defective and trouble still 

exists, replace Telephone Repeater AN/ 

TCC-11 (par. 76). 

Check that spiral-four cable connectors are 
seated securely in connectors J1 and J2. 

Clean connector contacts with solvent (SD) 
(par. 60d). 



Symptom 

3. No 68 ke (par. 74, item 18) or 1-ke input 
(par. 74, item 22) to AMP 1; repeater 

voltage normal (par. 74, item 16). 

4, No 68 ke (par. 74, item 19) or 1 ke (par. 

74, item 22) output from AMP 1; nor- 

mal 68 ke and 1 ke input. 

5. No 68 ke (par. 74, item 20) or 1 ke (par. 

74, item 23) input to AMP 2; repeater 

voltage normal (par. 74, item 16). 

6. No 68 ke (par. 74, item 21) or 1 ke (par. 

74, item 23) output from AMP 2; nor- 

mal 68 ke and 1 ke input; repeater 

voltage normal (par. 74, item 16). 

Probable trouble Correction 

If connectors are seated securely, clean, and 

in good condition, but trouble persists, 

replace Telephone Repeater AN/TCC-11 

(par. 76). 
Defective arrester H5______ Check arrester E5 (par. 77). 

If arrester E5 is not defective, replace Tele- 

phone Repeater AN/TCC-11 (par. 76). 
Defective arrester E8______ Check arrester E8 (par. 77). 

If arrester E8 is not defective, replace Tele- 

phone Repeater AN/TCC-11 (par. 76). 

Defective arrester H9______ Check arrester E9 (par. 77). 

If arrester E9 is not defective, replace Tele- 

phone Repeater AN/TCC-11 (par. 76). 

Defective arrester E6_____- Check arrester E6 (par. 77). 

If arrester E6 is not defective, replace Tele- 

phone Repeater AN/TCC-11 (par. 76). 

76. Replacing Telephone Repeater AN/ 
TCC-11 

To replace a Telephone Repeater AN/TCC-11 

in an operating system, use the procedures out- 
lined in a through 7 below. 

a. Operate all controls on the substitute re- 
peater to the same positions used on the repeater 
being replaced. 

b. Tag or otherwise identify the spiral-four 

cable connectors to prevent insertion into the 
wrong receptacles on the substitute repeater. 

c. Establish contact with the attended poimt 
and obtain permission to interrupt service. 

d. Request that the power supply which feeds 

the power loop in which the repeater is located 

be turned off. 
e. Disconnect the spiral-four cable connectors 

from connectors J1 and J2. 
f. Insert the spiral-four cable connectors into 

corresponding connectors J1 and J2 on the new 

repeater. 

g. Establish contact with the attended point 
and request that power be restored to the power 

loop. 
h. Perform the equipment performance checks 

(par. 74). 

i. Tag the replaced repeater as described in 

paragraph 71 and bring it back to the attended 
point for repair. 

77. Replacing Lightning Arresters 

Lightning arresters in Telephone Repeater 
AN/TCC-11 may become damaged by the passage 
of surges of current, induced in the cable by light- 

ning or other sources. A damaged lightning ar. 
rester May cause transmission or power failure- 

The lightning arresters contain two carbon blocks. 
Both blocks are mounted with proper spacing in 

a removable bayonet-based container. When a 
lightning arrester becomes damaged, the remoy- 
able portion is replaced by one of the spares car- 

ried in Telephone Test Set TS—712/TCC-11. 
The procedure for replacing the removable portion 

of the arrester is given in a through 7 below. 

Warning: High voltage exists at the sockets of 
lightning arresters marked with red lettering. 
Use extreme care when working around the sockets 
of these arresters. 

a. Obtain permission from the attended point 
before removing any lightning arrester. Remov- 
ing a lightning arrester can create a short circuit 
across the circuit to which the lightning socket is 

connected. 
b. Loosen the cap of the lightning arrester holder 

by rotating it counterclockwise. Remove the cap 
and the lightning arrester. 

c. Measure the resistance of the lightning ar- 
rester with the TS—297/U multimeter or equiva- 
lent. Measure between the metal sleeve of the 
lightning arrester and the outer carbon block. 
Push against the carbon block with the multi- 
meter prod to be sure that the carbon block is seated 

normally. The normal resistance of a good ar- 
rester is greater than 2 megohms. When using 
the TS-297/U multimeter, the meter reading 
should read between the 100,000 ohm mark and 

the infinity mark on the meter scale. 
d. Inspect the lightning arrester for evidence of 
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damage, loose particles of carbon, and pitted 
surfaces. 

e. Discard the removable portion of the light- 
ning arrester, if defective. 

f. Replace Telephone Repeater AN/TCC-11 

(par. 76) if the portion of the lightning arrester 

which cannot be removed is defective. 
g. Select a new lightning arrester from the spares 

in Telephone Test Set TS—712/TCC-11. 

h. Measure resistance of the new lightning ar- 
rester (¢ above). 

71. Match the color of the dot on the spare 
lightning arrester to the color of the washer on the 
arrester socket in Telephone Repeater AN/TCC-— 
11, to make certain that the spare has the same 
voltage rating as the replaced lightning arrester. 

4. Insert bayonet-type mounting of the light- 
ning arrester into the lightning arrester socket. 

78. Wacuum-Tube Activity Test 

Telephone Test Set TS—712/TCC-—11 provides a 
test for checking the tubes in Telephone Repeater 
AN/TCC-11 without removing the repeater from 
service. The test measures the cathode emission 
as an indication of the aging of the tube. Aged 
tubes with decreased emission cause distortion and 
unwanted modulation products, and they must be 
replaced. The procedure for making the test is 
given in a through h below. 

a. Obtain permission for the vacuum-tube activ- 

ity test from the attended point because the test 
may increase distortion if the tube under test 
is bad. 

b. Operate the MEASURE switch on Tele- 
phone Test Set TS—712/TCC-11 to the V1 AMP 1 
position. 

c. Note the meter reading on Telephone Test 
Set TS-712/TCC-11 to the nearest .5 db. 

(1) If the reading is within the range from 
—2 db to +5 db, proceed as described 
in d below. 

(2) Ifreading is not within the —2-db to +5-db 
range, replace Telephone Repeater AN/ 

TCC-11 and attach a tag marked TUBE 
ACT, giving the tube number and the 
amplifier number. 

d. Hold the V ACT lever switch in the TEST 
position for 1 minute and note the reading at the 
end of that time. 

(1) If the reading is within the range —5 to 
+5 db, and has not changed more than 
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5 db from the reading shown 1% 7 Dbave, 
the tube under test is good. “rested as 

directed in e below. 
(2) If the reading is outside the range of 

—5 to +5 db, or the change in reading 
from ¢ above is greater than 5 db, replace 
Telephone Repeater AN/TCC-11 and 
attach a tag marked TUBE ACT, giving 

| the tube number and the amplifier | 
number. 

e. Release the VY ACT lever switch and wait 

1 minute before proceeding with additional tests. 

f. Operate the MEASURE switch to the V2 
AMP 1 position and repeat steps described in a 

through e above. 

g. Operate the MEASURE switch to the V1 
AMP 2 position and repeat steps described in a 

through e above. 

h. Operate the MEASURE switch to the V2 

AMP 2 position and repeat steps described in a 
through e above. 

79. Identification of Line Amplifiers 

a. When Repeater Location Is Known. When 
Telephone Repeater AN/TCC-—11 is located in a 
power loop fed from the A attended point (fig. 24), 

line amplifier AR1 is operating in the A to B 
direction, and line amplifier AR1 is operating in 
the B to A direction. When Telephone Repeater 
AN/TCC-11 is located in a power loop fed from 
the B attended point, line amplifier AR1 is operat- 
ing in the B to A direction, and line amplifier AR2 
is operating in the A to B direction. 

b. When Repeater Location Is Not Known. When 

it is necessary to identify a particular line amplifier 
with the direction of transmission in which it is 
operating, use the following procedure: 

(1) Connect Telephone Test Set TS—712/ 

TCC-11 to Telephone Set EE-8-( ). 
Connect this arrangement to Telephone 
Repeater AN/TCC-11 (par. 28a, fig. 13). 

(2) Establish communication with one 
attended point (par. 49) and request that 

the 1-ke test tone be sent over the line. 
(3) Operate the MEASURE switch on test 

set TS—712/TCC-11 to the TRANS 
position. 

(4) Operate the SELECTOR switch on the 
test set to AMP 1 IN 1 ke position and 
note the reading on the test set meter. 



s\ df» reading is obtained in (4) above, 

«», ¥-ouest that the 1 ke be stopped and sent 

several times. If the meter reading 
shows a deflection each time, then line 
amplifier AR1 is operating in the direc- 
tion from the attended point which is 
sending out the test tone (A to B when 
1 ke is sent from the A attended point, 

and B to A when 1 ke is sent from the B 

attended point). 

(6) If no reading is obtained in (4) above, 

operate the SELECTOR switch to the 

AMP 2 IN 1 ke position on the test set 

and note the reading on the test set meter. 

(7) A 1,600 cycle tone may be used if the 

attended point is unable to supply 1 ke. 

tN 
Measure the 1,600-cycle tone on the 
test-set meter. Use the procedures given 

in (1) through (6) above to identify the 
amplifier. 

80. Performing 1 Ke (or 1,600 cps) Test 

The readings under item 22 and 23 of the equip- 
ment performance checklist (par. 74) vary with 

the number of repeaters in a power loop, the 

position of the repeater in the power loop, the 

number of cable reels between the attended point 

and the first repeater, and positions of the OW 

GAIN and 1 KC SENS switches on Telephone 

Test Set TS-712/TCC-11. The readings that 
may be expected under all conditions are given in 
the table below. 

Adjustment of TS-712 test set and meter reading 

Number of repeat- First AN/TCC-11 j ie | =r AT a 
ers in power loop (nearest sending point) | Second AN/TCC-11 Third AN/TCC-11 
fed by attended 
point from which 
test i is re- | Test set switches Meter reading Test set switches Meter reading Test set switches Meter reading 
ceive 

Ow. Ke; Amp. Amp. Ow. 1 Ke. Amp. Amp. Ow. ike: Amp. Amp. 
gain sens. in out gain sens. in out gain sens. in out 

(Ue ee ee stro geet 4. 5 10 We Meee High e1B.5 | 19.0010 te colon et ees oe 
bpp ha High__| High__| +5.0 | +6.5 | High_| High_| —4.0| —2.5 | High__| High) —13.0 | —11.5 
a, tt Sy A a Med_-.| Low_-| —7.5 | —5.0 | High__| High} +4:0 +5. 5 | High..| High.) —5.0 3.50 

igi so RE le Low.-| Low__| +1.5 | +5.5 | Med__| Low__| —6.5 —4,0 | High_| High -| +5.0 sijOn 

Note. Above table gives approximate readings of 1-ke test tone. When 1,600 cps is measured, the readings should 

be approximately 1 db higher. 

Section V. TROUBLESHOOTING AT THE ATTENDED POINT 

81. General Procedures 

When a faulty Telephone Repeater AN/TCC-11 
is brought in from the line, check the tag on the 
repeater and proceed with the testing instructions 
which correspond with the information on the tag. 

For power circuit trouble, use the procedure de- 
scribed in paragraph 84. For transmission circuit 
trouble, use the procedure described in paragraphs 
85, 86, and 87. When the tag is marked TUBE 

ACT follow the instructions of paragraph 91. 

For any other symptoms see the organizational 
troubleshooting chart (par. 88). 

82. Special Instructions for Making Resistance 
Measurements 

a. When resistance measurements are made 
involving connectors, extreme care must be taken 
to avoid damaging the contacts. When making 

resistance measurements on the 21-pin female 

connectors, never insert the test probe directly 

into the female contact. Hold the test probe 
at an angle of approximately 45° with respect to 
the flat surface of the connector and bear lightly 
against the side of the contact with the probe. 
This will avoid spreading the contact or pushing 
it through the base of the connector. 

b. When making a resistance measurement on 
the J3 test connector, always use a test probe 

which is smaller than the contact hole. If all the 
test probes available are too large, insert a fine 
wire in the desired contact to obtain a connection. 

c. When making resistance measurements on 
connectors Jl and J2 of the repeater, use Tele- 
phone Cable Assembly CX—1512/U. Make con- 
tinuity tests on the cable assembly to determine 
which wires will connect to the male and female 
contacts on the repeater connectors. 
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83. Tools and Test Equipment Required 
The tools and test equipment required for 

troubleshooting a Telephone Repeater AN /TCC-— 
11 at an attended point are listed below. 

Item Quantity 

Telephone Cable Assembly CX—1512/U______--- 2 

Neiliimmeters D S+29 7 Un os toe Sete ee See 1 

Telephone Test Set TS—712/TCC-—11 including 1 

Artificial Cable. 

Telephone Terminal AN/TCC-7 or Telephone 1 

Repeater AN/TCC-8. 
Telephone Cable Assembly CX-1606/G_-____- ~~~ 

DCLeWGliVer niu | Qomess ees aii aw serrate Se” i 

84. Power Circuit Test 
The procedure for checking the power circuit of 

the AN/TCC-11 repeater is given in & through f 

below. ae aah 

a. Set up the test circuit as follows: 

(1) Connect a Telephone Cable Assembly 
CX-1512/U to connector J1 of the re- 

peater. 

(2) Connect a Telephone Cable Assembly 
CX-1512/U to connector J2 of the - 

repeater. 

b. Remove the CONTROLS cover from the 

J2 end of the repeater and operate the PWR 
LOOP- PWR THRU switch to the PWR THRU 

position. 

c. The d-c resistances with the PWR LOOP- 

PWR THRU switch in the PWR THRU position 
are shown in the chart below. 

Measure between— , 

Item being checked D-c ela) (avg.) 
Contact Connector Contact Connector : 

Power circuly Tesistance oa 22-2 eee ee oe Malezz. 224 J1 | Female____- J2 | 1,200. 
Power circuit insulation resistance_________-_---_- Female_____ Sa Vee ss Ji | 100K. 

iPower revlon Cincull TesistanCes a. ae = ee Nialee ss J2 | Female___-_- Sees 

Panel ground to case ground resistance__-__------- IY Us Sek Ascent J, Nel) Rae ee J3 | Greater than 100K. 

d. Operate the PWR LOOP-PWR THRU to 
the PWR LOOP position. 

e. The d-c resistances with the PWR LOOP- 

PWR THRU switch in the PWR LOOP position 
are shown in the chart below. 

Measure between— 

Item being checked D-c oe (avg.) 

Contact Connector Contact Connector 

Powercireuit, pesistancevanss se ee eoee ee ee eeaes Female 22u22 J) ie Malesecee fe J 16432003 

Power circuit insulation resistance__._.-.-.-.___-- Female____- J elmelVialesan saan J2 | Greater than 100K. 

Power return circuit resistance.___._.___.__.-_._- Female____- J27 ee Viale men ess APA ele sy. 

iS cima de Pet ok DD a i a J3 | Greater than 100K. 

f. If any of the resistance measurements in ¢ or 
é above indicate trouble, see the organizational 
level troubleshooting chart (par. 88). 

85. Transmission Circuit Tests 

a. General. Transmission circuit tests at an 

attended point involves the use of a Telephone 
Terminal AN/TCC-7 or a Telephone Repeater 
AN/TCC-8. If there is a spare of either of these 
available at the attended point, it should be used 

to make the transmission tests on the repeater. 
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If no spare equipment is available, it will be neces- 
sary to obtain permission from the control point 
to shut down the system so that the terminal or 
repeater equipment can be used for troubleshooting 
purposes. 

b. Troubleshooting Procedure. Note the symp- 
toms on the tag and refer to the organizational 
troubleshooting chart (par. 88). If there is any 
doubt that the symptoms given on the tag are 
correct or not clear, perform the transmission 
circuit test as described in paragraph 86 or 87, and 



use the equipment performance checklist (par. 74) 

to determine the symptoms of the trouble. 

86. Transmission Test of Telephone Repeater 
AN/TCC-11 Using Telephone Terminal 
AN/TCC-7 

a. Adjustments of Telephone Repeater AN/TCC-11. 
(1) Use Telephone Cable Assembly CX— 

1606/G to connect from the cable con- 

nector on the JUNCTION PANEL of 
the AN/TCC-7 equipment to connector 

J1 at one end of the AN/TCC-11 
repeater. 

(2) Connect the artificial cable to the 

AN/TCC-11 repeater by connecting the 
cable from the artificial cable to the J2 

cable connector of the AN/TCC-11 

repeater. 

(3) Remove the two covers marked CON- 

TROLS and TEST at the J2 end of the 
repeater and the cover marked CON- 
TROLS at the J1 end of the repeater 

(figs. 4 and 5). 
(4) Operate the GAIN AMP 1 switch at the 

J1 end of the repeater to the AVG 

position. 

(5) Operate the GAIN AMP 2 switch at the 

J2 end of the repeater to the AVG 

position. Operate the REP switch to 
position 1. Operate the PWR LOOP- 

PWR; el Rae switch. to the PWR 
THRU position. 

b. Adjustments of Telephone Terminal AN/TCC- 
7. The adjustment of the AN/TCC-7 should be 
completed as described in the installation pro- 
cedure and test covered in the AN /TCC-7 instruc- 

tion book. The following readjustments should 
be made to prepare the AN/TCC-7 for testing the 
AN/TCC-11 repeater. 

(1) Operate the CABLE REELS TO FIRST 
AN/TCC-11 switches (REC and TR) to 
the positions marked 2. 

(2) Operate the AC POWER switch of the 
PP-827 200-VOLT POWER SUPPLY 
to the ON position. 

(3) Make the following adjustments on the 
PP-826 600-VOLT POWER SUPPLY: 

(a) Operate the REPEATER switch to 
position 1. 

(6) The 600 VOLT ADJ, LOAD CUR- 
RENT, HIGH-VOLT ALARM, and 
LOW-VOLT ALARM controls should 

be left as adjusted in the installation 
test procedure described in the equip- 

ment instruction book. 

(c) Arrange the TS—760 TEST PANEL to 

measure the PP-826 600 VOLT 

POWER SUPPLY output voltage. 
(d) Operate the AC POWER switch to the 

ON position. The LOAD ALARM 
lamp will light and the buzzer will 
sound. 

(e) Observe the reading on the TS~—760 
TEST PANEL meter. After several 
seconds it should rise to a value near 0 
db and stop. Adjust the 600 VOLT 
ADJ control to obtain a reading of 0 
db on the meter. If the 600 VOLT 
ADJ control is considerably out of 
adjustment, a power alarm may be 

received (the HIGH VOLTAGE or 

LOW VOLTAGE lamp will light and 
the TEST PANEL meter reading will 
decrease). If this happens, operate 

the RESTORE lever switch momen- 
tarily to restore power. When the 
TEST PANEL meter reading has risen 
again and stops increasing, quickly 

adjust the 600 VOLT ADJ control to 

obtain a reading of 0 db. (There is a 
delay of several seconds before the 
alarm is received.) The LOAD 
ALARM lamp will be extinguished 
and the buzzer will be silenced when 
the 600 VOLT ADJ control is adjusted 
correctly. 

(f) Observe the reading on the CURRENT 
meter on the PP-826 600 VOLT 
POWER SUPPLY. Adjust the LOAD 
CURRENT control, if necessary, to 
obtain a reading of 100 ma (milliam- 

peres). Then readjust the 600 VOLT 
ADJ control, if necessary, to obtain a 
reading of 0 db on the TEST PANEL 
meter. 

(g) Operate the PWR LOOP-PWR THRU 
switch on the AN/TCC-11 repeater to 

the PWR LOOP position. The read- 
ing on the TEST PANEL meter of the 
AN/TCC-7 should be reduced less than 

Oroedbe 
(h) If it is impossible to keep power on the 

equipment, check the power circuit of 
Telephone Repeater AN/TCC-11 as 

described in paragraph 84. 
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c. Adjustments of THST PANEL TS—760. 
Use the test panel to measure the 68-ke output at 

the REC IN jack on the GROUP PANEL. (See 
TM 11-2150.) The reading on the TEST PANEL 
meter should be between +2 db and +7 db with 

the 10 db ATTENUATOR push button depressed. 
If the reading is not correct, use the Telephone 

Test Set TS—712/TCC-—11 to determine the trouble 

symptoms. Perform the actions given in items 

7,9, 11, 12, 13, 14, and 16 through 21 of the equip- 

ment performance checklist (par. 74). When the 

symptoms are known, refer to the organizational 

level troubleshooting chart (par. 88). 

87. Transmission Test of Telephone Repeater 
AN/TCC-11 Using Telephone Repeater 
AN/TCC-8 

a. Adjustment of Telephone Repeater AN/TCC- 

a. 

(1) Use Telephone Cable Assembly CX-— 

1606/G to connect from the B cable con- 

nector on the AM-708 REPEATER 

PANEL of the Telephone Repeater AN/ 

TCC-8 to connector J1 at one end of the 
AN/TCC-11 repeater. 

(2) Follow the procedure given in paragraph 

86a(2) through (5). 

b. Adjustment of Telephone Repeater AN/TCC-S. 

The adjustment of the Telephone Repeater AN/ 
TCC-8 should be completed as described in the 

installation procedure and tests covered in the 

instruction book for Telephone Repeater AN/ 

TCC-8. The following readjustments should be 
made to prepare the equipment for testing an 
AN/TCC-11 repeater. 

(1) Set the CABLE REELS TO FIRST 
AN/TCC-11 TOWARD B TERM 
switches (BA IN) and (AB OUT) to the 

positions marked 2. 

(2) Operate the AC POWER switch of the 
PP-827 200 VOLT POWER SUPPLY 
to the ON position. 

(3) Make adjustments on the PP-826 600 

VOLT POWER SUPPLY which feeds 
power to the cable in the AB direction 
(connected to POWER TOWARD B 

connector on the AM—708 REPEATER 

PANEL). The adjustments are the 

52 

same as described in paragrafit 8G 6) 47) 
through (fh). (Use TEST PANT. 7s— 

761 to measure the output voltage. 

c. Test Procedures. Arrange TEST PANEL 
TS-761 to send 68 ke in the AB direction. Meas- 
ure the 68-ke output at the AB AMP 1 OUT jack 
on the AM-708 REPEATER PANEL (see TM 
11-2150). Adjust the SEND control to obtain a 

reading of 0 db on the TEST PANEL TS-761 — 

meter. 

(1) Measure the 68-ke output at the AB 
AMP 2 OUT jack. Operate the AB 
REGULATOR lever switch on the chas- 
sis of the AM—708 REPEATER PANEL 
to the MAN position. Adjust the AB 
MAN REG OUTPUT control to obtain 
a reading of 0 db on the test panel meter. 

(2) Use TEST PANEL .TS-761 to measure 
the 68-ke output at the BA IN jack on 
the AM-708 REPEATER PANEL. 
Tho reading on the TEST PANEL 
meter shall be between -+-2 db and +7 
db with the 10-db ATTENUATOR 
push button depressed. If the reading 
is not correct, use the Telephone Test 

Set TS-712/TCC-11 to determine the 

trouble symptoms. Perform the actions 

in “itemse7 sO 12 ia aed eno 

through 21 of the equipment performance 

checklist (par. 74). 

(3) When the symptoms are known, refer to 

the organizational level troubleshooting 
chart (par. 88). 

88. Organizational Level Troubleshooting 
Chart (Attended Points) 

a. General. The following chart is to be used 
at attended points to locate trouble with the de- 
fective tube, line amplifier, end cover assembly, 
or filter section of the repeater. To use this chart, 

disassemble the equipment according to the in- 
structions given in paragraph 89. After the 
trouble has been located in a defective tube, line 

amplifier, or assembly and the defective item re- 
placed, reassemble the repeater (par. 90). Per- 
form the pre-installation tests given in paragraphs 
31 through 36 or paragraphs 37 through 43 before 

placing the repeater back in operation. 



YB) ar jor Use at Attenedé Points. 

= Ee eee ce = - ——— 

Symptom Probable trouble Corrective measure 

1. Power circuit resistance incorrect 

on power circuit test with Sl 

in both PWR THRU and 

PWR. LOOP positions. 

2. Power circuit resistance incorrect 

when S1 is in PWR THRU 

position only. 

3. Power circuit resistance incorrect 

when Sl is in PWR LOOP 

position only. 

4. Incorrect power insulation resist- 

ance when S1 is in PWR THRU 

position. 

5. Incorrect power insulation re- 

sistance when 81 is in PWR 
LOOP position. 

Defective tube heater_____-_____- 

Defechiveramplifierss=. 22.2 4! ss 

Defective J1 end cover assembly _- 

Defective J2 end cover assembly - - 

Defective filter section _ _—__ ese at 

Defective J2 end cover assembly _- 

Defective J1 end cover assembly _-_ 

Defective J2 end cover assembly__ 

Defective filter section__2_______- 

Defective J1 end cover assembly__ 

Defective J2 end cover assembly _-_ 

Defective J2 end cover assembly _ - 

| 

Remove both line amplifiers and check 

heater resistance of each tube. Use TS- 

297/U multimeter to measure resistance 

between pins 3 and 4 on all tube sockets. 

Typical heater resistance is 60 ohms. Re- 

place defective tubes. 

Check to see that resistance from pin 8 to 

pin 5 on P1 of both line amplifiers is greater 

than 100K. If not, replace the amplifier. 

Check resistance from male contacts on 

connector Jl to pin 15 of connector P1. 

Typical resistance is 2.2 ohms. If resist- 

ance is incorrect, replace J1 end cover 

assembly. 

With switch Sl in PWR THRU position, 

check resistance from pin 15 of connector 

P3 to either female contact of connector 

J2. This measurement should indicate a 

short circuit. With switch S1 in the PWR 

LOOP position, check resistance from pin 

15 of connector P3 to pin 13 of connector 

P3. This measurement should indicate a 

short circuit. If either of these measure- 

ments indicates any resistance, replace the 

J2 end cover assembly. 

If the above checks do not locate the trouble, 

the filter section is defective and must be 

replaced. 

Check resistance from pin 15 of connector 

P3 to a female contact of connector J2. 

Typical resistance is 2.2 ohms. If resist- 

ance is incorrect, replace J2 end cover 

assembly. 

Check resistance from either male contact of 

connector Jl to either female contact of 

connector Jl. If the resistance is not 

greater than 100 K, replace the J1 end 

cover assembly. 

Check resistance from pin 15 of connecto 

P3 to pin 13 of connector P3 with switch 

Sl in the PWR LOOP position. If this 

measurement does not indicate a short 

circuit, replace the J2 end cover assembly. 

If the above checks do not locate the trouble, 

the filter section is defective and must be 

replaced. 

Check resistance from either male contact to 

either female contact of connector Jl. If 

resistance is not greater than 100 K, re- 

place the J1 end assembly. 

Check resistance from either male contact to 

either female contact of connector J2. If 

resistance is not greater than 5 megohms, 

replace the J2 end cover assembly. 

Check resistance from pin 15 of connector 

P3 to all contacts of connector J2. If 

resistance is not greater than 100 K, in all 

cases, replace the J2 end cover assembly. 
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b. Chart for Use at Attended Points—Continued 

Symptom Probable trouble Corrective measure 

6. Power return resistance incor- 

rect when Sl is in PWR 

THRU position. 

7. Power return resistance incorrect 

when Sl is in PWR LOOP 

position. 

8. Panel ground to case ground in- 

sulation resistance incorrect. 

9. 68 ke input to line amplifier AR1 

incorrect. 

10. 68 KC input to line amplifier 

AR1 normal. 68 KC output 

from line amplifier AR1 incor- 
rect. 
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Defective filter section. ______-_-- 

Defective J1 end cover assembly - - 

Defective J2 end cover assembly - - 

Defective filter section... === 2222 

Defective J2 end cover assembly - - 

Defective J1 end cover assembly _ _ 

Defective J2 end cover assembly - - 

Mechanical contact causing short_ _ 

Defective J1 end cover assembly -_ _ 

Defective J2 end cover assembly __ 

Defective filter section___________ 

Defective tube line amplifier in 

ARI. 

Defective line amplifier in AR1____ 

If the above checks do not locate the troubie, 
the filter section is defective and must be 

replaced. 

Check resistance from either female contact 

of connector J1 to pin 5 of connector P4. 

Typical resistance is 2.2 ohms. If re- 

sistance is incorrect, replace J1 end cover 

assembly. 

Check resistance from either male contact of 

connector J2 to pin 13 of. connector P38. 

Typical resistance is 2.2 ohms. If re- 

sistance is incorrect, replace J2 end cover 

assembly. 

If the above checks do not locate the trouble, 

the filter section is defective and must be 

replaced. 

Replace J2 end cover assembly. 

Check resistance from pin 0 to pin 17 of 

connector P4. If this resistance is not 

greater than 100 K, replace the J1 end 
cover assembly. 

Check resistance from pin 17 to pin 0 of 

connector P2. If this resistance is not 
greater than 100 K, replace the J2 end 

cover assembly. 

Inspect equipment for mechanical defect. 

Check resistance between male contacts of 

connector Jl. Typical resistance is 4.5 

ohms. If resistance is incorrect, replace 

J1 end cover assembly. 

Check resistance between pin 3 and pin 0 of 

connector Pl. Typical resistance is 22 

ohms. If resistance is incorrect, replace 

J1 end cover assembly. 

Check resistance between pin 9 of connector 

P2 and pin A of connector J3. If this 
measurement does not indicate a short 

circuit, replace J2 end cover assembly. 

Check resistance between pin 15 of connector 

P3 and pin M of connector J3. If this 

measurement does not indicate a short 

circuit, replace the J2 end cover assembly. 

If the above checks do not locate the trouble, 

the filter section is defective and must be 

replaced. 

Replace tubes in line amplifier AR1 and 

perform transmission tests (pars. 86 and 

and 87). 

Interchange positions of line amplifiers and 

perform transmission test (pars. 86 and 

87). 

If this corrects the trouble but introduces 

the symptom of item 12 of this table, the 

amplifier which was originally in the ARI 

position is defective and must be replaced. 



bh. Chari for Use at Attended Points—Continued 

Symptom 

11. Transmission through line ampli- 

fier AR1 normal. No. 68 KC 

input to line amplifier AR2. 

12. 68 KC transmission through line 

amplifier AR1 normal. 68 KC 
input to line amplifier AR2 

normal. 68 KC output from 

line amplifier AR2 incorrect. 

Probable trouble 

Defective J2 end cover assembly__-_ 

Defective J1 end cover assembly__- 

Defective filter section__________-_ 

Defective J2 end cover assembly-_-_ 

Defective filter assembly --------- 

Defective tube in line amplifier 
AR2. 

Defective line amplifier AR2______ 

Defective J1 end cover assembly -- 

Corrective measure 

Check the resistance between pin 3 and pin 0 

of connector P2. Typical resistance is 22 

ohms. If this resistance is incorrect. 

replace the J2 end cover assembly. 

Check resistance between female contacts on 

connector J2. Typical resistance is 4.5 

ohms. If resistance is incorrect, replace 

the J2 end cover assembly. 

Check the resistance between pin 5 of con- 

nector P2 and pin C of connector J3. If 

this measurement does not indicate a short 

circuit, replace the J2 end cover assembly. 

Measure the resistances between pin 9 and 

pin 6 of connector P1. Typical values for 

various temperatures are indicated below. 

Resistance (ohms) Temperature (° F.) 

825 

643 50 

599 60 

326 70 

294 80 

237 90 

196 100 

160 110 

If the resistance is not correct, replace the 

J1 end cover assembly. 

If the above checks do not locate the trouble, 

the filter assembly is defective and must be 

replaced. 

Check resistance between the male contacts 

of connector J2. Typical resistance is 4.5 

ohms. If this resistance is incorrect, re- 

place the J2 end cover assembly. 

Check the resistance between pin 5 of con- 

nector P3 and pin R of connector J3. If 

this measurement does not indicate a short 

circuit, replace the J2 end cover assembly. 

If the above checks do not locate the trouble, 

the filter section is defective and must be 

replaced. 

Replace tubes in line amplifier AR2 and per- 

form transmission test (pars. 86 and 87). 

Interchange positions of line amplifiers and 

perform transmission test (pars. 86 and 87). 

If this causes the symptoms of item 11, the 

line amplifier which was originally in posi- 

tion AR2 is defective and must be replaced. 
Check resistance from pin 14 to pin 17 of 

connector P4. Typical resistance is 22 

ohms. If this resistance is incorrect, 

replace J1 end cover assembly. 
Check resistance between female contacts of 

connector Jl. Typical resistance is 4.5 

ohms. If this resistance is incorrect, 

replace J1 end cover assembly. 
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b. Chart for Use at Attended Points—Continued 

Symptom Probable trouble Correct}. : ieasure 

13. Order wire circuit inoperative. | Defective J2 end cover assembly_.- 

68 KC transmission normal in 

both directions of transmis- 

sions. 

| 

14. Incorrect indication on fault | 

location test. 68 KC trans- 

mission normal in both direc- 

tions of transmission. Order 

wire operation normal. 

Defective J2 end cover assembly-- 

| Defective filter section 

Defective filter section 

Check resistance between pin 14 of connector 

P3 and pin E of connector J3. If this 

measurement does not indicate a short 

circuit, replace the J2 end cover assembly. 

Measure the resistance between pin 9 and 
pin 6 of connector P3. Typical value for ~ 

various temperatures are given below. 

Resistance (ohms ) Temperature (°F.) 

825 40 

643 50 

599 60 
326 70 
294 80 

237 90 
196 100 

160 110 

If the resistance is not correct, replace the 

J2 end cover assembly. 

ee ______| If the above checks do not locate the trouble, 

the filter sect!on is defective and must be 

replaced. 

Check resistance between pin 16 of connector 

P3 and pin N of connector J3. If this 

measurement does not indicate a short 

circuit, replace the J2 end cover assembly. 

Check the resistance between pin 11 of con- 

nector P2 and pin L of connector J3._ If 

this measurement does not indicate a short 

circuit, replace the J2 end cover assembly. 

Seapets oh If the above checks do not locate the trouble, 

the filter section is defective and must be 

replaced. 

Defective J2 end cover assembly__| Replace J2 end cover assembly. 

89. Disassembly of Telephone Repeater AN/ 
TCC-11 

Disassemble Telephone Repeater AN/TCC-11 

in a sheltered location free from rain and wind- 
blown dust. When the repeater is disassembled, 
take extreme care to prevent dirt and moisture 
from coming in contacts with any parts of the 
repeater. The disassembly instructions for Tele- 
phone Repeater AN/TCC-11 are detailed below. 

a. Stand the repeater on end with the J1 end 
on top. 

6. Unscrew the three captive mounting screws 
(fig. 4) located on the rim of the J1 end cover 
assembly. 
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c. Pry loose the J1 end cover assembly with a 
screwdriver or other tool (fig. 60). Slide the 
screwdriver blade into the prying notch located 
under the end cover assembly rim and work the 

blade around between the cover assembly and 
the repeater case. Remove the J1 end cover 

assembly. 

d. Remove connectors J4 and J9 from their 

retaining brackets on the interior wall of the 
repeater case (fig. 63) and allow them to dangle 

over the edge of the repeater case so that the line 
amplifier cover may be removed. 

e. Turn the line amplifier cover fastener (fig. 61) 
counterclockwise to release it. 



Remove the ine amplifier cover by grasping 

tic four holes in fhe cover anc pulling it vertically. 
g. Unsecraw the tsvo amplitier mounting screws 

(fig. 62). These screws are identified with a black 
circle. 

h. Remove the line amplifier by pulling it 
vertically. 

i. Turn the repeater end-for-end so that the J2 
end is on top. 

jy. Unscrew the three captive mounting screws 
on the J2 end cover assembly. 

k. Repeat procedure in subparagraph d above 

for connectors J5 and J6. 

!. Repeat procedures in subparagraphs ¢ through 

h above at the J2 end. 
m. Depress the filter section catch release and 

push the filter section as far as it will go (fig. 63). 

Caution: Make sure that the cables and con- 
nectors associated with the filter section do not 
get caught on the mounting rails. 

n. Place the repeater on its side and remove the 

filter section from the case by pulling it along the 
mounting rails. 

90. Assembly of Telephone Repeater AN/ 
TCC-11 

The assembly procedures for the Telephone 

Repeater AN/TCC-11 are detailed below: 
a. Set the repeater case on end on the floor. 

b. Arrange the case so that the slotted guide 
rail faces the repairman. A red dot should be 

visible on the interior wall of the case above the 
slotted guide rail. If the red dot is not visible, 
reverse the case end-for-end to obtain the end 

with the red dot. 

c. Arrange the filter section so that the red dot 
on the end of the filter section chassis is on the 

same end as the dot on the imterior case wall. 
Aline the red dot on the filter section so that it 
corresponds with the dot on the case. The 

filter section catch will be alined with the slotted 
guide rail. 

d. Insert the filter section in the case and push 
it down until the filter section catch engages the 
slot in the mounting rail. 

e. Place connectors J5 and J6 so that they 
dangle over the rim of the repeater case. 

f. Arrange a line amplifier so that plug P1 of the 
amplifier lines up with connector J8 of the filter 
section. 

g. Insert the line amplifier in the repeater case 

and push it down until it rests on the filter section. 

h. Tighten the two-line amplifier mounting 
screws (fig. 62). 

7. Place the cover on the line amplifier. Be 

sure that the gain switch flexible shaft extension 
passes through the proper hole (fig. 47) in the 
cover. 

7. Fasten the line amplifier cover fastener (fig. 
61) by turning it clockwise. 

k. Insert connectors J5 and J6 in the mounting 
brackets on the interior wall of the case, and place 
the cables in the clips on the sides of the line 
amplifier cover. 

1. Arrange the J2 end cover assembly so that 
the positioning stud enters the hole on the cover 
assembly, and the three mounting screws engage 

their respective holes in the end cover assembly. 
m. Place the end cover assembly on the case 

and push it down as far as possible. Be sure that 

the line amplifier gain switch flexible shaft ex- 
tension enters the guide tube on the end panel. 

n. Tighten the three captive-mounting screws 

on the end cover assembly. 
o. Turn the repeater end-for-end. 

p. Place connectors J4 and J9 so that they 
dangle over the rim of the repeater case. 

q. Arrange a line amplifier so that plug P1 lines 

up with connector J7 on the filter section. Insert 
the line amplifier in the repeater case. Push 
down until the line amplifier rests on the filter 

section. 

r. Repeat instructions in h, 7, and 7 above. 
s. Repeat the procedure in k above for connec- 

tors J4 and J9. 
t. Repeat the procedure in J, m, and n above for 

the J1 end. 

91. Replacing Tubes in Telephone Repeater 
AN TCC-11 

a. When a repeater is returned from the un- 
attended point tagged TUBE ACT V__AMP_., 
remove the end cover assembly and the amplifier 
cover from the amplifier involved and replace the 
tube noted on tag. For AMP 1, remove the J1 
end cover assembly. For AMP 2, remove the J2 
end cover assembly. 

b. Assemble the repeater (par. 90) and perform 
preinstallation tests at a Telephone Terminal 

AN/TCC-7 or a Telephone Repeater AN/TCC-8 
as described in paragraph 30 or 37. 
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CHAPTER 5 

THEORY OF TELEPHONE REPEATER AN/TCC-I1 

Section |. INTRODUCTION 

92. General 

Telephone Repeater AN/TCC-11 is an un- 

attended carrier telephone repeater that amplifies, 
equalizes, and regulates carrier-frequency signals 
transmitted over systems using Telephone Terminal 
AN/TCC-7 and Telephone Repeater AN/TCC-8 
at the attended points. The carrier-frequency 
signals are amplified, equalized, and regulated at 

intervals of 534 miles of spiral-four cable to com- 

pensate for attenuation produced by the cable. 
Order wire voice signals are transmitted through 
the repeater in two directions without amplifica- 
tions, equalization, or regulation. Repeater oper- 

ation can be tested from attended points by trans- 
mission of fault-locating frequencies from those 
points. Repeater operation can be tested at the 

repeater location by use of Telephone Test Set 

TS-712/TCC-11. Connections on Telephone Test 

Set TS-712/TCC-11 permit maintenance person- 

nel at the repeater location to talk over the order 

wire circuit to attended points. Power to energize 
the repeater circuits is supplied over the spiral- 

four cable from attended Telephone Terminal 

AN/TCC-7 or attended Telephone Repeater 
AN/TCC-8. 

93. Block Diagram 
(fig. 19) 

Figure 19 is a block diagram of Telephone Re- 

peater AN/TCC-11. The repeater always is in- 

stalled so that the fault-locating frequencies and 
power obtained from the attended point (Tele- 
phone Terminal AN/TCC-7 or Telephone Re- 
peater AN/TCC-8) are applied to the repeater 
through the Jl end. The designations J1 and J2 
are embossed on the end cover assemblies. This 
relationship is indicated on the block diagram. 

94. Telephone Repeater AN/TCC-11 Circuits 
(fig. 19) 
Telephone Repeater AN/TCC-11 consists of 

the following principal circuits: 
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a. Transmission Circuits (par. 103). Trans- 

mission circuits 1 and 2 perform identical functions 
of carrier-frequency signal amplification and order 
wire signal transmission (without amplification) 
through the repeater. Transmission circuit 1 

operates in a direction opposite to that of trans- 

mission circuit 2. 
b. Fault-locating Circuit (par. 123). A fault- 

locating circuit enables an attendant at a remote 

terminal or attended repeater to check the opera- 

tions of Telephone Repeater AN/TCC-11. 
c. Power Distributing Circuit (par. 125). A 

power distributing circuit provides the proper 

operating voltages for the circuits of Telephone 
Repeater AN/TCC-11. 

95. Transmission Circuits 
(fig. 19) 

Transmission circuits 1 and 2 each consist of an 

input circuit, an equalizing circuit, an amplifying 

circuit, a regulating circuit, an output circuit, and 
an order wire circuit. Except for the directions of 
transmission, the function of transmission circuits 

1 and 2 are identical. 
a. All signals (carrier-frequency and order wire) 

and 100 mils (milliamperes) de entering the J1 end 
of the repeater are applied to transmission circuit 

1. The carrier-frequency signals (message chan- 
nel, pilot, and fault-locating frequencies) are 

equalized, amplified, and passed to the outgoing 

cable pair at the J2 end of the repeater. The order 
wire signals are transmitted unamplified and un- 

equalized to the same outgoing cable pair. The 

100 mils de is used for the operation of the repeater. 
Paragraphs 96 through 98 describe the functional 

operation of transmission circuit 1. 

6. Transmission circuit 2 operates in a direction 
opposite to that of transmission circuit 1. All 

signals and 100 mils de entering at the J2 end of 
the repeater are applied to transmission circuit 2. 

The carrier-frequency signals (message channel, 
pilot, and fault-locating frequencies) are equalized, 
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CHAPTER 5 

THEORY OF TELEPHONE REPEATER AN/TCC-11 

Section |. INTRODUCTION 

92. General 

Telephone Repeater AN/TCC-11 is an un- 

attended carrier telephone repeater that amplifies, 
equalizes, and regulates carrier-frequency signals 
transmitted over systems using Telephone Terminal 
AN/TCC-7 and Telephone Repeater AN/TCC-8 
at the attended points. The carrier-frequency 

signals are amplified, equalized, and regulated at 

intervals of 534 miles of spiral-four cable to com- 
pensate for attenuation produced by the cable. 

Order wire voice signals are transmitted through 
the repeater in two directions without amplifica- 

tions, equalization, or regulation. Repeater oper- 
ation can be tested from attended points by trans- 
mission of fault-locating frequencies from those 
points. Repeater operation can be tested at the 
repeater location by use of Telephone Test Set 

TS-712/TCC-11. Connections on Telephone Test 

Set TS—-712/TCC-11 permit maintenance person- 
nel at the repeater location to talk over the order 

wire circuit to attended points. Power to energize 
the repeater circuits is supplied over the spiral- 

four cable from attended Telephone Terminal 

AN/TCC-7 or attended Telephone Repeater 

AN/TCC-8. 

93. Block Diagram 
(fig. 19) 

Figure 19 is a block diagram of Telephone Re- 
peater AN/TCC-11. The repeater always is in- 

stalled so that the fault-locating frequencies and 
power obtained from the attended point (Tele- 
phone Terminal AN/TCC-7 or Telephone Re- 

peater AN/TCC-8) are applied to the repeater 

through the Jl end. The designations J1 and J2 
are embossed on the end cover assemblies. This 
relationship is indicated on the block diagram. 

94. Telephone Repeater AN/TCC-11 Circuits 
(fig. 19) 

Telephone Repeater AN/TCC-11 consists of 
the following principal circuits: 
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a. Transmission Circuits (par. 103). Trans- 

mission circuits 1 and 2 perform identical functions 

of carrier-frequency signal amplification and order 
wire signal transmission (without amplification) 

through the repeater. Transmission circuit 1 

operates in a direction opposite to that of trans- 

mission circuit 2. 

b. Fault-locating Circuit (par. 123). A fault- 

locating circuit enables an attendant at a remote 
terminal or attended repeater to check the opera- 
tions of Telephone Repeater AN/TCC-11. 

c. Power Distributing Cirewt (par. 125). A 

power distributing circuit provides the proper 

operating voltages for the circuits of Telephone 
Repeater AN/TCC-11. 

95. Transmission Circuits 
(fig. 19) 

Transmission circuits 1 and 2 each consist of an 

input circuit, an equalizing circuit, an amplifying 

circuit, a regulating circuit, an output circuit, and 
an order wire circuit. Except for the directions of 

transmission, the function of transmission circuits 

1 and 2 are identical. 
a. All signals (carrier-frequency and order wire) 

and 100 mils (milliamperes) de entering the J1 end 
of the repeater are applied to transmission circuit 
1. The carrier-frequency signals (message chan- 
nel, pilot, and fault-locating frequencies) are 

equalized, amplified, and passed to the outgoing 

cable pair at the J2 end of the repeater. The order 
wire signals are transmitted unamplified and un- 
equalized to the same outgoing cable pair. The 
100 mils de is used for the operation of the repeater. 
Paragraphs 96 through 98 describe the functional 

operation of transmission circuit 1. 

6. Transmission circuit 2 operates in a direction 
opposite to that of transmission circuit 1. All 
signals and 100 mils de entering at the J2 end of 
the repeater are applied to transmission circuit 2. 

The carrier-frequency signals (message channel, 
pilot, and fault-locating frequencies) are equalized, 



ORDER WIRE, 
MESSAGE CHANNEL, 
PILOT, AND FAULT 

LOCATING 
FREQUENCIES, 

AND 100 MILS DC 

ry y SPIRAL-FOUR 

| TELEPHONE i! sinte 235 
| REPEATER i | CONNECTOR 
| AN/TCC-II, j | SPIRAL-FOUR 
| TELEPHONE | CABLE 
| REPEATER i! > 

= O 

anstec-8, | f 
| OR / 
) TELEPHONE | <— == : 

TERMINAL | (SEE NOTE !) 
AN/ TCC- 7 | 

l \! 
| Wes 3 Pre ey 

.- SS apr tae 2S ra | 

REPEATING 

coIL 

Tl 

AND BIAS 

OPEN- 

CIRCUIT 

LOCATING 
RELAY 

KI 

: wna ine or anneal 
INPUT CIRCUIT 

HEATER, B +, 

SUPPLY TO 
VI AND V2 IN 

ARI AND AR2 

3KC 

LOW-PASS 

SECTION OF 

tae 

12KC 

FLi 

OUTPUT CIRCUIT 

Seamer see SCE IR. 

REPEATING 

COIL 

T2 

12 KC 

FL2 

3KC 

FL2 

HIGH-PASS 

SECTION OF 

HIGH-PASS 

SECTION OF 

LOW-PASS 

SECTION OF 

CIRCUIT 

CIRCUIT 

PART OF 
ORDER WIRE 

DELAY 

EQUALIZER 

TERMINATING 

NETWORK 

RIS, C14 

PART OF 
ORDER WIRE 

MESSAGE CHANNEL, 
PILOT, AND FAULT 

LOCATING 
FREQUENCIES 

ta 

EQUALIZING CIRCUIT 

BASIC 

EQUALIZER 

EQ2 

REGULATOR 

THERMISTOR 
RT2 

REGULATOR 

NETWORK 

Z2 

OUTPUT 

TRANSFORMER 

T2 

SY ee 

TRANSMISSION CIRCUIT | 

PART OF 

ORDER WIRE 

CIRCUIT Mie LOW-PASS 

SECTION OF 
FL4 

AMPLIFYING CIRCUIT 

Eyes 
TERMINATING 12KC 

GAIN PAD INPUT IST INTERSTAGE 20D OUTPUT eSWCHE HIGH-PASS REPEATING 

A gs TRANSFORMER AMPLIFIER NETWORK AMPLIFIER TRANSFORMER We ths SECTION OF COIL 
, , 

| 

i i T4 
R22 TI vl Z| v2 T2 RIS, C14 FL4 

eee Oo ee 
OUTPUT CIRCUIT 

REGULATING CIRCUIT 

GAIN AMP | 

SWITCH S| FEEDBACK 
VOLTAGE 

DIVIDER 

REGULATOR 

NETWORK 

RI7, RIS, z2 
RI9 

LINE AMPLIFIER 

ARI 

REGULATOR 

THERMISTOR 

RT! 

POWER DISTRIBUTING CIRCUIT 

LINE AMPLIFIER 

AR2 

GAIN AMP 2 

SWITCH SI FEEDBACK 
VOLTAGE 
DIVIDER 
RI7,RI8, 

RI9 
MESSAGE CHANNEL, 
PILOT, AND SELECTED 
FAULT LOCATING 
FREQUENCIES 

EQUALIZING CIRCUIT INPUT CIRCUIT 

Ve eg nN 
REGULATING CIRCUIT 

a hate P ee sic DELAY ink REPEATING AMPLIFIER INTERSTAGE AMPLIFIER INPUT GAIN PAD BA HIGH-PASS 

6028 NETWORK Arete TRANSFORMER R20, R2I, EQUALIZER EQUALIZER SECTION OF COIL 

ve a vi Li. R22 EQ2 EQI FL3 3 

AMPLIFYING CIRCUIT 

3KC 

LOW-PASS 

SECTION OF 
PART OF FL3 

ORDER WIRE 
CIRCUIT 

TRANSMISSION CIRCUIT 2 

Figure 19.—Telephone Repeater AN/TCC-11, block diagram. 

FAULT LOCATING 

CIRCUIT 

LOOPING 

FILTER 

FLS 

SELECTED 
FAULT LOCATING 

FREQUENCY 

ORDER WIRE, 
MESSAGE CHANNEL, 

PILOT, AND SELECTED 
FAULT LOCATING 
FREQUENCIES 

(SEE NOTE 2) 

ORDER WIRE, 
MESSAGE CHANNEL, 

PILOT, AND FAULT 
LOCATING 

FREQUENCIES 

ORDER WIRE, 
MESSAGE CHANNEL, 

AND PILOT 
FREQUENCIES 

SPIRAL- FOUR 
CABLE 

CONNECTOR 
TELEPHONE 
REPEATER | 
AN/TCC-il, 
TELEPHONE 
REPEATER 

| 
| 
| 

| 
I 
| 

SPIRAL- FOUR 

ca) AN/TCC- 8, 
OR 

TELEPHONE 

TERMINAL 
AN/TCC- 7 

pce 

NOTES: 

1. AN/TCC-I| REPEATER SHOWN RECEIVES D-C 

THROUGH THE J! END FACING THE SOURCE 

OF POWER 

2. SELECTED FAULT LOCATING FREQUENCIES AT 

THIS POINT MAY INCLUDE FREQUENCIES 

SELECTED AT ADDITIONAL REPEATERS 

AN/TCC-I! FED FROM THE SAME ATTENDED 

POINT 

T™ 2148-15 

273209 O - 53 (Face p. 58) 



ote 

‘ 

ue 

: 
; 
¥, 
“ 

9 

f 

2 per tones he 

B eharnial ane 

ea. | (without: , 

Bier, Ts mcannission, mm oo ¢ 

xe opposite to that of tran 

(Srewld Ghar. 3). Pai 3 . 

Per? 30 af heen b ab Aremote - 
ingen tur fe chyack: the opera 

star A fa Ga | 
OWA £ pupil (par. 1), ey 

polstes por 
‘Peetite of Telowt 

Lint AMPLIFILA 

At! 

i Po) 

BE ings dips rm 
ee beeit, ap] si 
a oore ple far 

aetion of {atest circuits, 

Sif, 

ys wr-frequedkges eabdalin mei 
: Pa ciigseren) cle pantera: alt end | ‘ 

 pphiod te tresssareiabons cErpntt, ? 

meine ys signyahe tem tipo eh f 
ay Ancaliog i i 

fy ie / 

“i 

ee ey. 
bi Orie epee sen See 3 bagi ad bs oy q bh 

7h 4 



amplified, and passed to the outgoing cable pair 
at the Jl end of the repeater. The order wire 
signals are transmitted unamplified and unequal- 

ized to the same outgoing cable pair. The 100 
mils de is returned to its source at the attended 
point through open-circuit locating relay K1. 

96. Input Circuit, Transmission Circuit 1 

The input circuit (fig. 19) consists of repeating 

coil T1 and low-pass, high-pass filter FL1. Order 
wire signals, carrier-frequency signals, and current 

from the positive side of the d-c power supply enter 
through connector J1 and are applied to repeating 
coil T1. The d-c power lead is taken from a 
center tap of the repeating coil and applied to the 
power distributing circuit (par. 101). Order wire 
and carrier-frequency signals appear at the output 
of repeating coil T1 and are applied to low-pass, 
high-pass filter FL1 which separates the order wire 
signals from the carrier-frequency signals. The 
order wire signals are taken from the output of the 
low-pass section and applied to the low-pass sec- 
tion of FL4 in the output circuit (par. 98). The 
carrier-frequency signals are taken from the high- 

pass section of filter FL1 and applied to input of 
line amplifier AR1. 

97. Line Amplifier Circuits 
(fig. 19) 

Line amplifier AR1 is composed of an equalizing 
circuit, an amplifying circuit, and a regulating 
circuit. 

a. Equalizing Circuit. The equalizing circuit 
consists of delay equalizer EQ1, basic equalizer 
EQ2, and excess gain pad R20, R21, R22. The 
carrier-frequency signals (message channel, pilot, 
and fault-locating frequencies) from filter FL1 are 
applied to delay equalizer EQ1 which corrects the 
signals for phase distortion. The signals from 

~ EQI are applied to basic equalizer EQ2 which 
corrects for differences in the attenuation of the 
carrier-frequency signals caused by the cable 
characteristics. The signals from the basic equal- 
izer are applied to excess gain pad R20, R21, R22 
which inserts the loss required for proper circuit 
operation. 

b. Amplifying Circuit. 
(1) Line amplifier AR1 amplifying circuit is 

composed of input transformer T1, first 
amplifier V1, interstage network ZI, 
second amplifier V2, output transformer 
T2, and terminating network R13, Ll, 
R15, Cl4.  Carrier-frequency signals 

from the excess gain pad are applied to 
input transformer T1 which, in turn, 
applies these signals to first amplifier VI. 
The amplifier output of VI is coupled to 
the input of second amplifier V2 through 
interstage network Z1. The signals from 
network Z1 are amplified further in 
second amplifier V2. The output of V2 
is applied to output transformer T2. A 
small portion of the output is applied to 

the regulating circuit, while the remain- 
ing output is applied to the terminating 

network. The terminating network pre- 

sents a satisfactory terminating im- 
pedance across the secondary of output 
transformer T2 so that the amplifier will 
not oscillate, or sing, as a result of an 

improper terminating impedance. The 

output that is applied to the regulating 

network is fed back to the input of the 
first amplifier V1 approximately 180° 
out of phase with the incoming signals 

from the equalizing circuit. This inverse 
feedback is used to stabilize the gain of 
the complete amplifier (AR1) against 
manufacturing variations or aging effects 
of vacuum tubes, and to reduce distortion 
produced by the tubes in the amplifier. 
The gain of the amplifier is adjusted by 
varying the amount of feedback. 

c. Regulating Circuit. Line amplifier 1 regulat- 
ing circuit consists of regulator network Z2, 

regulator thermistor RT1, feedback voltage divider 
R17, R18, R19, and GAIN AMP 1 control S1. 

(1) Purpose. Telephone Repeater AN/TCC— 
11 normally is connected to other re- 
peaters or terminal equipment by 5% 
miles of spiral-four cable extending from 
the Jl and the J2 ends of the repeater. 

Ambient temperature changes, such as 
those which occur between day and night 
or from season to season, produce 

changes in the attenuation characteris- 
tics of the interconnecting spiral-four 
cable. Such changes, if uncorrected, 
produce undesired operating characteris- 
tics on the telephone carrier system in 
which Telephone Repeaters AN/TCC-11 

are installed. The line amplifier regu- 
lating circuit is provided to adjust 
automatically the line amplifier gain 
to compensate for changes in cable losses 
produced by changes in the ambient 

a 



temperature of the spiral-four cable. 
(2) Function. The feedback path of line 

amplifier ARI can be traced from the 

output side of output transformer T2, 

through the regulating circuit to input 
transformer T1. Any variation in the 
elements of the regulating circuit changes 
the feedback, and consequently the gain 
of the amplifying circuit. 

(3) Regulator thermistor RT1. Regulator 
thermistor RT1 is a temperature-sensi- 

tive resistor located inside the repeater 

on the back of the J1 end panel. A 

change in the ambient temperature 

of the repeater changes the thermistor 
resistance. The resistance change is 

applied to regulator network Z2, chang- 
ing the feedback and gain of the ampli- 
fier to compensate for the effect of 

ambient temperature increase or de- 

crease. Variations in the makeup of the 

telephone carrier system links may re- 

quire a manual adjustment of the re- 
peater gain. GAIN AMP 1 control and 
feedback voltage divider R17, R18, R19 
are included in the feedback circuit to 

permit this manual adjustment of am- 
plifier gain. 

98. Output Circuit, Transmission Circuit 1 

The output circuit of transmission circuit 1 

consists of high-pass, low-pass filter FL4 and 
repeating coil T4.  Carrier-frequency signals 
from the terminating network are applied to the 
high-pass section of filter FL4. The order wire 
signals are applied to the low-pass section of 

FL4. The order wire and the carrier-frequency 
signals are recombined at the output of FL4 
and passed on the repeating coil T4. The output 
of T4 is applied to the outgoing spiral-four cable 
pair. 

99. Transmission Circuit 2, Function 

Transmission circuit 2 functions in the same 
manner as transmission circuit 1 with the following 
exception. The input order wire and carrier- 

frequency signals to transmission circuit 2 enter 

through connector J2 of Telephone Repeater 
AN/TCC-11. Transmission circuit 2 output 
takes place through connector J1. 

100. Fault-locating Circuit 

To check the operation of an unattended Tele- 
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phone Repesites) AN; PUC-it, three faulitocating 

frequencies of 9€, $1, or 83 ke are sent: from an 

attended Telephone Furmumat geti/TCO=7 OF 

Telephone Repeater 4.N/TOC—%, (These frequen- 
cies are transmitied..~ver, tk -spiral-four cabt>, 

one at a time. 

a. The transmitted fault-locating frequencies 

enter Telephone Repeater AN/TCC-11 through 
the Ji end, are amplified in transmission circuit 
1, and then are applied to the outgoing cable 
pair and to the fault-locating circuit consisting 

of REP switch S2 and looping filter FL5. 

b. The fault-locating circuit provides a low- 
loss transmission path for the fault-locating fre- 
quency for which the REP switch is set and 
applies this signal to the input of transmission 

circuit 2. ! 

c. The selected fault-locating frequency is 

amplified in transmission circuit 2 and returned, 
for measurement, to the attended point that sent 

the signal. 

101. Power Distributing Circuit 

The power distributing circuit of Telephone 

Repeater AN/TCC-11 consists of the resistor net- 
work providing the proper B+, bias, and heater 
voltages for line amplifiers AR1 and AR2, PWR 

THRU-PWR LOOP switch S1, and open circuit 

locating relay K1. 

a. The 100 mils de for the tubes and circuits 
enters through J1, and is applied to a network of 

resistors that reduces the applied voltage to the 

proper values required for the circuits of the 

repeater. 

6. Open circuit locating relay K1 is included in 
the power circuit for maintenance purposes. If a 

cable fault occurs that opens or short circuits the 

d-c power circuit, personnel at the attended point 

from which the power is delivered to the inter- 

rupted circuit can determine the location of the 
unattended repeater section in which the fault has 
occurred. A resistance measurement at the at- 

tended point provides the required indication. 

102. Detailed Circuit Descriptions, General 

A detailed description of the transmission cir- 
cuits appears in the next section of this chapter. 
A detailed description of the auxiliary circuits 

(fault-locating, power distributing) appears in 

paragraphs 121 through 131. An overall sche- 

matic diagram of Telephone Repeater AN/TCC— 

11 appears in figure 68. 



secon i, THEORY OF TRANSMISSION CIRCUITS 

W3,-Transe iol! Che ass 

“ramsmissior oe? ive 1 0d 2 Are idéntical in 
function. Tr ansnansh wi Cxcuit ff is described 
stage-by-stage in paragraphs 104 through 114. 
The important points of transmission circuit 2 are 
detailed in paragraph 115 of this section. The 
order wire circuit is described separately in para- 

graphs 116 through 120. 

104. Input Circuit, Transmission Circuit 1 
(fig. 68) 

Carrier-frequency and order wire signals are re- 
ceived from the cable through spiral-four cable 

connector J1. All frequencies are applied through 
connector Jl to primary terminals 1 and 4 of 
repeating coil T1. Coil T1 couples the balanced 
line to the unbalanced circuits of the repeater. 
The induced signals are taken off the secondary of 
T1 at terminals 5 and 8 and are applied to termi- 
nals 1 and 2 of input filter FL1 through pins 8, 4, 

and 0, 1 of plug Pl which mates with connector 
J4. Multiple contacts are used to provide more 
reliable connections in the signal transmission 
path. The voice-frequency order wire is passed 
through the 3-ke low-pass section of FL1 from 
terminals 3 and 4 to corresponding terminals 3 and 
4 of the low-pass section of output filter FL4 in 
the output circuit. The 12- to 99-ke frequencies 

are passed through the high-pass section of FL1 
from terminals 5 and 6 to pins 3, 4, and 0, 1 of 

PART OF 
Pl 

FROM INPUT 
FILTER FLI 

DELAY EQUALIZER EQI 

Figure 20. 

BASIC EQUALIZER EQ2 

connector J7 which mates with plug P1 of line 
amplifier AR1. 

105. Line Amplifier AR1 
(figs. 68 and 69) 

The 12- to 99-ke frequencies received through 
plug P1 are applied to the equalizing, amplifying 
and regulating circuits of the line amplifier. The 
equalizing circuit (par. 106) corrects for phase and 

amplitude distortion in the transmitted frequency 

band. The amplifying circuit (pars. 107 through 
110) increases the signal voltage. The regulating 

circuit (pars. 111 through 113) keeps the amplifier 

output level constant despite changes in the line 

attenuation caused by temperature changes. 

106. Equalizing Circuit 

The equalizing circuit consists of delay equalizer 

EQ1, basic equalizer EQ2, excess gain pad R20, 
R21, R22, and temperature-compensating re- 

sistor R23. Figure 20 is a schematic diagram of 
the equalizing circuit showing the elements within 
each equalizer. 

a. Delay Equalizer EQ1. The delay equalizer 

receives signals in the 12- to 99-ke band from pins 
3, 4, and 0, 1 of connector P1 (fig. 69) at terminals 
1 and 2 of delay equalizer EQ1. The delay equal- 
izer corrects for the delay distortion introduced by 
the high-pass sections of filters FL1 and FL4 (fig. 
19). These filters delay the low frequencies more 

TO IST 
AMPL VI 
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NOTES: 
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Equalizing circuit, schematic diagram. 
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Figure 21. Cable loss and basic equalizer characteristics. 

than the high frequencies. The delay equalizer 
corrects for this delay distortion by delaying the 
high frequencies more than the low frequencies so 

that all frequencies are delayed the same amount. 

The uniformly-delayed signals are taken from 

terminals 3 and 4 of delay equalizer EQ1 and ap- 
plied to basic equalizer EQ2. 

b. Basic Equalizer HQ2. The uniformly delayed 

signals enter basic equalizer EQ2 at terminals 1 and 
2. The basic equalizer has a loss characteristic 
opposite to the loss characteristic of the spiral- 
four cable at a mean cable temperature of 45° F. 

Figure 21 is a plot of the cable loss characteristic 
and the basic equalizer loss characteristic at the 

mean temperature of 45° F. The characteristic 

of the basic equalizer corrects for the loss charac- 

teristics of the cable, line repeating coils T1 and 

T4, and filters FL1 and FL4, and for the gain char- 
acteristic of amplifier AR1. When the tempera- 
ture deviates from 45° F., additional correction is 
required. This correction is provided by the regu- 
lating circuit (par. 112). The equalized frequen- 
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cies are taken from terminals 3 and 4 and applied 

to input transformer T1 through the excess gain 
pad. 

c. Excess Gain Pad and Temperature-Compen- 
sating Resistor. Excess gain pad R20, R21, R22 
attenuates the signals received from the equalizers 
3.6 db to compensate for the 3.6-db excess gaia of 
the amplification circuit. The pad also builds out 

the impedance looking into the line amplifier to 
match the impedance looking back into basic 
equalizer EQ2. Resistor R23 is a temperature- 
sensitive resistor that compensates for changes in 

the repeating coil and transformer loss caused by 
variations in the operating temperature. As the 

temperature increases, the resistance of R23 in- 
creases. Consequently, the bridging loss across 
terminals 1 and 2 of transformer T1 decreases. 

The decreased loss compensates for the increased 

repeating coil and transformer loss in the trans- 
mission circuit that results from the increase of 

the winding resistances. The reverse action takes 
place when the temperature decreases. 
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¢. the equalige-| carrier-frequency signals are 
cousted into the Syst ampker stage through mput 
ionsformer T1. Resistor Ri is the terminating 

resistor for input transformer T1. Capacitor Cl 
is required for proper operation of the feedback 
circuit. The signals are impressed on the grid of 
V1, a type 6028 tube. Resistor R2 prevents un- 

desired oscillations from occuring in the grid cir- 
cuit. The amplified signal is taken off the plate 
through interstage network Z1 (par. 108). The 
plate voltage for the stage is applied through inter- 
stage network Z1. Resistor R11 and capacitor 
C11 decouple the signal present on the plate from 
the B+ line. 

b. Positive grid bias voltage for V1 is supplied 
through resistor R6, winding 5-6 of transformer 
T1, and resistor R2 to the grid of tube V1. The 
magnitude of this grid bias voltage is about +16 
volts above chassis ground. The cathode is self- 
biased +18 volts above the chassis ground by 

means of resistor R4. Therefore, the grid to the 
cathode voltage is approximately —2 volts. This 
arrangement, whereby positive biases are applied 
to both grid and cathode of the tube (with the 
cathode bias being larger than the grid bias by the 
desired cathode-grid potential), aids in stabilizing 
the d-e plate current against manufacturing devia- 
tion of vacuum tubes. The network in the cathode 

circuit of V1 composed of R38, R4, C2, and C3 
helps maintain proper phase and transmission 
relationships in the feedback loop for stable opera- 

tion of the amplifier. This network provides 
shaping above and below the 12- to 68-ke fre- 
quency range. In the region of 1 kc, the effect of 
C3 shunting R3 across R4 produces an increase in 
gain over a short frequency range. In the region 
of 100 ke, the effect of C2 shunting R3 produces 
another increase in gain over a short frequency 
range. 

c. For test purposes, a connection (to Telephone 
Test Set TS-712/TCC-11) is taken from the 

cathode circuit through meter current-limiting 
resistor R5. Capacitor C5 provides filtering that 
prevents signal variations on the cathode from 
affecting the meter reading on Telephone Test 
Set TS-712/TCC-11. 

108. Interstage Network Z1 

Interstage network Z1 is inserted into the plate 
circuit of V1 as the plate load for the stage. This 

‘the grid circuit. 

network presents an impedance versus frequency 
characteristic to the tube that gives the stage 
Maximum gain in the 12- to 68-ke frequency range. 

Outside this frequency band the impedance char- 
acteristic of the network shapes the feedback loop 
characteristics to aid in obtaining the proper trans- 

mission and phase relationships required for stable 
operation of the amplifier. 

109. Second Amplifier Stage 
(fig. 69) 

The amplified signal from the plate circuit of 

V1 is impressed on the grid of V2, the second 
amplifier stage, which is also a type 6028 tube. 

The amplified signal is taken off the plate of V2 

and applied to the primary winding of transformer 

T2. The plate supply for V2 is brought from pin 
8 of connector P1 to terminal 5 of transformer T2, 
passed through the primary winding of T2, and 
applied to the plate of V2. Resistor R12 and 

capacitor C12 form the decoupling network for 
this stage. A shaping network formed by resistor 

R10 and capacitor C10 is used to improve the 
transmission properties above 68 ke. The grid 
bias for the stage is taken from terminal 16 of P1. 
This voltage is supplied through a high resistance 
located internally in interstage network Z1, and 
is applied to the grid of V2. Resistor R7 sup- 
presses any tendency for undesired oscillations in 

In the cathode circuit of V2, 

resistor R8 is the cathode resistor, and capacitor 

C8 is the cathode bypass. Resistor R9 is the 
meter current-limiting resistor for the meter in 
Telephone Test Set TS—-712/TCC-11. Capacitor 
C9 provides filtering that prevents signal varia- 
tions on the cathode from causing fluctuations in 
the meter reading on Telephone Test Set TS-— 
712/TCC-11. 

110. Output Transformer T2 and Terminating 
Network 

(fig. 69) 

a. Output Transformer T2. The output of the 
second amplifier stage is developed between ter- 
minals 5 and 6 of output transformer T2. The 
induced signals from secondary winding 38-4 of 

transformer T2 are applied to the output circuit 
of transmission circuit 1 through the terminating 
network. A second part of the signal voltage 
developed across secondary winding 2-1 of T2 is 
fed back to the regulating circuit (par. 112) and 
ultimately back to the first amplifier stage through 

input transformer T1. 
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b. Terminating Network. This network is com- 

posed of inductance Lil, resistors R13 and R15, 

and capacitors C13 and C14. It provides a satis- 
factory impedance match between the amplifier 

and the output circuit above the 12- to 99-ke 

frequency range. The network terminates the 
amplifier so that open circuit, short circuit, or a 

wide range of terminating conditions will not 

cause undesired high-frequency oscillations in the 

amplifier. Resistor R14 provides the proper re- 
sistance to obtain a 600-ohm output impedance 

for the amplifier. 

111. Regulating Circuit, General Functioning 

The regulating circuit (fig. 22) consists of feed- 

back coupling network R16 and C15, regulator 
network Z2, regulator thermistor RT1, gain 
switch Sl, and feedback coupling capacitor C6. 

A portion of the output voltage that appears 

across the secondary winding of T2 is fed from 
T2 through the feedback coupling network to the 

REGULATOR NETWORK 
Zl 

regulator network, adj»:tible Gaia twin Si. ad 
input transfocmer Ti. ‘The gam of the it6* 3) +h 
loop (that is, the.) siasst6n spath i 

through the two ampliier 3.2g0- sad back t 
through the ‘feedi ack coupung aetwork, regul . 
ing network, gain swith, and C6) is normally 42 

db in the 12- to 68-ke range. (It is customary to 
speak of this amplifier as having 42-db negative 
feedback over the 12- to 68-ke frequency range.) 
When the temperature changes, the gain of the 

feedback loop changes so that the output level of 
the amplifier remains practically constant. A 
detailed description of the regulating circuit is 
given in paragraphs 112 and 113. 

112. Detailed Functioning of Regulating Cir- 

cuit 

The regulating circuit (fig. 22) corrects for 

changes in the loss characteristic of the spiral-four 
cable that occur with changes in cable temperature. 

When the temperature of the spiral-four cable 

TO TI 
AND 

TO GRID 
CIRCUIT OF 

FIRST AMPLIFIER VI 

C7 
100 UUF 

RIG 
82.5 FROM OUTPUT 

TRANSFORMER 
T2 

cis 
1,000 UUF 

NOTE: 

UNLESS OTHERWISE 
SHOWN: RESISTORS 
ARE IN OHMS, 
CAPACITORS ARE IN 
UF. 

J TM 2148-18 

Figure 22. Regulating circuit, schematic diagram. 
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chanoes, thedess ¢haractenstic, which varies with 
Frege, eI alse henge 2g Figure 28 shows the 

lose Clase oteristic plottedg t e frequency 
on pug al pa throu ihe able for three 
typical values of cablete mperature, Basic equal- 

izer EQ2 compensates fev los: variations through- 
out the frequency range at the mean temperature 

of 45° F. At temperatures other than 45° F. 
the loss characteristic is different and must be 
corrected. The regulating circuit corrects for the 
change in cable temperature by increasing or de- 

creasing the gain of the line amplifier throughout 
the frequency range by the amount that the spiral- 

four cable loss increases or decreases. The ambi- 
ent temperature in the vicinity of the repeater is 
considered a good measure of the spiral-four cable 
temperature. Under unusual conditions the am- 
bient temperature may not correspond to the 

cable temperature, but usually it will reach the 
same temperature if the conditions persist. When 

5.75 MILES OF CABLE 

ES eee 
pL tee | 

the ambient temperature varies, the resistance of 
thermistor RT1 changes. The thermistor is the 
terminating element of regulator network Z2. 
Changes in the resistance of the thermistor change 
the characteristic of regulator network Z2. The 
regulating circuit is in the feedback loop in the 
amplifier, and changes in the loss characteristic 
of the regulating circuit change the gain character- 
istic of the amplifier. The resistance bridged 
across terminals 2, 4 and 3, 4 in regulator network 

Z2, together with the resistance of the terminating 
thermistor, give the regulating circuit a nominal 
impedance of 100 ohms between terminals 1 and 
2 at mean cable termperature. As the ambient 

temperature increases, the resistance of the ther- 
mistor decreases, the impedance of regulator net- 
work Z2 decreases, and the loss of the regulator 

network increases. When the loss of the regu- 

lator network increases, less of the amplifier out- 

put voltage is fed back to the input, and the gain 

LOSS (DB) 

as | 
annua 

FREQUENCY (KC) 

TM 2150-63 

Figure 28. Spiral-four cable loss characteristic at different temperatures. 
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of the amplifier increases. Conversely, as the 
ambient temperature decreases, the resistance of 
the thermistor increases, the loss of regulator net- 
work Z2 decreases, more feedback is introduced 
into the amplifier, and the gain of the amplifier 
is decreased. Therefore, the signals passing 
through the spiral-four cable and the line amplifier 
are transmitted from the output of the amplifier 
at an essentially constant power regardless of 
variations of cable temperature. 

113. Gain Switch 
(fig. 22) 

Gain switch S1 is located in the feedback path 
between the regulator network and input trans- 
former T1. This switch compensates for manu- 
facturing variations between equipment and small 
errors in the lineup of a system by permitting 
adjustment of the gain of the amplifier 2.5 db 
above or below the normal value. This is ac- 
complished by passing varying amounts of the 
nominal 42 db of negative feedback received from 
the regulating circuit. The feedback voltage 
from the gain switch is applied through d-c 
blocking capacitor C6 to terminal 5 of transformer 
T1. Resistors R17, R18, and R19 act as a signal 
voltage divider, with the LOW, AVG, and HIGH 
positions of the gain switch serving as taps. 

a. In the LOW position of the gain switch, the 
feedback voltage is taken directly from the output 
of regulator network Z2, giving the greatest 
amount of negative feedback and consequent low 

gain. 
b. In the AVG position, the feedback is taken 

off the low side of R17, giving a condition of 
average feedback for average gain. 

c. In the HIGH position, the feedback voltage 
is taken off between R18 and R19 which allows 
the passage of the least amount of feedback with 
resultant high gain for the amplifier. Capacitor 
C7, inductor L2, capacitor C15, and resistor R16 
are inserted in the feedback path to produce 
the proper feedback characteristics of the amplifier. 

Resistor R24 bridges the gain switch to limit the 
amplifier gain to within 1 db, or less, above mini- 
mum in case of switch contact failure. 

114. Output Circuit 
(fig. 68) 

After amplification, equalization, and regulation, 

the message channel, pilot, and fault-locating 

frequencies enter the high-pass section of output 
filter FL4 through terminals 5 and 6. The 
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unamplified, unequalized, and unregicted-order 
wire signals enter the low-pass section ef “Iter 
FL4 through terminals 3 and 4.. :All frequencies 

are recombined at terminals 1 anc 2:and apyilied to 

primary winding 5-8 6! cutout repeating coil ‘4 
through pins 3, 4; 0, 1; and 2, 8 of plug Pl. Re- 
peating coil T4 couples signals from an unbalanced 
circuit connected to its primary winding to a 
balanced circuit connected to its secondary. 
winding. The induced signals are taken off the 

secondary winding terminals 1 and 4 and sent 
over one pair of the cable to the next location in 
the system through spiral-four cable connector J2. 

115. Transmission Circuit 2 

Transmission circuit 2 is identical in function 
with transmission circuit 1 except for the direction 
of transmission, which always is opposite to that 
of transmission circuit 1. Transmission circuit 2 
consists of the input circuit, line amplifier AR2, 
and the output circuit. 

a. Input Circuit (fig. 68). The message channel 
frequencies, pilot frequency, fault-locating fre- 
quencies (when used), and the order wire  fre- 
quencies are received from the cable through 
spiral-four cable connector J2. All frequencies 
are applied to the primary of repeating coil T3 at 
terminals 1 and 4. Coil T3 converts signals from 
a balanced circuit connected to the primary 
windings to an unbalanced circuit connected to 
the secondary windings. The induced signals 
are taken off the primary at terminals 5 and 8 and 
applied to terminals 1 and 2 of input filter FL3, 
through pins 3, 4 and 0, 1 of plug P3. The voice- 
frequency order wire is passed through the 3-ke 
low-pass section of FL3 from terminals 3 and 4 to 

corresponding terminals 3 and 4 of the low-pass 
section of output filter FL2 in the output circuit. 
The 12- to 99-ke frequencies are passed through 

the high-pass section of filter FL3 from terminals 
5 and 6 to pins 3, 4 and 0, 1 of connector J8, which 

mates with plug P1 of line amplifier AR2. 
b. Line Amplifier AR2. Line amplifier AR2 

is identical electrically and interchangeable with 
line amplifier AR1. For a detailed description 
of the line amplifier stages, refer to paragraphs 

106 to 118. 

c. Output Cirewit. After amplification, equaliza- 
tion, and regulation, the message channel, pilot, 

and fault-locating frequencies enter the high-pass 

section of filter FL2 through terminals 5 and 6. 
The unamplified, unequalized, and unregulated 
order wire frequencies enter the low-pass section 



o of filter FR2 theough terminals 3 and 4. All 
fréduencidsare recombined at terminals 1 and 2, 
oni) we applied to the primary wiading of output 
repeating coil Fothtough pins 14, 15 and 17, 18 of 

plug P4. Repéatihg coii T2 connects an un- 
balanced circuit connected to its primary windings 
to a balanced circuit connected to the secondary 

winding. The signals are passed on from the 
secondary winding terminals 1 and 4 to the line to 
the next location in the system through spiral-four 
cable connector J1. 

116. Order Wire Circuit 
(fig. 68). 

The order wire circuit of Telephone Repeater 

AN/TCC-11 is a part of the transmission circuits. 
The order wire circuit uses both the input and out- 

put circuits of transmission circuits 1 and 2. In 

addition, connections to test receptacle J3 permit 

maintenance personnel using Telephone Test Set 
TS-712/TCC-11 and Telephone EE-8—( ) to plug 
into Telephone Repeater AN /TCC-11 to ring and 
talk over the order wire circuit. No provision is 
made for receiving ringing signals at Telephone 
Repeater AN/TCC-11. 

117. Order Wire Transmission, Connector J1 
to Connector J2 

Carrier-frequency, order wire, and ringing 
signals that enter Telephone Repeater AN/TCC-11 
through spiral-four cable connector J1 are applied 
to the primary winding of repeating coil T1. From 
repeating coil T1 secondary, all the signals are 
applied to input terminals 1 and 2 of filter FL1. 
The order wire and ringing signals are separated in 
the 3-ke low-pass section of filter FL1 and are by- 
passed around the line amplifier circuits without 
receiving amplification, equalization, or regulation. 
The bypassed order wire signals are applied to the 
low-pass section of filter FL4 in the output circuit. 
At the output of this filter the order wire signals 
are recombined with the carrier-frequency signals, 
and all signals are applied to the spiral-four cable 
through repeating coil T4 and spiral-four cable 
connector J2. 

118. Order Wire Transmission, Connector J2 
to Connector J1 

Carrier-frequency signals that enter Telephone 
Repeater AN/TCC-11 through spiral-four con- 
nector J2 are applied to the primary winding of 
repeating coil T3. From the secondary of repeat- 
ing coil T3 the signals are applied to input termi- 

nals 1 and 2 of filter FL3. The order wire signals 
are separated in the 3-kc low-pass section of FL3, 
and are bypassed around the line amplifier circuits 
as described in paragraph 117. The bypassed 
order wire signals arrive at the low-pass section of 
filter FL2 in the output circuit of transmission 

circuit 2. Here, the frequencies are recombined 
with the carrier-frequency signals, and are applied 
to the cable through repeating coil T2 and spiral- 
four connector J1. 

119. Order Wire Operation from Unattended 
Repeater Location 

To talk, listen, or ring on the order wire circuit 
at a remote unattended Telephone Repeater 
AN/TCC-11 location, Telephone Test Set TS— 
712/TCC-11 and Telephone EE-8( ) (or equiva- 

lent) are required. For detailed instructions 
covering the operation of Telephone EE-8-( ) 

refer to TM 11-2383. 

a. Connections. A plug on the end of Telephone 
Test Set TS—-712/TCC-11 connector cable is 

plugged into TEST receptacle J3, located on the J2 
end of Telephone Repeater AN/TCC-11. Two 
binding posts on Telephone EE-8—( ) are con- 
nected to two posts on Telephone Test Set 
TS-712/TCC-11 (fig. 13). When these connec- 
tions are made, Telephone EE-S-—( ) can be 
bridged across the order wire circuits in Telephone 
Repeater AN/TCC-11 through circuits in Tele- 
phone Test Set TS—712/TCC-11. 

b. Ringing Over the Order Wire. To ring over 
the order wire, the RING-TALK switch on Tele- 

phone Test Set TS—712/TCC-11 is operated to the 

RING position. Ringing then is accomplished by 
turning the hand generator crank on Telephone 
EE-8-( ). The ringing output of Telephone 
EE-8-—( ) is approximately 100 volts, 20 cps ac. 

This voltage is rectified and energizes a transistor 
oscillator in the test set. The transitor oscillator 
produces a 1,600 cps ringing signal that is trans- 

mitted through the order wire circuit of the re- 
peater and over the cable to the attended points. 

c. Talking Over the Order Wire. To talk over 
the order wire circuit, the RING-TALK switch on 

Telephone Test Set TS-712/TCC-11 is operated 
to the TALK position, and the thumbswitch on 
Telephone EE-8-( ) is pressed. 

120. Order Wire Operation at Remote Loca- 
tion 

Ringing and talking signals are applied from 
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Telephone Test Set TS-712/TCC-11 to TEST 
receptacle J3 on Telephone Repeater AN/TCC-11. 

The signals applied to transmission circuit 1 are 

received on terminals L and M of receptacle J3 

and are transmitted to the low-pass sections of 

input filter FL1 and output filter FL4. The 
signals applied to transmission circuit 2 are re- 

ceived on terminals N and M of receptacle J3 and 

are transmitted to the low-pass sections of input 

filter FL3 and output filter FL2. Telephone 

Test Set TS-712/TU: :-11 and Telephone EE-« - 

( ) are bridged across both directions of trans- 
mission at the same time and talking and ringing 

take place in both directions of transmission. 

Amplification for the order wire frequencies is 

provided only at the attended points. The am- 
plification circuits for the order wire in Telephone 
Repeater AN/TCC-8 faces the same electrical 
direction as the message channels carried on the © 
corresponding cable pair. 

Section Ill. THEORY OF AUXILIARY CIRCUITS 

121. Fault-locating Procedures 

To test the operation of an unattended Tele- 
phone Repeater AN/TCC-11 from an attended 

point, one of three fault-locating frequencies 

(99, 91, or 83 kc) is sent out over the cable. The 

frequency enters the J1 connector of the repeater 
and is amplified in transmission circuit 1, pro- 

vided that the circuit is operating properly. The 
amplified fault-locating frequency is applied to 
the fault-locating circuit. The fault-locating cir- 
cuit is a selective filter that provides a low-loss 
transmission path between the output of trans- 

mission circuit 1 and the input of transmission 

circuit 2 at the frequency for which the circuit 
has been adjusted. The fault-locating frequency 
again is amplified by a properly operating trans- 

mission circuit 2, and is returned to the attended 

point through the outgoing cable path of the J1 
connector. Measurement of the returned fault- 
locating frequency signal provides an indication 
of proper, or improper operation of the repeater 

or the cable to the J1 connector of the repeater 

being tested. 

122. Necessity for Three Fault-locating Fre- 
quencies 

a. Three fault-locating frequencies are required 
so that one to three repeaters may be tested by 

personnel at the attended point supplying power 

to those repeaters. The REP switch of the first 

repeater is operated to position 1, which returns 

the 99-ke signal. The REP switch of the second 
repeater is operated to position 2, which returns 

the 91-ke signal. The REP switch of the third 
repeater is operated to position 3, which returns 
the 83-ke signal. 

6. The fourth, fifth, or sixth repeaters in a 
string, counting from the iirst attended point, are 

supplied power by the next attended point in the 
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system. The fault-locating frequencies used to 
test those repeaters are sent from the attended 
point supplying power to those repeaters. 

123. Fault-locating Circuit : 
(figs. 24 and 25) 

The fault-locating circuit consists of looping 
filter FL5 and REP switch 82. Looping filter FL5 
is bridged between the output of transmission cir- 
cuit 1 and the input of transmission circuit 2, pro- 

viding a low-loss return path for the 83-, 91-, or 

99-ke fault-locating frequency selected by the 
REP switch. This return path has a minimum of 

20-db loss for the fault-locating frequencies. The 

return path offers a loss of more than 70 db to the 

12- to 69-ke frequency range so that the message 

channel and pilot frequencies are effectively kept 

from becoming fed back to the opposite direction 

of transmission. Looping filter FL5 contains three 

networks connected through REP switch 52. Po- 
sitions 1, 2, and 3 of the REP switch select the 
network arrangement that will provide a return 
path for 99, 91, and 83 ke, respectively. Posi- 

tions 1, 2, and 3 correspond to the placement of the 

repeater away from the attended point. The 

corresponding fault-locating frequency selected by 

these positions is used to locate a one-wire break 

in a cable span preceding the tested repeater in the 

system, or failure of either amplifier in that re- 

peater. Testing is accomplished by measurement 
of the selected fault-locating frequency returned 
to the attended point. Each fault-locating fre- 

quency is put on the line in turn at the attended 
point. The frequencies not returned indicate 

failure of cable spans or repeater amplifiers. The 

fault-locating frequency originates at the attended 
point supplying power to the loop in which the 
particular Telephone Repeater AN/TCC-11 is 

located. 
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Telephone Test Set TS-712/TCC-11 to TEST 
receptacle J3 on Telephone Repeater AN/TCC-11. 

The signals applied to transmission circuit 1 are 

received on terminals L and M of receptacle J3 

and are transmitted to the low-pass sections of 
input filter FL1 and output filter FL4. The 
signals applied to transmission circuit 2 are re- 

ceived on terminals N and M of receptacle J3 and 
are transmitted to the low-pass sections of input 

filter FL3 and output filter FL2. Telephone 

Test Set TS-712/Tt: :-11 and Telephone EE-e - 

() are bridged accoss both directions of trans- 

mission at the same time and talking and ringing 

take place in both directions of transmission. 

Amplification for the order wire frequencies 1s 

provided only at the attended points. The am- 
plification circuits for the order wire in Telephone 

Repeater AN/TCC-8 faces the same electrical 
direction as the message channels carried on the 

corresponding cable pair. 

Section Ill. THEORY OF AUXILIARY CIRCUITS 

121. Fault-locating Procedures 

To test the operation of an unattended Tele- 
phone Repeater AN/TCC-11 from an attended 
point, one of three fault-locating frequencies 

(99, 91, or 83 kc) is sent out over the cable. The 

frequency enters the J1 connector of the repeater 
and is amplified in transmission circuit 1, pro- 

vided that the circuit is operating properly. The 
amplified fault-locating frequency is applied to 
the fault-locating circuit. The fault-locating cir- 
cuit is a selective filter that provides a low-loss 

transmission path between the output of trans- 

mission circuit 1 and the input of transmission 

circuit 2 at the frequency for which the circuit 
has been adjusted. The fault-locating frequency 
again is amplified by a properly operating trans- 

mission circuit 2, and is returned to the attended 

point through the outgoing cable path of the J1 
connector. Measurement of the returned fault- 

locating frequency signal provides an indication 
of proper, or improper operation of the repeater 

or the cable to the J1 connector of the repeater 

being tested. 

122. Necessity for Three Fault-locating Fre- 
quencies 

a. Three fault-locating frequencies are required 
so that one to three repeaters may be tested by 

personnel at the attended point supplying power 
to those repeaters. The REP switch of the first 

repeater is operated to position 1, which returns 

the 99-ke signal. The REP switch of the second 

repeater is operated to position 2, which returns 

the 91-ke signal. The REP switch of the third 

repeater is operated to position 3, which returns 
the 83-ke signal. 

b. The fourth, fifth, or sixth repeaters in a 

string, counting from the iirst attended point, are 
supplied power by the next attended point in the 
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system. The fault-locating frequencies used to 
test those repeaters are sent from the attended 

point supplying power to those repeaters. 

123. Fault-locating Circuit, 
(figs. 24 and 25) 

The fault-locating circuit consists of looping 
filter FL5 and REP switch S2. Looping filter FL5 
is bridged between the output of transmission cir- 
cuit 1 and the input of transmission circuit 2, pro- 

viding a low-loss return path for the 83-, 91-, or 

99-ke fault-locating frequency selected by the 
REP switch. This return path has a minimum of 

20-db loss for the fault-locating frequencies. The 
return path offers a loss of more than 70 db to the 
12- to 69-ke frequency range so that the message 
channel and pilot frequencies are effectively kept 

from becoming fed back to the opposite direction 

of transmission. Looping filter FL5 contains three 

networks connected through REP switch 82. Po- 

sitions 1, 2, and 3 of the REP switch select the 
network arrangement that will provide a return 

path for 99, 91, and 83 ke, respectively. Posi- 

tions 1, 2, and 3 correspond to the placement of the 

repeater away from the attended point. The 
corresponding fault-locating frequency selected by 
these positions is used to locate a one-wire break 

in a cable span preceding the tested repeater in the 

system, or failure of either amplifier in that re- 
peater. Testing is accomplished by measurement 

of the selected fault-locating frequency returned 
to the attended point. Each fault-locating fre- 

quency is put on the line in turn at the attended 

point. The frequencies. not returned indicate 
failure of cable spans or repeater amplifiers. The 
fault-locating frequency originates at the attended 
point supplying power to the loop in which the 
particular Telephone Repeater AN/TCC-11 is 

located. 
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Figure 24.—Telephone Repeater AN/TCC-11, use of fault-locating frequencies. 273209 © - 53 (Face p. 68) No. 1 
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Figure 25.—Telephone Repeater AN/TCC-11, action of REP switch. 273209 © - 53 (Face p. 68) No. 2 





124. Repeater Powe: Requirements 
Telephone Repeater AN/TCC-11 requires a d-c 

power supply of normally 150 volts at an accu- 
rately regulated current of 0.1 ampere (100 milli- 
amperes). When Telephone Repeater AN/TCC-— 
11 is connected in a string of two or three repeaters, 

power is supplied to the repeaters in series. Power 

is supplied to the repeaters by Power Supply PP- 

826/U, which provides 0.1 ampere at the overall 

voltage required by the repeater or repeaters and 

connecting spiral-four cable resistance losses. 

Power Supply PP-826/U is located at Telephone 

Terminal AN/TCC-7 and Telephone Repeater 

AN/TCC-8. Each power supply provides power 
for one to three repeaters. 

125. Power Distributing Circuit 
Telephone Repeater AN/TCC-—11 receives d-e 

power from the cable connected to the J1 end of 

the repeater. The d-c power is picked off input 

repeating coil T1 (fig. 27) at the midpoint of the 

primary winding, and is applied through a power 

distributing circuit to the amplifier load. The 
amplifier load consists of the heater voltage, plate 

supply, and bias volatges for tubes V1 and V2 in 

both line amplifiers. Power is passed through 
one, two, or three Telephone Repeaters AN /TCC— 

11 connected in series, and is returned at the last 
repeater of the series string to the source. The 
Series string thus formed is called a power loop 

(par. 126). This routing is accomplished by 

means of the PWR LOOP-PWR THRU switch 
Dar127). 

126. Power Loop 
(fig. 26) 

a. Power Loop, Definition. A power loop is a 

path from the 600 V POWER SUPPLY at the 

attended point through Telephone Repeater AN/ 

TCC-11 equipment and back to the point of origin. 

The power loop may contain one to three repeaters. 

For information on the various combinations of 
power loops under all conditions, refer to TM 11- 

2150. 

b. Junction Point. <A particular repeater loca- 

tion is selected as the division between power 
loops by operating the PWR LOOP-PWR THRU 
switch (par. 127) to the PWR LOOP position at 
that repeater. The d-c power fed from (A, fig. 
26) is applied to the power distributing circuit in 
the repeater at the junction point and is looped 
back to the source through preceding equipment 
in the system. The de from the power loop fed 

from B is allowed to proceed to the repeater at 

the junction point. At the junction point this 

power is looped back to point B without supplying 

any power to the repeater at the junction point. 

127. PWR LOOP-PWR THRU Switch S1 
a. PWR THRU Position. Inthe PWR THRU 

switch position (A, fig. 27) the d-c power is applied 

to the amplifier load and then is delivered to ter- 
minals 5 and 2 of S1. Terminal 2 connects with 

terminal 1 and the de is applied from terminal 1 

to the midpoint of repeating coil T4. From this 

point the de is sent over the cable to the next 

repeater in the power loop. The de returning 

from the next repeater in the power loop is taken 
off the midpoint of repeating coil T3, and is ap- 

plied to terminal 3 of 52. Terminal 3 connects 
with terminals 4 and 6. The returning de con- 
tinues through the winding of open circuit locating 
relay K1 to the midpoint of the secondary wind- 
ing of repeating coil T2. From the midpoint of 
T2, the de is sent over the cable to the preceding 

repeater in the power loop. 

b. PWR LOOP Position. In the PWR LOOP 
position (B, fig. 27), the d-c voltage is applied 

through the power distribution sytem to terminals 

5.and2ofS1. Terminal 5 connects with terminal 
6. The d-c power is looped back through the 
winding of open circuit locating relay K1 to the 
midpoint of repeating coil T2 and is returned over 
the cable to the preceding repeater in the system. 

The midpoints of repeating coils T3 and T4 are 
connected together through terminals 1 and 3 of 
S1 when S1 is in the PWR LOOP position. This 
is done to provide a return path for the power 

that reaches the J2 end of a junction point repeater 

from a repeater connected in an adjacent power 

loop. This arrangement permits dc to flow 
through all spiral-four cable connections, thereby 

keeping contact resistance low. 

128. Line Amplifier Power Distribution 
(fig. 56) 

The incoming d-c power is taken off the mid- 
point of repeating coil T1 and is applied to capaci- 
tor C5 through connectors Pl and J4. Capacitors 
C5, C6 and C7 form a filter network to suppress, 

any 60-cycle noise or other line noise that may be 
present in the d-c supply, and to offer crosstalk 

filtering between amplifiers. Capacitors C8, C9, 

and C10, in the plate supply of line amplifier AR1, 
form a crosstalk filter between line amplifiers. A 

similar filter arrangement for the plate supply of 
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(SEE NOTE 1) 

SPIRAL-FOUR 
CABLE 

SPIRAL~ FOUR 
CABLE 

TO NEXT TO NEXT 
AN/TCC-11 AN/TCC -I1 

OR OR 
ATTENDED ATTENDED 

POINT POINT 
SUPPLYING oF 
POWER SWITCH SI 

3 
| 

| 

| 
| 
| 
| 
| 
| 

ROUTING OF D-C POWER WITH SI IN PWR-THRU POSITION A 

(SEE NOTE !) 

SPIRAL-FOUR SPIRAL- FOUR 
CABLE CABLE 

TO NEXT TO NEXT 
AN/TCC-II AN/TCC-II 

OR OR 
ATTENDED ATTENDED 
POINT POINT 
SUPPLYING 
POWER 

ROUTING OF D-C POWER WITH SI IN PWR-LOOP POSITION B 

NOTES: 

1. Ramp INDICATES AMPLIFIER LOAD ( TUBE HEATERS; 
PLATE, AND SCREEN CIRCUITS.) 

2. UNLESS OTHERWISE SHOWN: RESISTORS ARE IN 
OHMS. 

TM 2148-22 

Figure 27. Telephone Repeater AN/TCC-11, action of PWR LOOP-PWR THRU switch. 
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line amplifier AR2 is provided by capacitors C11, 
C12, and C13. The voltage for the plates of the 

tubes in line amplifier ARI is passed through 
voltage-dropping resistor R3. The voltage for 

the plates of the tubes in line amplifier AR2 is 
passed through voltage-dropping resistor R4. 
Resistor R5 is the dropping resistor for the tube 
heaters. Resistors R8, R9, R10, and R11 parallel 
the tube heater filaments providing for continuity 
of d-c power in the event one of the heaters fail. 
Capacitors C14, C15, and C16 offer crosstalk 
separation between amplifiers. The negative end 
of the voltage divider R5 to R11 is brought to 
panel ground (B—) at pin 5 of plug 1 in each line 
amplifier. Since the voltage required by a single 
repeater is approximately 150 volts from B-+ to 

B— (panel ground), the voltage on panel ground 

can be high as —350 volts when the power loop 
contains three repeaters. Because of this high B— 

voltage on panel ground, insulation must be pro- 

vided between panel ground and the outer case of 
the repeater, which is connected to earth ground, 
to keep the B— from-shorting to earth ground. 
Insulated mountings between the panel and the 
outer case provide the necessary protection. The 
midpoints of repeating coils T1, T2, T3, and T4 are 

brought to earth ground through capacitors Cl, 

C2, C3, and C4. This circuit provides a low- 
impedance path to ground for a-c transients that 

may be present in the d-c supply from induced 

voltages or other sources. The grid bias for both 
amplifiers is derived from the voltage divider 
formed by R6 and R7 and applied to pin 16 of plug 

P1 of each line amplifier. 

129. Locating and Protection Circuits 

The locating and protection circuits of Tele- 
phone Repeater AN/TCC-11 include the open 

circuit locating system (par. 130) and the lightning 

protection circuit (par. 131). The open circuit 

locating system provides a means of determining at 

an attended point the location of a two-wire, power 
interrupting cable break. The lightning protec- 
tion circuit is used to divert to ground high 
voltages induced by lightning or power line dis- 
turbances, thereby protecting the spiral-four cable 

and the repeater equipment. 

130. Open Circuit Locating Relay K1 
(fi. 56) | 

Relay K1 performs the function of an open 
circuit locating relay. The current passing through 
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its solenoid windin*> 13 sufficient to operate the 
relay. A particels, type of two-wire break will 
cause the faidlurs o1 power supplied to the eyaip- 

ment. When the current ceases to flow through 

the winding of K1, the relay releases. The 'e- 
leased contact bridges a large resistance (K2) 
between cable pairs connected to connector J1. 
All K1 relays in the power loop that contain the _ 
wire break release and bridge the R2 resistors 
across the cable pairs connected to connector J1 
at each repeater location. The location of the 

break is determined at the attended point by 

measuring the resistances of the bridging resistors 
on a meter in shunt between the cable pairs (fig. 
28). A break between the attended point and 

the first repeater will cause an infinite resistance 

reading. The reading for a break between the first 
and second repeaters will be the value of the first 
bridging resistor R2, or100,0000hms. Thereading 
for a break between the second and third repeaters 
will be the value of two 100,000-ohm resistors in 

parallel, or 50,000 ohms. The reading for a break 

beyond the third repeater will be the value of 
three 100,000-ohm resistors in parallel, or 33,000 

ohms. This open circuit indicating system will 
function only for a two-wire power interrupting 
break. A one-wire break ordinarily will not cause 
sufficient loss of voltage to allow relay K1 to 
become deenergized. The method of locating a 
one-wire break is described in paragraph 123. 
Capacitor C17 is bridged across the winding of 
relay K1 to reduce crosstalk coupling between 
the two-line amplifiers. 

131. Lightning Protection 
(fig. 29) 

Carbon block lightning arresters are provided 
to protect Telephone Repeater AN/TCC-11 cir- 
cults from damage caused by surges induced in 
the cable as a result of nearby lightning strokes. 
Lightning arresters E5, E6, E8, and E9 (300 v) 

are bridged across the secondary windings of 
repeating coils T1 and T2, and across the primary 

windings of repeating coils T3 and T4. Lightning 
arresters E1 and E4 (600 v) and E2 and E3 (300 

v) are connected between the center tap of the 

Ime windings of the above repeating coils and 
earth ground. Lightning arrester E10 (300 v) is 
bridged between the midpoints of input repeating 
coil Tl and output repeating coil T4. Lightning 
arrester E7 (300 v.) is bridged between the mid- 

point of input repeating coil T3 and output 

repeating coil T2. 



B “ah .B “IRECTION OF TRANSMISSION Scat comets 

eet POWER LOOP | POWER LOOP 
FED FROM l FED FROM 

A B 

1ST 2D - 3D 
REPEATER REPEATER REPEATER | REPEATER ATTENDED 
AN/TCC - II AN/TCC- II ‘AN/TCC -I1 | AN/TCC-II POINT 

CABLE 
CONNECTOR 

Ome: 

FOUR 

O 

U 

b 

600V 
POWER 
SUPPLY 
PP-826 

BREAK ONE BREAK TWO BREAK THREE TELEPHONE 

Figure 28. 

273209—-53——6 

| TERMINAL 
BREAK FOUR | UE ay 

REPEATER 
AN/TCC-8 

<i reese) B-A DIRECTION OF TRANSMISSION 

METER READING 
OHMS 

OVER 200,000 

NOTES: 

RAMP INCLUDES THE TUBE HEATER, B+,AND BIAS 

VOLTAGES FOR LINE AMPLIFIERS AR-I AND AR-2. 

. RELAYS Ki ARE DE-ENERGIZED 8Y LOSS OF D-C 

CAUSED BY LINE BREAKS IN THE POWER LOOP IN 
100,000 WHICH RELAY !S LOCATED. RELAYS ARE NOT 
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TM 2148-23 

Telephone Repeater AN/TCC-11, operation of open circutt locating system. 
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Figure 29. 
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NOTE: 
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LIGHTNING ARRESTERS. 

TM 2150-51 

Telephone Repeater AN/TCC-11, arrangement of lightning arresters, functional schematic diagram. 
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CHAPTER 6 

FIELD MAINTENANCE INSTRUCTIONS 

Section |. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL 

Warning: When servicing Telephone Repeater AN/TCC-11, be extremely careful because of the 
high voltages exposed. Keep one hand in the pocket when measuring socket voltages with the probe. 
With the high voltage off, potentials as great as 600 volts still may be present in the equipment. Before 
touching any part after the voltage is shut off, short the part to ground. Always disconnect the spiral- 
four cable connectors and discharge capacitors C1, C2, C3, and C4 before making resistance measure- 
ments. 

132. Troubleshooting Procedures 
The first step in servicing defective equipment 

is to sectionalize the fault to the assembly respon- 
sible for the abnormal operation of the system. 
The second step is to localize the fault. Local- 
ization means tracing the fault to the defective 
part responsible for the abnormal condition. 
Some faults, such as burned-out resistors, often 

can be located by sight, smell, and hearing. The 
majority of faults, however, must be localized by 
making voltage and resistance measurements. 

a. System Sectionalization. System sectional- 
ization is discussed in TM 11-2150. 

b. Assembly Sectionalization and Localization. 
The tests listed below aid in isolating the source 
of trouble. To be effective the procedure should 
be followed in the order given. Remember that 
servicing procedure should cause no further 
damage to the equipment. First the trouble 
should be localized to a single stage or circuit. 
Then the trouble may be isolated within that 
stage or circuit by appropriate voltage, resistance, 

and continuity measurements. The service pro- 
cedure is summarized as follows: 

(1) Visual inspection. The purpose of visual 
inspection (par. 66) is to locate any vis- 
ible trouble. Through this inspection 
alone, the repairman frequently may 
discover the trouble, or determine the 
stage in which the trouble exists. This 
inspection is valuable in avoiding addi- 
tional damage to the equipment which 
might occur through improper servicing 
methods and in  forestalling future 
failures. 

(2) Power circuit test. These measurements 
(par. 140) prevent further damage to the 

equipment from possible short circuits. 
Since this test gives an indication of the 
condition of the power circuits, its 
function is more than preventive. 

(3) Operational tests. The operational tests 
(pars. 139 and 150) are important 

because they frequently indicate the 
general location of trouble. In many 
instances, the information gained will 
determine the exact nature of the fault. 
To utilize this information fully, all 
symptoms must be interpreted in rela- 

tion to each other. 

(4) Troubleshooting chart. ‘The trouble symp- 

toms listed in this chart (par. 151) will 
aid greatly in localizing trouble. 

(5) Signal substitution. The principal ad- 
vantage of the signal substitution method 
(pars. 156, 157, and 158) is that it usually 

enables the repairman to localize a 
trouble accurately and quickly to a given 
stage when the general location of the 
trouble is not immediately evident from 
the above tests. 

(6) Intermittents. In all these tests the pos- 
sibility of intermittents should not be 
overlooked. If present, this type of 
trouble often may be made to appear by 
tapping or jarring the suspected com- 
ponent. It is possible that the trouble 
is not in the equipment itself but in the 
installation, or the trouble may be due 
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to external conditions. In this event, 

test the installation, if possible. 

133. Troubleshooting Data 

Take advantage of the material supplied in this 
manual. It will help in the rapid location of 
faults. Consult the troubleshooting data in the 
table below. 

Note. Throughout this chapter, the diagrams showing 

the test jigs and test cable assemblies will use the short 

term AN/TCC-11 repeater or the short term AN/TCC-11 

instead of Telephone Repeater AN/TCC-11 to identify the 

test jigs and test cable assemblies. 

Fig. No. Description 

68 Telephone Repeater AN/TCC-11, schematic dia- 

gram. 

69 | Telephone Repeater AN/TCC-11, line amplifier, 

schematic diagram. 

56 | Telephone Repeater AN/TCC-11, power dis- 

tributing circuit, B plus and positive bias 

voltage distribution, schematic diagram. 

10 | Telephone Repeater AN/TCC-11, tube location 

diagram. 

42 | Telephone Repeater AN/TCC-11, line amplifier, 

tube socket d-c voltage and resistance measure- 

ments. 

57 | Telephone Repeater AN/TCC-11, line amplifier 

tube socket d-c voltage and resistance measure- 

ments as part of Telephone Repeater AN/TCC-— 
WE 

43 | Telephone Repeater AN/TCC-11, J1 end cover 
assembly, rear view. 

44 | Telephone Repeater AN/TCC-11, J1 end cover 

assembly, rear view, parts removed to show 
thermistor RT1. 

Description 

45 | Telephone Repeater AN/TCC-11, J2 eid cover 

assembly, rear view. 

46 | Telephone Repeater AN/TCC-11, J2 end cover 

assembly, rear view, parts removed to show 

thermistor RT2. 
47 | Telephone Repeater AN/TCC-11, line amplifier, 

top view, cover in place. - ; 

48 |Telephone Repeater AN/TCC-11, line amplifier, 

top view, cover removed. 

49 | Telephone Repeater AN/TCC-11, line amplifier, 

bottom view. 

50 | Telephone Repeater AN/TCC-11, filter section, 

J7 end. 

51 | Telephone Repeater AN/TCC-11, filter section, 

J8 end. 
52 | Telephone Repeater AN/TCC-11, filter section, 

top view. 

53 | Telephone Repeater AN/TCC-11, filter section, 

bottom view. 

54 | Telephone Repeater AN/TCC-11, filter section, 

right side view. 

55 | Telephone Repeater AN/TCC-11, filter section, 

left side view. 

70 | Telephone Repeater AN/TCC-11, wiring diagram. 

71 | Telephone Repeater AN/TCC-11, line amplifier, 

wiring diagram. 

134. Tools and Test Equipment Required for 
Troubleshooting and Testing 

The tools and test equipment required for 
troubleshooting Telepbone Repeater AN/TCC-11 
are listed below. The technical manuals associ- 
ated with the test equipment also are listed where 
applicable. 

Item Test equipment and tools Amount Technical manual or instruction book a required 

Facilities Kit MK-155( )/TCC: 
10 | Telephone Repeater AN/TCC-11, test jig 

test cable assembly. 
13 | Telephone Repeater AN/TCC-11, line amplifier test. cable 

assembly. 
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Seas Manufacturer’s instruction book 

id Ree TM 11-5043 

The following items are a part of Telephone Carrier Test 

11 | Telephone Repeater AN/TCC-11, line amplifier test jig____ 
12 | Telephone Repeater AN/TCC-11, repeater transmission 

for Ballentine 300. 



lier 

CONTACTS 

NOTES: 

1. MALE CONTACTS ON CONNECTOR ARE 

WIRED TO TERMINALS |! 
TERMINAL BOARD. 

AND 2 OF THE 

2 FEMALE CONTACTS ON CONNECTOR ARE 
WIRED TO TERMINALS 3 AND 4 OF THE 

TERMINAL BOARD. 

TM 2148-24 

Figure 30. Telephone Repeater AN/TCC-11, repeater transmission test cable assembly. 

Test ecvinment and tools Technical manual or instruction book ¥ ae ean 

t 'Telephone Repeater AN/TCC-11, line amplifier extension |__--.-_-------------.4--------- 33 1 

_ test cable assembly. 
Telephone Repeater AN/TCC-11, voltage-resistance test |~._...-.--------=--~---------- 31 1 

cable assembly. 

fesistor, OOUlommicm=mgmes w (GADOUS5a00U0) <2. --sibeh leo ee ee eke UL ee 2 
Resistor; 6800 obmiesetaee, 2 w (ROZ0BMGsed) 22225202 oof ee ee ee eel a ee 2 
Resistor, /2000solmismeee Ub G) 25 Wahi 4 rc 2) oe eee Pea eee Boe ee a ee Sle ee 1 

Resistor 20 COQ niaemmt O, 2: Withee bo temo hl). Serle tree en hs ee esas eee s lesen 1 

Resistor, [3prokniiemeet ae. Ww (GADUOSaNTSO0) ooo oe le te eee ey led hee Sel het 1 

HVGDCHeIig CONm (em cmnamnEs.:.. __ Semen ones Bee ty Ls Gk ie ee oe ae eS eS 1 

CABLE ASSEMBLY 

mesial) TERMINAL 
BOARD 
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~———_—_—__—____—_—- FT. MAX. 

SIG C STOCK NO. 
223034-58 

TERMINAL BOARD MALE CONNECTOR 

NOTES: 

|. PINS ON CONNECTOR ARE WIRED DIRECTLY TO 
CORRESPONDING TERMINALS ON TERMINAL BOARD. 

2. CONNECTOR VIEWED FROM WIRING SIDE. 

TM 2148-25 

Figure 31. Telephone Repeater AN/TCC-11, voltage-resistance test cable assembly. 
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23] 
(@) 3 es | 

O==40 

QO w oth tele 

) 

er 

TERMINAL BOARD 

Figure 32. 

SIG C STOCK NO. 223082-107 

CTT 

OO 

O3 

O6 

O9 

Ol2 

O14 

O\7 

O} O2 

O4 O5 

OR LOm 

O10 Ol 

O20 O13 

O'I5 O16 

O18 O19 

FEMALE CONNECTOR 

NOTES. 

1. PINS ON CONNECTOR ARE WIRED DIRECTLY 
TO CORRESPONDING TERMINALS ON 
TERMINAL BOARD. 

2. CONNECTOR VIEWED FROM WIRING SIDE. 

Telephone Repeater AN/TCC-11, line amplifier test cable assembly. 

TM 2148-26 
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SIG C STOCK NO. 2Z3041-14 SIG C STOCK NO. 223082 0% 

COL GOrIEKS)-2 

Or Oyu O ee 

()6 ©).7.@)/8 

E (5) Ss AN0i@7 

() 12 C)20(C ) 13 

()14C) is OC) té 

SAAGAAGAUGRIABAINIG C)17C)18 ©) 19 

MALE CONNECTOR 
P FEMALE CONNECTOR 

NOTES: 

|) PINS ON MALE CONNECTOR ARE WIRED 

DIRECTLY TO CORRESPONDING PINS ON 

FEMALE CONNECTOR. 

2. CLIP CONNECTS TO REPEATER CHASSIS. 

3. CONNECTORS VIEWED FROM WIRING SIDE. 

TM 2148-27 

Figure 33. Telephone Repeater AN/TCC-11, line amplifier extension test cable assembly. 
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125. “ciephone Repeater AN/TCC-11, Test 
ng | 

(fig. 34) 

a. Use. The Telephone Repeater AN/TCC-11 
test jig is used for making the following tests: 

(1) 
(2) 
(3) 
(4) 
(5) 

Power circuit test. 

Transmission, test. 

Measuring circuit test. 
Gain, control test. 

Order wire test. 

(6) Looping filter test. 
(7) Relay test. 

b. Parts List. The parts for the Telephone 
Repeater AN/TCC-11 test jig are listed in the 

table below. Figure 34 shows the test jig con- 
nected to an AN/TCC-11. 

ie Number 
Item Part required 

Te} Repeating coil (GAb1071) ___ .-.<2s eee. 4 

2 | AN/TCC-11 repeater transmission test 2 

cable assembly. 

3 | Resistor, 600 ohms +1% % w 2 

(GA50083A6000). 
4 | Resistor, 500 ohms +5%, 8 w 1 

(RW30G501). 

Ome LeTmMin a DOB smeeeee oo. Lee ee 2 

6 | Chassis or panel, and hardware as re- |____-_- 

quired. 

136. Telephone Repeater AN/TCC-11, Line 
Amplifier Test Jig 

(fig. 35) | 

a. Use. The Telephone Repeater AN/TCC-11 
line amplifier test jig is used to make the following 
tests on the line amplifiers: 

(1) D-c voltage measurements (par. 149). 

b. 
(2) Signal substitution (par. 158). 
Parts List. The parts used in the Telephone 

Repeater AN/TCC-11 line amplifier test jig are 

listed in the table below. 

Item Ref. symbol Part Dae 

eth? RAS ee Resistor, 600 ohms +1%, 2 
% w (GA50083A6000). 

AA BRASS ae Resistor, 1385 ohms +1%, 1 

% w (GA50083A1350). 

OP eh eames So Resistor, 1000 ohms +5%, 1 
10 w (RW31G102). 

AAW RS, RO eek & Resistor, 1200 ohms +5%, 2 

2w (RC42BF1221). 

De TCON Luis Resistor, 1200 ohms +5%, 2 

10 w (RW31G122). 

OSG me Resistor, 18,000 ohms +5%, 2 

2 w (RC42B183J). 

Tic ed a Eee ee en Resistor, 130,000 ohms tL 

+1%, % w (GA50083A- 
1308). 

a1 ERA ee oe Resistor, 15,000 ohms 1 

+10%, % w (RC20BF- 
153J). 

Ve dahl oveod Sela 8 Resistor, 316 ohms +1%, 2 

% w (GA50083A3160). 

TOS ECL peers een Resistor, 422 ohms +1%, 1 

% w (GA50083A4220). 

DL Ry See 2 ee Resistor, 500 ohms +5%, 1 

8 w (RW30G501). 

PONG Seater See Resistor, 16,000 ohms +1%, 1 
% w (GA50083A1602). 

POPC es ey oes Capacitor, electrolytic, 8uf, 1 

300 v. 

AAS Sag Seabees Capacitor, 0.47 uf, 300 v 1 

(181P47403TS). 
Ais) 0 Bl oS oe eee Abersaniagy le ioyelie. See ee 1 

ENG Se ee ate & 0S Panel or chassis and hard- 

ware as required. 

efip | 2 te ee Bae SS AN/TCC-11 line amplifier 1 

test cable assembly. 
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AN/TCC—!1 LINE AMPLIFIER 
TEST JIG 

TBI 

R4 

AN/TCC—1I) LINE AMPLIFIER 
TEST CABLE ASSEMBLY 

NOTES: 

THE LINE AMPLIFIER TEST JIG IS COMPRISED OF THE 

PARTS LISTED BELOW: 

SYMBOL TOLERANCE VOLTAGE RATING 

[at | 500 OnMS 25% 
ERS aIeGSI% Shoe] een VAWATE | 
[ra [135 OWS = 1% | vawatt | 
[as | 1000 onMs = 5% | 10 warts | 

[2 wars | 
[2 warts | 

1200 OHMS + 5% 2 WATTS 
| RIO,RU | ISK+5% 2 WATTS 

[Ri2,Ri3_| 600 OHS= 1% 
Os 
[Ris,Ri6 | 316 OHMS*1% | V/2WATT | 

T™ 2148-29 

Figure 35. Telephone Repeater AN/TCC-11, line amplifier test jig. 

137. General Precautions 
Whenever the repeater is serviced, observe the 

following precautions very carefully: 
a. Be careful when the end panels are removed; 

dangerous voltages are exposed. 
b. Careless replacement of parts often makes 

new faults inevitable. Note the following points: 
(1) Before leads are unsoldered from a part, 

note the position of the leads. If the 
part, such as a transformer, has a number 

of connections, tag each of the leads to it. 
(2) Be careful not to damage other leads by 

pulling or pushing them out of the way. 
(3) Do not allow drops of solder to fall into 

the assemblies; they may cause short 

circuits. 

83 



(4) A carelessly soldered connection may 
create a new fault. It is very important 
to make well-soldered joints; a poorly 

soldered joint is one of the most difficult 
faults to find. 

(5) When a part is replaced in the line ampli- 

fier circuits, be sure to use an exact 

duplicate of the original part. A part 

with the same electrical va ie ).. dif- 
ferent physical size may cause ‘rouble, 

Give particular attention to per 

grounding when replacing a part. Use 
the same ground as in the original wi. 
Failure to observe these precautions may 
result in a change in gain or may cause 
undesired oscillations in the circuit. 

Section Il. TROUBLESHOOTING TELEPHONE REPEATER AN/TCC-11 

138. Telephone Repeater AN/TCC-11, Gen- 
eral Troubleshooting Procedures 

a. Procedure When Trouble Is Known. When 
an AN/TCC-11 is received by field maintenance 
personnel and the defective part is known, use 

the following procedures: 
(1) Disassemble the equipment (par. 169) 

if required. 
(2) Perform resistance measurements to verify 

the location of the trouble. 

(3) Replace the defective part. 
(4) Assemble the repeater (par. 170). 

(5) Perform the operational tests (par. 139). 

b. Procedure When Trouble Is Not Known. When 
an AN/TCC-11 is received by field maintenance 
personnel and the nature of the trouble is not 
known, use the following procedures: 

(1) Perform operational tests to locate trouble 

symptoms. 

(2) Use the troubleshooting chart (par. 151) 

to locate trouble to a particular assembly 
or part. It will probably be necessary 
to disassemble the repeater (par. 169) at 

this point. 

(3) Replace defective assembly or part. 
(4) Assemble the repeater (par. 170). 

(5) Perform operational tests (par. 139). 

139. Telephone Repeater AN/TCC-11, Oper- 
ational Tests 

The operational tests are used to check the 
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functioning of Telephone Repeater AN/TCC-11. 
The following operational tests are used. 

a. Power circuit test (par. 140). 
b. Transmission test (par. 141). 

c. Measuring circuit test (par. 142). 

d. Gain switch test (par. 143). 

e. Order wire test (par. 144). 

f. Looping filter test (par. 145). 
g. Relay test (par. 146). 

140. Power Circuit Test 
a. Switch S1 in PWR THRU Position. The 

power circuit test for Telephone Repeater AN/ 
TCC-11 for the PWR THRU position of the PWR 
LOOP-PWR THRU switch Sl is made in the 

following manner: 
(1) Arrange the test set-up shown in figure 36. 

(a) Connect an AN/TCC-11 repeater trans- 
mission test cable assembly (fig. 30) to 
connector J1 of Telephone Repeater 
AN/TCC-11. 

(b) Connect an AN/TCC-11 repeater trans- 

mission test cable assembly to con- 
nector J2 of Telephone Repeater 
AN/TCC-11. 

(c) Connect a voltage-resistance test cable 
assembly to connector J3 of Telephone 
Repeater AN/TCC-11. 

(2) Remove the CONTROLS access port 
cover from the J2 end of the repeater. 

(3) Operate the PWR LOOP-PWR THRU 
switch to the PWR THRU position. 



‘¢) like the resistance measurements de- measurements indicate trouble, refer to 

twled in the table below. If any of the the troubleshooting chart (par. 151). 
ss -f- 

Measured between— 

ii Item checked Normal resistance (ohms) 

fs, Terminal ok oe Terminal ee ae 

iIROWwer-circult resistancemeemmmee. ... ._ 2 wee 3 Jl 1 474) AL PAOD): 

+300. 

Power-circuit insulation resistance_____________-_ 3 jp | 1 J1 | 100K. 

+25K. 

Power-return-circuit resistance..___..__________- 3 J2 1 Ak |, ety 

+20. 

Panel-ground to case ground resistance________- M J3 D J3 | Greater than 5 megohms. 

GREATER THAN 
5 MEGOHMS 

(SEE NOTE |) 

AO BO CO DO EO FOHO JO KOLO MO NO PO RO 

SAAB ARES a 

a a AN/TCC-!I| REPEATER 
VOLTAGE-RESISTANCE 
TEST CABLE, ASSEMBLY 

TELEPHONE 
REPEATER AN/TCC-I! 

AN/TCC-I1 REPEATER 

TRANSMISSION 
7 TEST CABLE ASSEMBLY 

AN/TCC—I| REPEATER 
TRANSMISSION 

TEST CABLE ASSEMBLY 

SWITCH SI 

se 5 NOTES: 

ieee Gu SSSR READING INDICATED IS MEASUREMENT OF 

2. READING INDICATED IS MEASUREMENT OF 
POWER CIRCUIT RESISTANCE, 

— 

100K + 25K 
OHMS 35 = 20 OHMS 3. READING INDICATED IS MEASUREMENT OF 

(SEE NOTE (SEE NOTE 3) POWER RETURN CIRCUIT RESISTANCE. 

4) 4. READING INDICATED IS MEASUREMENT OF 
1,200 300 OHMS POWER CIRCUIT INSULATION RESISTANCE. 

(SEE NOTE 2) 

TM 2148-30 

Figure 36. Telephone Repeater AN/TCC-11, test set-up for power circuit test, Sl in PWR THRU position, 

b. Switch S1 PWk LOOP Position (fig. 37). (1) Use the test set-up and test cable assem- 

The power circuit test for Telephone Repeater blies described in a(1) above. 

AN/TCC-11 for the PWR LOOP position of (2) Operate the PWR LOOP-PWR THRU 

PWR LOOP-PWR THRU switch S1 is made in switch S1 to the PWR LOOP position. 

the following manner: 
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(3) Make the resistance measurements shown measurements indicate trouble, ve fer. te 

in the table below. If any of the the troubleshooting chart (par. }51). 

Measure between— 

Item checked Normal resistance (ohms) 

Terminal yee oe Terminal 1 ane 

POWerecineulteresistan Come esm eee eae ae = a enue ee 3 J1 1 Ji | 1, 200. 
+300. 

Power-circuit insulation resistance___.___------- 3 Ji 1 J2 | Greater than 5 megohms. 

Power-return-circuit resistance______._.__-_--__- 3 J2 1 mie 4D 2e 

Panel-ground to case-ground resistance-_-_-.----- M J3 D J3 | Greater than 5 megohms. 

GREATER THAN 
5 MEGOHMS 

(SEE NOTE !) 

AQ BO CO DO EOQ_EO-HO JO KO LO O 

Grete aaa a Cle wna eee 
AN/TCC-IIl REPEATER 
VOLTAGE-RESISTANCE 

TEST CABLE ASSEMBLY 

TELEPHONE 
REPEATER AN/TCC-Il 

PWR 
Loop| 2e— 

AN/TCC—II REPEATER AN/TCC—II| REPEATER 
TRANSMISSION TRANSMISSION TEST CABLE ASSEMBLY ; TEST CABLE ASSEMBLY 

‘ 

; SWITCH SI 

fe (i 

CURE SE CENCA pale 
|. READING INDICATED IS MEASUREMENT OF 

Ven a Wee | 40 30 OS Sle PANEL-GROUND TO CASE-GROUND RESISTANCE. 

i 2. READING INDICATED IS MEASUREMENT OF 
1,200+300 4.542 POWER CIRCUIT RESISTANCE. 

HM peecainae Gre nee 3. READING INDICATED IS MEASUREMENT OF 
by aS POWER RETURN CIRCUIT RESISTANCE. 

4. READING INDICATED 1S MEASUREMENT OF 
GREATER THAN 5 MEGOHMS POWER CIRCUIT INSULATION RESISTANCE. 

(SEE NOTE 4) 

TM 2148-31 

Figure 37. Telephone Repeater AN/TCC-11, test set-up for power circuit test, S1 in PWR LOOP position. 

86 



441. Traneenission Test 
a, Arrange the test circuit as shown in figure 38. 

b. Make the connections detailed in the table 

below. 

From— 

Unit 

Telephone Repeater AN/TCC-11 

test jig (fig. 34). 

Telephone Repeater AN/TCC-11 

test jig (fig. 34). 

AN/TCC-11 repeater voltage-resist- 

ance test cable assembly. 

Telephone Repeater AN/TCC-—11 

test jig (fig. 34). 

Connecting point 

Connectorstes soe. 

ConnectorieZe2 2 

Terminals 9 and 10 

of TB1. 

Signal Generator SG—71/FCC______- 

IBrObeChOD, DAC. 2... == aes. = 

Repeating coil (GA51071)____-_____ 

Telephone Repeater AN/TCC-11 

test jig (fig. 34). 

Resistors.600) ohms is eee see 

Output No. 1laoz.--. 

TB1. 

Telephone Repeater AN/TCC-—11 | Terminal 10 of TB1__ 
test jig. 

Telephone Repeater AN/TCC-11 | Terminal 10 of TB1__ 

test jig. 

Telephone Repeater AN/TCC-11 | Terminal 10 of TB1_- 

test jig. 

To—= 

Unit Connecting point 

Telephone Repeater AN/TCC-11_-| J1. 

Telephone Repeater AN/TCC-11__| J2. 

Telephone Repeater AN/TCC-11_-_| J3. 

Power Supply PP-826/U_____--_- 

Protections padeemae so. tes -sseese 

Repeating coil (GA51071)______-_- 

Attenuator TS—402/U_________--_- 

Attenuator TS—402/U________--_- 

Terminals 1 and 4. 

IN terminals. 

OUT terminals. 

Terminals 5 and 6 of 

AEB Sih 

Ground terminal. 

Telephone Repeater AN/TCC-11 

test jig. 

Signal Generator SG—71/FCC_-_-_-_- 

Attenuator TS—402/U___.-----___ Ground terminal. 

Electronic Multimeter ME-—-6/U____| Ground terminal. 

c. Operate the controls as shown in the table 
below. 

Unit Control 

Signal Generator SG—71/FCC________-_- 

Location Position 

Adjusted for minimum out- 

put. 

Signal Generator SG—71/FCC________-- DONO Ree Sra he 7 3 en te ee nee ee ea ON. 

Telephone Repeater AN/TCC-11-_-_-_-_-_-- CANAL P © bo ee oe J1 end panel____| AVG. 

Telephone Repeater AN/TCC-11______- GANA MEP 2S J2 end panel____| AVG. 
Telephone Repeater AN/TCC-11_-__-_-- PWRLOOP—PWRTHRU-_| J2 end panel__.__| PWR LOOP. 

Telephone Repeater AN/TCC-11__----- RSH Dgeet tet: Byres Se J2 end panel___-} 1. 

d. Operate the AC POWER switch on Power 
Supply PP-826/U to the ON position. Adjust 
the 200V ADJ control to obtain a reading of 200 
volts on the test panel meter. 

e. Use Multimeter TS-352/U on the 50-volt 

range and measure the d-c grid bias voltage from 
pin J to pin M on the test cable connected to 
connector J3. This voltage should be approxi- 
mately 16 volts. 
f. Adjust the frequency dial on Signal Generator 

SG-71/FCC in turn to each of the frequency 

settings shown in the table below for the conditions 
in g and h below. 

g. Adjust Attenuator TS-402/U to the db 
settings corresponding to the ambient temperature 

at the time of the test for each of the frequencies 
listed in the table below. 

h. Connect Electronic Multimeter ME-6/U 
across the IN terminals of Attenuator TS-402/U 

and adjust the SG-—71/FCC amplitude controls 
for a reading of 0.25 volts on the ME-6/U for each 

frequency setting. 
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7. Connect the probes on the ME-6/U_ to 
terminals 3 and 4 of TB2 of the Telephone 

Repeater AN/TCC-11 test jig and note the 

readings on the meter. Meter readings for normal 

transmission are given in the table below. 

Ambient temperature at time of test 

Typical 
Frequency 50°RE: 80° F. 110° Ey. ME-6/U 

(ke) reading 
(volts) 

Attenuator TS—402/U 
setting (db) 

68 19 20 21 0. 28-+0. 1 

28 14 15 16 Sot Ll 

12 12 13 14 ay fae yall 

7. Remove the wires connected to terminals 1 

and 2 of TB1 of the Telephone Repeater AN/ 
TCC-11 test jig and connect them to terminals 5 
and 6 of TB2 of the test jig. Remove the 600- 
ohm termination from terminals 5 and 6 of TB2 
and connect it across terminals 1 and 2 of TB1 

(fig. 39). 

k. Repeat the instructions given in f, g, and h, 
above. 

1. Connect the probes on the Electronic Mul- 

timeter ME-6/U to terminals 7 and 8 of TB1 of 
the Telephone Repeater AN/TCC-11 test jig. 

m. The readings on the Electronic Multimeter 

ME-6/U for typical operation are the same as 

given in the table associated with 7 above. 

142. Measuring Circuit Test 

The test set-up for the measuring circuit test is 

the same as for the transmission test (fig. 38). 

The measuring circuit test is performed in the 
manner given below. 

a. Repeat the steps given in paragraph 141a, 
b, c, and d. 

6. Adjust the frequency output of Signal Gen- 
erator SG—71/FCC to 68 ke. 

c. Adjust Attenuator TS—402/U for 19 db, 20 
db, or 21 db of attenuation to correspond to the 
ambient temperatures of 50° F., 80° F., or 110° 

F., respectively, at the time of the test. 

d. Connect the ME-6/U across the Attenuator 

TS-402/U input and adjust the output of the 

SG-71/FCC to obtain a reading of 0.25 volts on 
the meter of the ME-6/U. 

e. Use the ME-6/U to measure the voltages on 
the voltage-resistance test cable assembly con- 
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nected to J3 of the Telephone Repeater AN/TCC— 
11 as shown in the table below. 

Positive Negative Typical ME-6/U 
Item tested robe on probe on Ge 

Be terminal reading (volts) 

Iamaimip: 1 22S A M 0. 021 +0. O01 

Oupram).; Vases C M ees 

f. Remove the wires connected to terminals 1 
and 2 of TB1 of Telephone Repeater AN/TCC-11 
test jig and connect them to terminals 5 and 6 of 
TB2 of the test jig. Change the 600-ohm termi- 
nation from terminals 5 and 6 of TB2 to terminals 

1 and 2 of TB1 (fig. 39). 

g. Repeat the procedures in 6, c, and d above. 
h. Use Electronic Multimeter ME-6/U to meas- 

ure the voltages on the voltage-resistance test 
cable assembly connected to J3 of Telephone 

Repeater AN/TCC-11 as shown in the table below. 

Positive Negative Typical ME-6/U 
Item tested probe on probe on yipice 

terminal terminal reading (volts) 

Mhay Ghacho nese So R M 0. 02140. 01 

Outram. 22 = nee E M 1380-315 

143. Gain Switch Test 

The gain switch test set-up is the same as for the 
transmission test (fig. 38). The gain switch test 

is performed in the following manner. 
a. Repeat the steps described in paragraph 141a, 

b, c, and d. 
b. Repeat the steps described in paragraph 

142b,c,andd. Connect the ME-6/U to terminals 
3 and 4 of TB2 and note the meter reading on the 
db scale. 

c. Operate the GAIN AMP 1 switch to the 
LOW position. The meter reading should be 2.5 
db 0.5 db less than the meter reading of 6 above. 

d. Operate the GAIN AMP 1 switch to the 
HIGH position. The meter reading should be 
2.5 db +0.5 db greater than the meter reading of 
step 6 above. 

e. Operate the GAIN AMP 1 switch to the 
AVG position. 

f. Remove the wires connected to terminals 1 

and 2 of TB1 of the Telephone Repeater 
AN/TCC-11 test jig and connect them to terminals 
5 and 6 of TBI of the test jig. Remove the 
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7. Connect the probes on the ME-6/U_ to 
terminals 3 and 4 of TB2 of the Telephone 
Repeater AN/TCC-11 test jig and note the 
readings on the meter. Meter readings for normal 

transmission are given in the table below. 

Ambient temperature at time of test 

ee RPS Typical 
Frequency 50° EY. 80° F. TOS ee ME-6/U 

(ke) reading 
(volts) 

Attenuator TS—402/U 
setting (db) 

68 19 20 Pat 0. 28+0. 1 

28 14 15 16 3 1 

12 2 1133 14 3+ .1 

7. Remove the wires connected to terminals 1 

and 2 of TB1 of the Telephone Repeater AN/ 
TCC-11 test jig and connect them to terminals 5 
and 6 of TB2 of the test jig. Remove the 600- 
ohm termination from terminals 5 and 6 of TB2 
and connect it across terminals 1 and 2 of TB1 
(fig. 39). 

k. Repeat the instructions given in f, g, and h, 
above. 

/. Connect the probes on the Electronic Mul- 

timeter ME-6/U to terminals 7 and 8 of TB1 of 

the Telephone Repeater AN/TCC-11 test jig. 

m. The readings on the Electronic Multimeter 
ME-6/U for typical operation are the same as 

given in the table associated with 7 above. 

142. Measuring Circuit Test 

The test set-up for the measuring circuit test is 

the same as for the transmission test (fig. 38). 

The measuring circuit test is performed in the 
manner given below. 

a. Repeat the steps given in paragraph 141a, 
b, c, and d. 

6. Adjust the frequency output of Signal Gen- 
erator SG—71/FCC to 68 ke. 

c. Adjust Attenuator TS-402/U for 19 db, 20 
db, or 21 db of attenuation to correspond to the 
ambient temperatures of 50° F., 80° F., or 110° 
F., respectively, at the time of the test. 

d. Connect the ME-6/U across the Attenuator 
TS—402/U input and adjust the output of the 
SG-71/FCC to obtain a reading of 0.25 volts on 
the meter of the ME-6/U. 

e. Use the ME-6/U to measure the voltages on 
the voltage-resistance test cable assembly con- 
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nected to J3 of the Telephone Repeater AN/TCC-— 
11 as shown in the table below. 

Positive Negative Typical ME-6/U 
Item tested robe on probe on boNee 

Roreaat terminal reading (volts) 

invamip: 1 eS A M 0. 021+0. 01 . 

Outamp.. 1222%2 28 C M OO > LO 

f. Remove the wires connected to terminals 1 
and 2 of TB1 of Telephone Repeater AN/TCC-11 
test jig and connect them to terminals 5 and 6 of 
TB2 of the test jig. Change the 600-ohm termi- 
nation from terminals 5 and 6 of TB2 to terminals 
1 and 2 of TB1 (fig. 39). 

g. Repeat the procedures in 6, c, and d above. 
h. Use Electronic Multimeter ME-6/U to meas- 

ure the voltages on the voltage-resistance test 

cable assembly connected to J3 of Telephone 
Repeater AN/TCC-11 as shown in the table below. 

Positive Negative Typical ME-6/U 
Item tested probe on probe on Meee 

terminal terminal reading (volts) 

Jinan ps 22-92 eee R M 0. 02140. O1 

Outvamp a2 === eee E M a3 West ES 

143. Gain Switch Test 

The gain switch test set-up is the same as for the 
transmission. test (fig. 38). The gain switch test 
is performed in the following manner. 

a. Repeat the steps described in paragraph 141a, 
b, c, and d. 

b. Repeat the steps described in paragraph 
1426,c,andd. Connect the ME-6/U to terminals 

3 and 4 of TB2 and note the meter reading on the 
db scale. 

c. Operate the GAIN AMP 1 switch to the 
LOW position. The meter reading should be 2.5 
db 0.5 db less than the meter reading of b above. 

d. Operate the GAIN AMP 1 switch to the 
HIGH position. The meter reading should be 
2.5 db +0.5 db greater than the meter reading of 
step 6 above. 

e. Operate the GAIN AMP 1 switch to the 
AVG position. 

jf. Remove the wires connected to terminals 1 
and 2 of TB1 of the Telephone Repeater 
AN/TCC-11 test jig and connect them to terminals 
5 and 6 of TB1 of the test jig. Remove the 



SG-7I/FCC 

SIGNAL 

GENERATOR 

ME-6/U 

ELECTRONIC 

MULTIMETER 

6,800 REPEATING | (SEE NOTE 2) 
+5% COIL 

TS- 402/uU 

O00 

ATTENUATOR 

oe a ce 

+ 

+ nN 

¢7) 

O O 

6,800 Os 
+5% 

500 t+1% 
PP-827/U 

10 W 

ME - 6/U 

ELECTRONIC (: OUT 600 
MULTIMETER 2 +1% 

(SEE NOTE2 ) 

AN/TCC-I1 REPEATER 

Fear 
ae 

ME-71/FCC ayy, | 

| 
| TRANSMISSION TEST 

ea CABLE ASSEMBLY 

PART OF 
AN/TCC- 11 REPEATER TEST JIG 

( SEE NOTE 3) 

(GC eer roi os 
AN/TCC-I! REPEATER Ca 
VOLTAGE - RESISTANCE 
TEST CABLE ASSEMBLY 

(SEE NOTE! ) 

NOTES: 

1. AN/TCC-Il REPEATER VOLTAGE- 
RESISTANCE TEST CABLE ASSEMBLY 

1S USED FOR A-C AND D-C VOLTAGE 

MEASUREMENTS, 

2. ONLY ONE ELECTRONIC MULTIMETER 

ME-6/U IS NEEDED FOR TESTS 

USING THIS SETUP. 

3. ME-7l IS USED ONLY DURING CROSS 
TALK TEST. 

4. TERMINALS 5 AND 6 ARE TERMINATED 
(SEE NOTE 2) IN 6OO OHMS ONLY DURING LOOPING 

FILTER AND CROSSTALK TESTS. 

ME - 6/U 

AN/TCC- 11 aa 
REPEATER 

ELECTRONIC 

MULTIMETER 

5. UNLESS OTHERWISE SHOWN: RESISTORS 

ARE IN OHMS. 

600 IN 
2 +1% 

(SEE NOTE 4) 

AN/TCC-1I1 REPEATER 

TRANSMISSION TEST 
CABLE ASSEMBLY 

PART OF 

AN/TCC~-II REPEATER TEST JIG 

Figure 38.—Telephone Repeater AB/TCC-11, test set-wp for transmission test, transmission circuit 1. TM 2148-32 
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Figure 39.—Telephone Repeater AN/TCC-11, test set-up for transmission test, transmission circuit 20. 
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600-ohm termination from terminals 5 and 6 of 
TB1 and connect it across terminals 1 and 2 of 
Bi. 

g. Connect the probes on the Electronic Multi- 
meter ME-—6/U to terminals 7 and 8 of TB1 of the 

Telephone Repeater AN/TCC-11 test jig. Note 
the meter reading on the db scale. 

h. Operate the GAIN AMP 2 switch to the 
LOW position. The meter reading should be 2.5 
db +0.5 db less than the meter reading indicated 
in g above. 

1. Operate the GAIN AMP 2 switch to the 

HIGH position. The meter reading should be 2.5 
db +0.5 db greater than the meter reading indi- 
cated in g above. 

47. Operate the GAIN AMP 2 switch to the 

AVG position. 

144. Order Wire Test 

The test set-up for the order wire test is the 

same as for the transmission test (fig. 38). The 
order wire test is performed in the following 
manner. 

a. Repeat the steps outlined in paragraph 141a, 

b, c, and d. 

6. Adjust the frequency output of Signal Gen- 
erator SG—71/FCC to 1 ke. 

c. Connect the Electronic Multimeter ME-6/U 
across the Attenuator TS—402/U input and adjust 
the SG-71/FCC output control to obtain a reading 
of 0.25 volts on the ME-6/U. 

d. Adjust the Attenuator TS—402/U for 10 db of 
attenuation. 

-e. Connect the ME-6/U to terminals 3 and 4 of 
TB2 of the AN/TCC-11 repeater test jig. ; 

f. The reading on the ME-6/U for typical order 
wire operation is 0.052 +0.015 volts. 

g. Connect the ME-6/U to pin L and pin M 

(ground) on the voltage-resistance test cable 
assembly connected to connector J3 of Telephone 
Repeater AN/TCC-11. 

h. The reading on the ME-6/U for typical order 
wire operation is 0.08 +0.025 volts. 

7. Remove the wires connected to terminals 1 

and 2 of TB1 of the AN/TCC-11 repeater test jig; 
change the 600-ohm termination from terminals 5 
and 6 of TB2 to terminals 1 and 2 of TB1; and 

connect the wires removed from terminals 1 and 
2 of TB1 to terminals 5 and 6 of TB2 of the 

test jig (fig. 39). 

7. Repeat the procedure described in ¢ above. 
k. Connect the Electronic Multimeter ME-6/U 

to terminals 7 and 8 of TB1 of the AN/TCC-11 
repeater test jig. 

l. The reading on the Electronic Multimeter 
ME-6/U for typical order wire operation is 0.052 

+0.015 volts. 

m. Connect the Electronic Multimeter ME-6/U 

to pin N and pin M (ground) of the voltage- 
resistance test cable assembly connected to con- 

nector J3 of the Telephone Repeater AN/TCC-11. 

n. The reading on the ME-6/U for typical order 
wire operation is 0.08+0.025 volts. 

145. Looping Filter Test 

The test set-up for the looping filter test is the 

same as for the transmission test (par. 141). 

a. Repeat the steps outlined in paragraph 141a, 

b, and ec. 

b. Operate the AC POWER switch on Power 

Supply PP-827/U to the ON position. Adjust the 
200V ADJ control to obtain a reading of 200 volts 
on the test panel meter. 

c. Operate the frequency dial on the Signal Gen- 
erator SG—71/FCC, the REP switch on the Tele- 

phone Repeater AN/TCC-11, and the push 

buttons on Attenuator TS—402/U as shown in the 

table below. 

d. Connect Electronic Multimeter ME-6/U 

across the Attenuator TS—402/U input. 

e. Adjust the input to the TS—402/U to obtain 
a reading of 0.25 volts on the ME-—6/U for each 
setting of the frequency dial of the SG—71/FCC. 

f. Connect the Electronic Multimeter ME-6/U 
probes to terminals 7 and 8 of TB2 of the AN/ 
TCC-11 repeater test jig. 

g. Meter readings for proper looping filter trans- 
mission are given in the table below. 

SG-71/FCC | Ts-402/U <a 
ooueaey, SO at eee ae ME ae 

68 10 3 | Less than 0.0012. 

83 10 3 | 1.2 +0.8. 

83 10 2 | Less than 0.012. 

91 10 3 | Less than 0.012. 

91 10 2. \ 1.75 1.0. 

91 10 1 | Less than 0.04. 

99 10 2 | Less than 0.04. 

99 10 1) SPA SEM LE 

110 10 1 | Less than 0.04. 

146. Relay Test 

The test setup for the relay test of Telephone 
Repeater AN/TCC-11 is shown in figure 40. The 
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relay test is performed in the following manner: 

a. Connections and Settings. Make the con- 
nections and settings described in (1) through (5) 

below. 

(1) Connect the repeater transmission test 
cable assemblies to connectors J1 and J2 

of Telephone Repeater AN/TCC-11. 

(2) Connect a 2,000-ohm, 25-watt resistor 

between the 200-volt terminal of Power 

Supply PP-827/U and terminals 3 and 
4 of the test cable connected to con- 

nector J2. 

(3) Connect a 20K, 5-watt resistor between 
terminals 3 and 4 of the test cable con- 
nected to connector J2 and power supply 

ground. 

(4) Connect terminals 1 and 2 of the test 

TS-352/U 
MULTIMETER 

AN/TCC-I| REPEATER 
TRANSMISSION TEST 

CABLE ASSEMBLY 

cable connected to connector J1 to power 

supply ground. 
(5) Operate the POWER LOOP-PO‘\VER 

THRU switch to the POWER THRU 

position. 
b. Measurements. Make the measurements de- 

scribed in (1) to (4) below. 
(1) Use Multimeter TS-352/U to measure 

the resistance between terminals 1 and 4 

of connector J1 with the power off. 

(2) The resistance measured in (1) above 

should be approximately 100K. 
(3) Apply power to the test setup and 

measure the resistance between terminals 

1 and 4 of connector J1 with Multimeter 

TS-352/U. 
(4) The resistance obtained in (3) above 

should be greater than 2 megohms. 

AN/TCC—I1 
REPEATER AN/TCC—11 REPEATER 

TRANSMISSION TEST 
CABLE ASSEMBLY 

90 

PWR THRU 

SWITCH SI 

(SEE NOTE) 

NOTE: 

THE POWER LOOP-POWER THRU SWITCH IS 
IN POSITION INDICATED FOR RELAY 
OPERATION TEST. 

200 Vv 

PP—827/U 
POWER SUPPLY 

TM 2148-34 

Figure 40. Telephone Repeater AN/TCC-11, test set-up for relay test. 
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147. AN/TCC-11 Line Amplifier, Trouble- 
shooting Procedure 

When trouble has been localized to the line 
amplifier, remove the line amplifier from the 
AN/TCC-11 repeater. If this has been done 

already proceed as described below. 
a. Test all tubes. 
b. Use Multimeter TS-352/U to make the 

resistance measurements outlined in h below to 
insure that the equipment will not be damaged 
when power is applied. 

c. Measure the tube socket d-c resistance with 
the line amplifier disconnected from any associated 

equipment (fig. 42). 
d. Set up the test circuit (par. 148). 

LINE AMPLIFIER 
AR | OR AR 2 

2D AMPL IST AMPL 
6028 6028 
xV2 XVI 

Figure 42. 
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e. Measure the_ tube socket d-c voltages (par. 

149). 
f. Perform the signal substitution procecures 

(par. 158). 

g. Locate and replace the defective part. 

h. Perform the operational tests (par. 150). 

Item tested Measure between— ne Cee ee 

B plus to ground | Pins 8 and 5 of | Over 20 meg- 

insulation. plug P1. ohms. 

Filament string_-_-- Pins 11 and 138 of | 120. 

plug P1. 

NOTES: 

1. A, INDICATES VOLTAGE MEASUREMENTS 
WITH EACH LINE AMPLIFIER TESTED AS 
A SEPARATE UNIT IN LINE AMPLIFIER 
TEST JIG. 

2. B, INDICATES RESISTANCE MEASUREMENTS 
WITH LINE AMPLIFIERS DISCONNECTED 
FROM ASSOCIATED EQUIPMENT. 

3. USE 20,000 OHMS PER VOLT MULTIMETER. 

4. VOLTAGE READINGS ARE SHOWN ABOVE 
LINE; RESISTANCE READINGS ARE 
SHOWN BELOW LINE. 

5. ALL RESISTANCES IN OHMS. 

6 ALL MEASUREMENTS MADE FROM TUBE 
PIN TO CHASSIS GROUND. 

7. %, INDICATES THAT 50-VOLT RANGE MUST 
BE USED. 

TM 2148 -36 

Telephone Repeater AN/TCC-11, line amplifier, d-c voltage and resistance measurements. 



448. &N7'CC-11 Line Amplifier Test Setup 

Tie line amplifier test setup is made in the 

ranrer described in a through d below. 
wu. Connect Ji of the AN/TCC-11 line amplifier 
test jig-to plug P1 of the line amplifier being tested. 

b. Operate the line amplifier gain switch (S51) 

to the middle position corresponding to the AVG 
position. 

c. Connect terminals 2 and 5 of TB1 of the test 
jig to the output of the Power Supply PP-827/U 
being used for the test. 

d. Connect Signal Generator SG—71/FCC out- 
put No. 1 to terminals 3 and 0 of TB1 on the 

test jig. 

149. AN/TCC-11 Line Amplifier, D-C Volt- 
age Measurements 

The AN/TCC-11 line amplifier d-c voltage 
Measurements are made in the following manner: 

a. Set up the test circuit (par. 148 and fig. 41). 

b. Turn the test power supply on and adjust it 

to 200 volts (par. 1450). 

c. Measure tube socket d-c voltages on the line 
amplifier using the AN/TCC-—11 line amplifier test 
jig (fig. 42). 

d. If the measurements obtained in ¢ above 

indicate trouble, locate the defective part by 
checking the resistors and capacitors involved in 

the measurement. 

150. AN/TCC-11 Line Amplifier, Opera- 
tional Tests 

-a. Transmission Test. The AN/TCC-11 line 

amplifier transmission test is performed in the 
manner described below: 

(1) Set up the test circuit (par. 148 and fig. 
41). Operate the gain switch on the line 
amplifier to the center (AVG) position. 

(2) Turn the test power supply on and adjust 

it to 200 volts (par. 1450). 

(3) Operate the power switch on Signal Gen- 

erator SG—71/FCC to the ON position 
and allow a 2-minute warmup time before 

using it. 
(4) Connect the ME-6/U to terminals 4 and 1 

(ground) of TB1 of the line amplifier 

test jig, and adjust the SG—71/FCC out- 
put controls to obtain the readings on 
the ME-6/U indicated in the second 
column in (6) below. 

(5) Connect the ME-6/U to terminals 14 and 

17 (ground) of TB1 on the AN/TCC-11 

line amplifier test jig, and adjust the 
SG-71/FCC output controls to obtain 
the readings on the ME-6/U indicated 
in the third column in (6) below. 

(6) The ME-6/U readings for normal trans- 

mission are shown in the chart below. 

Voltage readings | Voltage readings 
ME-6/U con- ME-6/U con- 

Frequency nected to termi- | nected to termi- 
nals 4 and 1 nals 14 and 17 

(volts) (volts) 

68 0.17 OETA SEO ce! 

28 . 30 77+ .3 

2, . 36 a SS ee: 

b. Gain Switch Test. The AN/TCC-11 line 

amplifier gain switch test is made in the manner 
described below: 

(1) Repeat the steps outlined in a(1), (2), 

and (3) above. 

(2) Connect the ME-6/U to terminals 4 and 1 
(ground) of TB1 of the test jig, and 
adjust the SG—71/FCC output controls 
to obtain a reading of 0.17 volts on the 
ME-6/U when the SG—71/FCC is trans- 
mitting 68 ke. 

(3) Connect the ME-6/U to terminals 14 

and 17 (ground) of TB1 on the AN/ 

TCC-11 line amplifier test jig and note 
the meter reading on the ME-6/U. 

(4) The reading on the ME-6/U obtained in 

(3) above should be 0.77 volt +0.3 volt. 
Record the db reading which corresponds 
to this reading. 

(5) Operate the gain switch (S1) to its full 
counterclockwise position. 

(6) The ME-6/U reading should decrease 2.5 

db +0.5 db with respect to the reading 
taken in (4) above. 

(7) Operate the gain switch (S1) to its full 

clockwise position. 

(8) The ME-6/U reading should increase 2.5 

db +0.5 db with respect to the reading 
in (4) above. 

151. Field Level Troubleshooting Chart 

The following chart is supplied as an aid in 

locating trouble in Telephone Repeater AN/ 
TCC-11. This chart lists the symptoms which 
the repairman observes while making tests. The 
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chart also indicates how to localize trouble quickly 
to the plug-in assemblies and parts. The signal 
substitution tests outlined in paragraphs 153 and 
154 are used to supplement this procedure. Whea 

the trouble has been localized to a stage or a 
circuit, a tube check and voltage and resistance 
measurements should be sufficient to isolate the 

defective part. 

Symptom 

1. Power circuit resistance incorrect 

on power circuit test with $1 

in both the PWR THRU and 

PWR LOOP positions. 

2. Power circuit resistances incor- 

rect, S1 in POWER THRU 

position only. 

3. Power circuit resistances incor- 

rect, Sl in POWER LOOP 

position only. 

4, Power return resistance incorrect, 

S1 in POWER THRU posi- 

tion. 

94 

Probable trouble 

Defective tube heater_____._-_--- 

Defective amplifier. _.-_--------- 

Defective resistor..-_22242-20~..5 

Defective capacitorss== = === 

Defective power switch____------- 

Defective transformer Ti 2_=- 2s— - 

Defective connection between con- 

nectors Pl and J4 or connectors 

J6 and P3. 

Defective arrester H10__—_=_=____ 

Defective transformer T4________-_ 

Defective transformer T2_.______-_ 

Defective connection between con- 

nectors P4 and J9. 

Open winding on relay K1______-_- 

Defective connection between con- 

nectors J6 and P3. 

Defective transformer T2 or T3___ 

Defective connection between con- 

nectors P4 and J9 or connectors 

J6 and P38. 

Defective arrester H7___..__~___- 

Defective relay K1_._._-_- (Ate h eet es s 

Defective capacitor: Cl7ae- =. es 

Defective power switch S1________ 

Correction 

Check all tubes, replace defective tube. 

Check to see that resistance from pin 8 to 

pin 5 on P1 of both line amplifiers is greater 

than 2 megohms. If not, replace the 

amplifier. 

Check resistors R5, R8, R9, R10, and R11 

on filter section. Replace any found to be 

defective. 

Check capacitors C8, C9, C10, C11, C12, 

C138, C14, and C15 on filter section. Re- 
place any found to be defective. 

Check power switch. Check continuity 

through switch contacts. Repair or re- 

place, if defective. 

Check transformer T1 (par. 153). 

if defective. 

Check continuity through pins 15 on con- 

nectors Pl and J4, and through pins 13 

and 15 on connectors J6 and P38. Repair 

or replace, if defective. 

Check arrester E10 (par. 77). 

defective. 

Replace, 

Replace, if 

Check transformer T4 (par. 153). 

if defective. 

Check transformer T2 (par. 153). 

if defective. 

Replace, 

Replace, 

Check continuity through pin 5 on connec- 
tors P4 and J9. Replace, if defective. 

Check resistance of relay winding K1 ter- 

minals 7-8. Typical resistanée is 30 ohms. 

Replace, if defective. 

Check continuity, through pin 13 on connec- 

tors J6 and P3. Repair or replace, if de- 

fective. 

Check transformers T2 and T3 (par. 153). 
Replace, if defective. 

Check continuity through pins 5 of connec- 
tors J4 and P9 and through pin 13 of con- 

nectors J6 and P38. Repair or replace, if 

defective. 

Check arrester E7 (par. 77). Replace, if de- 

fective. 

Check winding resistance of relay K1 (ter- 

minals 7 and 8). Typical resistance is 30 

ohms. Replace, if defective. 

. Check capacitor C17. Replace, if defective. 

Check continuity through power switch. 

Repair or replace, if defective. 



Symptom 
Ee 

5. 

6. 

16 

8. 

10. 

11. 

12. 

13. 

14, 

15. 

Power return resistance incorrect, 

S1 in POWER LOOP position. 

Incorrect power insulation re- 

sistance, Slin POWER THRU 

position. 

Incorrect power insulating re- 

sistance, Sl in POWER LOOP 

position. 

Panel ground to case insulation 

resistance low. 

. Incorrect transmission at any or 

all of the test frequencies 1, 12, 

28, 68 ke (power circuit nor- 

mal). 

Order wire inoperative (1-ke 

transmission normal). 

Incorrect positive grid bias volt- 

age. 

Incorrect a-c voltage reading at 

test jack J3 (68-ke transmis- 

sion normal). 

Gain switch not functioning (68- 

ke transmission normal). 

Looping filter transmission incor- 

rect (1-, 12-, 28-, and 68-ke 

transmission normal). 

Relay K1 does not operate-__-_-_-_- 

Probable trouble 

Defective transformer T3 or T4__- 

Defective power switch 81_______- 

Defective resistor R2_-_-_.-.....-- 

Defective power switch_________- 

Defective looping filter___._______- 

Defective transformer T2 or T3__- 

Defectivemclayelcle see eo ee 

Defective transformer T3 or T4__- 

Defective power switch.________- 

Defective arrester E7 or E10_____- 

Mechanical contact causing short__ 

Defectiveyarresters2 2eeeee oe 

iIDefectivercapacitors=.222s4—— —— == 

Defective transformer_________-_- 

Defective components in transmis- 

sion circuit. 

JBI diel abribaval so es eRe aS Pa 

Defective resistors 2 2s. eee Zee 

Defectivercapacitors_--—-- 222 522— 

Defective wiring to test jack J3___ 

Mechanical breakage in shaft cou- 

pling. 

Looping filter FL 5 defective_____- 

Defective arrester E7___-__-__-___ 

Defective capacitor C17_____._.-- 

Detectivemelay Ct oo ee 

Correction 

Check transformers T3 and T4 (par. 153). 

Replace, if defective. 

Check continuity through power switch 81. 

Repair or replace, if defective. 

Check resistor R2. Replace, if defective. 

Check insulation resistance between switch 

contacts. Repair or replace, if defective. 

Check looping filter FL5. Replace, if de- 

fective. 

Check transformers T2 and T3 (par. 153). 

Replace, if defective. 

Check relay K1. Replace, if defective. 

Check transformers T3 and T4 (par. 153). 

Replace, if defective. 

Check insulation resistance between power 

switch contacts. Repair or replace switch, 

if defective. 

Check arresters E7 and E10 (par. 77). 

place, if defective. 

Check to see that the short is still present 

with the repeater assembled without case. 

If it is still present, inspect equipment for 

mechanical defect. 

Check arresters El, E2, E8, and E4 (par. 

77). Replace, if defective. 

Check capacitor Cl, C2, C3, and C4. 

place, if defective. 

Check transformers T1, T2, T3 and T4 (par. 

153). Replace, if defective. 

Use signal substitution to locate defective 

component (pars. 156 through 158). 

Re- 

Re- 

Make continuity tests on wiring from termi- 

nal N of J3 to terminal 3 of FL 3 and from 

terminal L of J3 to terminal 3 of FL 4. 

Replace defective wire. 

Check R6 and R7. Replace, if defective. 

Check C16. Replace, if defective. 

Make continuity test on wiring associated 

with measurement. Replace defective 

wiring, 

Check switch shaft couplings. Replace, if 

defective. 

Check looping filter (par. 145). Replace, if 

defective. 

Check arrester E7 (par. 77). 
defective. 

Check capacitor C17. Replace, if defective. 
Replace relay K1. 

Replace, if 
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Figure 48. 
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XE 6 122 P4 

SHOCK ABSORBER, 
CRT | UNDERNEATH) 

Telephone Repeater AN/TCC-11, J1 end cover assembly, rear view. 

‘TM 2148-37 
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Figure 44. Telephone Repeater AN/TCC-11, J1 end cover 

RTI 

T™ 2148-38 

assembly, rear view, parts removed to show thermistor RT1. 
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Figure 45. Telephone Repeater AN/TCC-11, J2 end cover assembly, rear view. 
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Figure 46. Telephone Repeater AN/TCC-11, J2 end cover assembly, rear view, parts removed to show thermistor RT2. 
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Figure 47. Telephone Repeater AN/TCC-11, line amplifier, top view, cover in place. | 
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Figure 48. Telephone Repeater AN/TCC-11, line amplifier, top view, cover removed. 
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Figure 49. Telephone Repeater AN/TCC-11, line amplifier, bottom view. 
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Figure 50. Telephone Repeater AN/TCC-11, filter section, J7 end. 
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Telephone Repeater AN/TCC-11, filter section, J8 end. 
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Section Ill. ADDITIONAL TROUBLESHOOTING INFORMATION 

152. General 
Additional troubleshooting information included 

in this manual consists of d-c resistances of trans- 

formers and coils (par. 153), voltage measurements 

(par, 154), and d-c voltage and resistance measure- 

ments of the line amplifier as part of AN/TCC-11 

(par. 155). 

153. D-c Resistances of Transformers and Coils 
a. The d-c resistances of transformers and coils 

in Telephone Repeater AN/TCC-11 are shown in 

the chart below: 

Transformer or coil | Terminals Ohms 
ee pee 

fell eno OTM A eat Gaya oy oe Re 1-2 2.2 

3-4 2. 2 

5-6 12 

7-8 Dehra 

b. The d-c resistances of transformers and coils 

in line amplifiers AR1 and AR2 of Telephone 
Repeater AN/TCC-11 are shown in the chart 

below: 

Transformer or coil Terminals Ohms 

ADEE aot ol Dekh se EAT Se Aa ea ee ees 1-2 7.8 

| 3-4 43. 0 

| 5-6 | 242.0 

Gua ise oY Sees ee eae pee Sees 1-2 3. 8 

3-4 12. 4 

5-6 | 216.0 

Li eee ene ek eee eet AE Me Sr ee 3.5 

OD Peake aos Spt nen eS Aca ey el oS ae 2. 0 

154. Telephone Repeater AN/TCC-11, Volt- 
age Measurements 

Voltage measurements on Telephone Repeater 

AN/TCC-11 are made with the same test setup 
used for the transmission test of transmission cir- 

cuit 1 (par. 141 and fig. 38). The measurements 

are made in the following manner: 

a. Operate the power switch on Signal Genera- 

tor SG-—71/FCC to the off position. 

6b. Turn on the power supply and adjust it to 

200 volts (par. 1450). 

c. Use Multimeter TS—352/U to make the volt- 

age measurements indicated in the chart below. 

Measure between— | Ts-352/U 

Voltage measured | | reading 

i SP in) Pin (volts) 

(CUS es SS BU eres mee J VIE Corn lee 16 

PAVE a gue orget aner 20 0e +1 B Mi(ond) 3 16. 5 

Wiircathoder Ss» svesfe 2 Spe eet Poe oY En ea Zee ee BOS 

V2, cathode_______ | K | M (gnd)___-- Bees 17 
RO Ee ee ere Gen Bs Se Fy eee ond. y ene 17 

Velen ca LhOd Gems aoe eee SS el aaa oP a 

V2 cathode see a= PS eve (end eae 17s 2 

Lael ONDA Moka ete Sevet H 1A OF eg 36 Depa 144 

155. D-c Voltage and Resistance Measure- 
ments of Line Amplifier as Part of AN/ 
TCC-11. 

a. Assemble the repeater without the cylindrical 
case (fig. 58). Attach the line amplifier AR1 to 

the filter section by means of the line amplifier 
extension test cable assembly (fig. 33). 

b. Use the same test set-up that was used for 

the transmission test (par. 141 and fig. 38). 

c. Turn the power supply on and adjust it to 

200 volts (par. 1456). 

d. Use Multimeter TS-352/U to make the 

voltage measurements shown in figure 57. 

e. Turn the power supply off and make the 

resistance measurements shown in figure 57. 

f. Remove the line amplifier extension test 

cable assembly and connect P1 on line amplifier 

AR1 to J7 on the filter section. Connect line 
amplifier AR2 to the filter section by means of the 
line amplifier extension test cable assembly. 

g. Repeat the steps outlined in c, d, and e above 

for line amplifier AR2. 
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LINE AMPLIFIER : 
KR | 

2D AMPL IST AMPL 
6028 6028 
XV2 XVI 

LINE AMPLIFIER 
AR 2 

NOTES: 

|. MEASUREMENTS ARE MADE WITH LINE 
AMPLIFIERS CONNECTED TO TELEPHONE 
REPEATER AN/TCC-II. 

2. CONNECT AMPLIFIER TOFILTER SECTION 
WITH EXTENSION TEST CABLE ASSEMBLY. 

3. USE 20,000 OHMS PER VOLT MULTIMETER. 

4. VOLTAGE READINGS ARE GIVEN ABOVE LINE, 
RESISTANCE READINGS ARE GIVEN BELOW 
LINE. 

5. UNLESS OTHERWISE SHOWN RESISTANCES 
ARE IN OHMS. 

2D AMPL IST AMP 6. ALL MEASUREMENTS MADE FROM TUBE 
6028 ates r PIN TO CHASSIS GROUND. 
xv2 xvi 7. % INDICATES THAT 50V RANGE MUST 

BE USED. 

T™ 2148-5! 

Figure 57. Telephone Repeater AN/TCC-11, line amplifier, tube socket d-c voltages and resistance measurements as part of 

repeater. 
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Section IV. SIGNAL SUBSTITUTION 

156. Telephone Repeater AN/TCC-11, Signal 
Substitution 

a. Transmission Circuit 1. Telephone Repeater 

AN/TCC-11 signal substitution chart is used to 
locate trouble in transmission circuit 1 of Tele- 
phone Repeater AN/TCC-11. The test set-up is 

the same as for the transmission test (par. 141 and 

fig. 38) except that Telephone Repeater AN/TCC-— 

11 is assembled without the cylindrical case (fig. 

58). The signal substitution procedures are 

given below: 

(1) Repeat the transmission test outlined in 

paragraph 141a through d, f and g. 

(2) Use the ME-6/U to perform the signal 

substitution as described in the chart 

below: 

Telephone Repeater AN/TCC-11, Transmission Circuit 1, Signal Substitution Chart 

ME-6/U connections 
Typical ME-6/U reading 

(volts) 
Pesitive probe to— Negative probe to— | Corrective measures 

Component Terminal Component Terminal | 68 ke 28 ke 12 ke 

ee oes | Buletits c2 atin 8 | 0.021 | 0.038 | 0.045 | Check T1 (par. 153). 
| Check arrester E5 (par. 77). 

Check connections through J1. 

Check FL1 (par. 161). 

bs shed eae bes Os Mabe 2 021 . 038 . 045 | Check connections through Pl and J4. 

Check FL1 (par. 161). 

1D ames ge Sey fad Op Reaeee ae 6 | 021 . 038 .045 | Check FL1 (par. 161). 

| | Check AR1 (par. 158). 
EA ee lial io 2 Oy ey aver = 6 38 00 . 36 Check ARI (par. 158). 

Check FL4 (par. 161). 

Check connections through J7. 

Check thermistor RT1 (par. 167). 

LDCR Odes eee i lpr Olby. ales cee = 2 . 38 si) . 36 Check FL4 (par. 161). 

| Check T4 (par. 153). 
Check arrester E8 (par. 77). 

PSA etome rae etal Bee cl ae 8 . 38 . 36 36 Check T4 (par. 1538). 

| | Check arrester E8 (par. 77). 

| | Check connections through J5 and P2. 

b. Transmission Circuit 2 (fig. 39). The test 

set-up for signal substitution of transmission cir- 
cult 2 is the same as for transmission circuit 1. 

The signal substitution procedures are given 
below. 

(1) Remove the wires connected to terminals 

1 and 2 of TB1 of the AN/TCC-11 

repeater test jig and connect them to 

terminals 5 and 6 of TB2 of the test jig. 

REZ 

Remove the 600-ohms resistor from ter- 

minals 5 and 6 of TB2 and connect it to 

terminals 1 and 2 of TB1. 

(2) Repeat the transmission test outlined in 

paragraph 141f, g, and h. 
(3) Use the ME-6/U to perform the signal 

substitution as described in the chart 

below. 



telephone Repeater AN/TCC-11, Transmission Circuit 2, Signal Substitution Chart 

ME-6/U connections 
Typical ME-6/U reading 

(volts) 
Positive probe to— Negative probe to— Corrective measures 

Component Terminal Component Terminal 68 ke 28 ke 12 ke 

13... 2 .oeeee S || “Gaia 8 0. 021 0. 038 0. 045 | Check connections through J2. 

| Check T3 (par. 153). 

| Check looping filter FL5 (par. 161). 
Check arrester E9 (par. 77). 

| | Check FL3 (par. 161). 

ig Be Cie cre ss s PS) lS es Pe Reema 2 021 . 038 . 045 | Check FL8 (par. 161). 

Check connections through P3 and J6. 

Check arrester E9 (par. 77). 

Tl vse eae (aye lad te Baie eee 6 aO2d . 038 .045 | Check FL3 (par. 161). 

Check AR2 (par. 158). 

EOS a 2S og 8 By aie ee 6 . 38 . 36 . 36 Check AR2 (par. 158). 

Check FL2 (par. 161). 

Check connections through J8. 
Check thermistor RT2 (par. 167). 

ED EE Me & Seer ql, ASM iby a peas 2 . 38 . 86 . 36 Check FL2 (par. 161). 

Check arrester E6. 

Check T2 (par. 153). 
AT, BE Aes Debi weer sso 8 i. 8 . 38 . 36 . 36 Check T4 (par. 153). 

| Check arrester E6 (par. 77). 

| | Check connections through J9 and P4. 

157. Telephone Repeater AN/TCC-11, 1-kc Generator SG-71/FCC to 1 ke. Adjust 
Signal Substitution the TS-402/U attenuator to 10 db. 

Note. Locate and repair any trouble in the carrier (3) Connect the ME-6/U across the TS-402/U 

frequency transmission circuits before making any 1-ke 

signal substitution. 

a. Transmission Circuit 1. ' 
(1) Repeat the steps outlined in paragraph 

141a through d of the transmission test. 
(2) Adjust the frequency output of Signal 

input and adjust the SG—71/FCC output 

control for a reading of 0.25 volt on the 
ME-6/U. 

outlined in the chart below. 

1-ke Signal Substitution Chart Transmission Circuit 1 

(4) Perform the signal tracing procedures 

ME-6/U connections 

Typical 

Positive probe to— Negative probe to— Dee Corrective measures 

(volts) 

Component Terminal Component Terminal 

Jp bal so eee eae oes Sak Lee eee Se, 4 0.08 | Check FL1 (par. 161). 

| Check FL2 (par. 161). 

Rp BP Pe hee ee eee eae Sule HD Gee Maa ee A .08 | Check FL4 (par. 161). 

Check wiring to FL1. 
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b. Transmission Circuit 2 (fig. 39). 
(1) Remove the wires connected to terminals 

1 and 2 of T1 of the AN/TCC-11 repeater 
test jig and connect them to terminals 5 
and 6 of TB2 of the test jig. 

(2) Remove the 600-ohm resistor connected 

to terminals 5 and 6 of TB2 and connect 

it to terminals 1 and 2 of TB1. 

(3) Connect the ME-6/U across the TS—402/U 

input and adjust the SG-71/FCC output 
control for a reading of 0.25 volt on the 

ME-6/U. ; 
(4) Perform the signal tracing procedures 

detailed in the chart below: 

1-ke Signal Substitution Chart Transmission Circuit 2 

ME-6/U connections 

Typical 

Positive probe to— Negative probe to— ie Corrective measures 

(volts) 

Component Terminal | Component Terminal 

TSS seeeaeeee oes tire ee) aig 2 Say nas a A ag a a 4 0.08 | Check FL8 (par. 161). 

Check FL4 (par. 161). 

ING ae Oe a 53) lhe Ee] 32 Si epee ee gee SRN 4 .08 | Check FL2 (par. 161). 

Check wiring to FL3. 

158. AN TCC-11 Line Amplifier, Signal Sub- 
stitution 

The procedures for the AN/TCC-11 line ampli- 
fier signal substitutions are described below: 

a. Set up the test circuit (par. 148 and fig. 41). 

b. Turn on the power supply and adjust it to 

200 volts (par. 1450). 

c. Turn on Signal Generator SG—71/FCC and 

allow a 2-minute warmup period before using it. 
d. Connect Electronic Multimeter ME-6/U to 

terminals 4 and 1 (ground) of TB1 of AN/TCC-11 

line amplifier test jig. 
e. Adjust the SG—71/FCC output for the proper 

voltage reading on the ME-6/U for each of the 
frequencies given in the chart below: 

ME-6/U 
SG-71/FCC frequency settings (ke) readings 

(volts) 

Ghee en ERIN, os 2 3 I Oe Te OeanA 

ee one ad ee eS EE a es . 30 

11S RET ARR Sao | ts oR ae gee BY . 36 

f. Use Electronic Multimeter ME-—6/U to per- 
form the signal tracing procedures outlined in the 
AN/TCC-11 Ine amplifier signal substitution 
chart below. 

AN/TCC-11 Line Amplifier Signal Substitution Chart 

ME-6/U connections 
Typical ME-6/U reading 

(volts) 
Positive probe to— Negative probe to— Corrective measures 

Component Terminal Component Terminal 68 ke 28 ke 12 ke 

Eee eee Pe eGround — |e 0. 052 0. 095 0. 11 Check wiring from P1 to EQ1. 

Check EQ1 (par. 162). 
(Veta snenes Ae CY OCIA ee a ee = 052 . 095 11 Check EQ1 (par. 162). 

Check EQ2 (par. 163). 
HO2 arena. EA Gro ud... 2 aco eects . 052 . 095 2 AM Check wiring between EQ1 and EQ2. 

HO Zee ee Sol, SCPOUIIC 5 ioe ae eee 2033 > OES! 033 Check EQ2 (par. 163). 

Check R20. 
Standvoli_-2=- Pele COU Gs = pee eee ee . 016 . 016 016 Check R21, R22, and R23. 

Check T1 (par. 153). 
ies ae 5E Ae Ground. sae eee . 016 . 016 016 Check wiring between E1 and T1. 

Check T1 (par. 153). 
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AN/TCC-11 Line Amplifier Signal Substitution Chart—Continued 

ME-6/U connections 
Typical M E-6/U reading 

(volts) 
Positive probe to— Negative probe to— Corrective measures 

Component Terminal Component Terminal 68 ke 28 ke 12 ke 

Tle 6! Crow pi aes ss . 0035 . 0035 . 0035 | Check T1; check S1. 

Check R1, R17, R18, and R19. 

Check Cl and C6. 

Check L2 (par. 153) check Z2 (par. 164). 

Vals ee en (iGround2. | eeeeeee . 0035 . 0035 . 0035 | Check R2. 

Check wiring. 

Velveeta oee. 2 oie GCOUNCS 2s | eee 21 . 084 sella Check C2, C3, and C11. 

Check Z1 (par. 166). 

Check R3 and R4. 

YAS. Jags Sule GrrOuln Cae ape |e eee al 084 yal Check Z1 (par. 166). 

ipa: 5 cele Let Ground. eee a: . 084 ett Check R7 and wiring. 

Vee et sk Sey Ground 4A See 4.7 Se 4.7 Check C8, C10, and C12. 

Check R8 and R10. 

Check T2 (par. 153). 
(OR Se An ae COUT Cees | ae es ae. Saree lh Check T2 (par. 153). 

Standjotisss. = LE) | CE anouaanels Ree Sb es 77 ott a thes Check Ll (par. 153). 

Check R18, R14, and R15. 

Check C13 and C14. 

ee Sh a fe one JUSS Sy Sa Peery Bases 2S . 26 5 PAS . 26 Check T2 (par. 153). 

Yi PFO Ema Ra eee Alo 2 rey a ee ea |e 8 ple Saks eal Check R16. 

Check C15. 
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Section V. PARTS TESTING 

159. Telephone Repeater AN/TCC-11, Parts 

Testing 
The paragraphs which follow are intended as a 

guide in determining the quality of the major 

parts of Telephone Repeater AN/TCC-11. In- 

structions are given for testing high-pass, low- 

pass filters FL1, FL2, FL3, and FL4 (par. 161), de- 
lay equalizer EQ1 (par. 162), basic equalizer EQ2 
(par. 163), regulator network Z2 (par. 163), loop- 

ing filter FL5 (par. 165), interstage network Zl 

(par. 166), and thermistors RT1 and RT2 (par. 
167). 

160. Telephone Repeater AN/TCC-11, Equip- 
ment Required for Parts Testing 

The equipment required for testing the parts 
of Telephone Repeater AN/TCC-11 is listed in 

the chart below. 

Item) Test equipment faeces A 

1 | Electronic Multimeter | Manufacturer’s 1 

ME-6/U. instruction 

book. 

2 | Multimeter TS—352/U_| TM 11-5527______ 1 

3 | Signal Generator | Manufacturer’s 1 

SG-71/FCC. MSRP ONG ip @yin 

book. 

4) Repeating “coulwnG A= = | eee 1 
51116). | 

pei “Clipuleads : 252 2228224 yc a Re Gee ell 2 

Gol cResistor, 15, 000 ohms os. eee ees 1 

+5%; 4 w 

(RC20BF153J). 

7 | Resistor, 1,620 ohms | RRP 5 20 PN aN 2 

+1%; ew 
(GA50083A1621). 

Salatesistor. O00 = yolmisd |: = = sus ae eee 2 

= %; % WwW 

(GA50083A6000). 

Ue hesistors.200. ohing jae 4.0 ee eee 1 

+1%; %w 
(GA500832000). 

POM ANWeSIStOrn OS; Leaah ig... = sees eee 2 

+1%; 4w | 
(GA500838A68R1). 

| 

161. Telephone Repeater AN/TCC-11, High- 
Pass, Low-Pass Filter Test 

a. High-Pass Section Test Set-Up. Arrange 
the A test circuit shown in figure 59 as indicated 
below. 

(1) Connect the BAL OUTPUT of Signal 
Generator SG—71/FCC to a protection 
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pad consisting of a 15,000-ohm resistor 

in series and a 600-ohm resistor in shunt. 
Designate the junction pomt between 

these resistors as test point A. Desig- 
nate the other end of the 600-ohm 
resistor as ground. 

(2) Connect a 600-ohm resistor across the 

binding posts of Electronic Multimeter 
ME-6/U. 

(3) Terminate terminals 3 and 4 of the high- 
pass, low-pass filter with a 1,620-ohm 

resistor. 

b. High-Pass Sections Test. The procedures for 
testing the high-pass sections of filters FL1, FL2, 

FL3, and FL4 are outlined below: 

(1) Adjust the frequency output of Signal 
Generator SG—71/FCC to 5KC. 

(2) Disconnect terminals 1 and 2 of the high- 

pass, low-pass filter from test point A 

and ground and connect Electronic Mul- 
timeter ME-6/U test leads to these 

points. 

(3) Adjust the amplitude controls of the 
SG-71/FCC to obtain a meter reading of 

0.5 volt on the ME-6/U. 

(4) Disconnect the ME-6/U from terminals 

A and ground and connect terminals 1 
and 2 (ground) of the high-pass, low-pass 
filter to test point A and ground. 

(5) Connect the test leads from the ME-6/U 

to terminals 5 and 6 (ground) of the filter. 

(6) Note the reading on the ME-6/U. For 

correct 5-ke transmission, the meter 

reading should be less than 0.012 volt. 
(7) Remove the ME-6/U connections from 

terminals 5 and 6 of the filter and connect 
the ME-6/U to test point A and ground. 
Remove the leads which connect termi- 

nals 1 and 2 of the filter to terminals A 

and ground. 3 
(8) Adjust the SG—71/FCC frequency output 

to 20 ke. 

(9) Repeat the procedures given in (3), (4), 

and (5) above. 
(10) Note the reading on the ME-6/U. For 

correct 20-ke transmission, the reading 
should be greater than 0.48 volt. 

c. Low-Pass Section Test Set-Up. Arrange the 
B test circuit shown in figure 59 as indicated below. 

(1) Remove the 600-ohm resistor from the 

protection pad and replace it with a 

1,620-ohm resistor. 



ee ee 15K 

SG-71/FCC 
SIGNAL ME-6/U 

A GENERATOR FILTER ELECTRONIC 
MULTIMETER 

SG-71/FCC 
SIGNAL ME-6/U 

B GENERATOR FILTER ELECTRONIC 
MULTIMETER 

SG-7I/FCC 
SIGNAL ME-—6/U 

C GENERATOR EQUALIZER ELECTRONIC 
MULTIMETER 

ME-6/U 
ELECTRONIC 
MULTIMETER 

SG-7I/FCC 
SIGNAL 

D GENERATOR 

3 
oO 

REGULATOR 
NETWORK 

O 
4 

REPEAT 
COIL 

SG-7I/FCC 
SIGNAL 

ME-6/U 

iz GENERATOR 
ELECTRONIC 
MULTIMETER 

® NOTE: 
UNLESS OTHERWISE SHOWN: 
RESISTORS ARE IN OHMS. 

TM 2148-63 

Figure 59. Telephone Repeater AN/TCC—11, test set-ups for testing equalizers, filters, and regulator networks, 
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(2) Remove the 1,620-ohm resistor from 

terminals 3 and 4 of the filter and ter- 

minate terminals 5 and 6 of the filter in 

600 ohms. 

(3) Remove the 600-ohm resistor from the 

ME-6/U_ binding posts and replace it 

with a 1,620-ohm resistor. 

d. Low-Pass Section Test. The test procedures 

for testing the low-pass sections of filters FL1, 
FL2, FL3, and FL4 are outlined below: 

(1) Adjust the SG—71/FCC frequency output 

to 2 ke. 

(2) Repeat the steps given in 6(2), (3), and 

(4) above. 

(3) Connect the ME-6/U test leads to ter- 

minals 3 and 4 (ground) of the filter. 

(4) Note the reading on the ME-6/U. For 

correct 2-ke transmission, this reading 
should be greater than 0.41 volt. 

(5) Remove the ME-6/U test leads from ter- 

minals 3 and 4 of the filter and remove 

the leads which connect terminals A and 

eround to filter terminals 1 and 2. 

(6) Connect the test leads from the ME-6/U 

to terminals A and ground. 

(7) Adjust the SG—71/FCC frequency output 

tO alee: 

(8) Repeat the procedures given in 6(3) and 

(4) above. 

(9) Repeat the procedure given in (3) above. 

(10) Note the reading on the ME-6/U. For 

correct 12-ke transmission, this reading 

should be less than 0.002 volt. 

162. Telephone Repeater AN/TCC-11, Delay 
Equalizer Test 

a. Test Set-Up. Arrange the C test circuit 

shown in figure 59. Repeat the steps given in 

paragraph 161a(1), and (2). 

6. Test. The procedures for testing the delay 

equalizer EQ1 of Telephone Repeater AN/TCC-11 
are outlined below: 

(1) Adjust Signal Generator 

frequency output to 20 ke. 

(2) Connect the ME-6/U test leads to ter- 

minals A and ground. 

(3) Adjust the SG-71/FCC amplitude con- 

trols to obtain a meter reading of 0.5 
volt on the ME-6/U. 

Disconnect the ME-6/U leads from A and 

ground and connect terminals 1 and 2 
(ground) of the delay equalizer to test 
point A and ground. 

SG-71/FCC 

(4 
~na’] 
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(5) Connect the ME-6/U to .crminal:'5 and 

4 (ground) of the equalizer. 

(6) Note the reading on the ME-6/U. For 

correct 20-ke transmission, this reading 
should be greater than 0.485 volt. 

(7) Adjust the SG—71/FCC frequency output 

to 50 ke. 

(8) Remove the ME-6/U leads from delay 

equalizer terminals 3 and 4 and remove 
the leads that connect terminals 1 and 2 

of the delay equalizer to A and ground. 
(9) Repeat the procedures given in (2) 

through (5) above. 

(10) Note the reading on the ME-6/U for 

correct 50-ke transmission, this reading 

should be less than 0.495 volt. 

163. Telephone Repeater AN/TCC-11, Basic 

Equalizer Test 

a. Test Set-Up. The test set-up for the basic 
equalizer test is the same as for the delay equalizer 
test (C, fig. 59). 

b. Test. The procedures for testing the basic 
equalizer EQ2 of Telephone Repeater AN/TCC-11 
are outlined below: 

(1) Adjust Signal Generator SG—71/FCC fre- 
quency output to 12 ke. 

(2) Repeat the procedures given in paragraph 

1626(2) through (5). 

(3) Note the reading on the ME-6/U. For 

correct 12-ke transmission, this reading 

should be between 0.138 and 0.149 volt. 

(4) Adjust the SG—71/FCC frequency output 

to 68 ke. 
(5) Repeat the procedures given in paragraph 

1626(8) and (9). 

(6) Note the reading on the ME-6/U. For 
correct 68-ke transmission, this reading 

should be between 0.308 and 0.334 volt. 

(7) Adjust the SG—71/FCC frequency output 

for 100 ke. : 
(8) Repeat the procedures given in paragraph 

1626(8) and (9). 

(9) Note the reading on the ME-6/U. For 

correct 100-ke transmission, this reading 
should be between 0.47 and 0.505 volt. 

164. Telephone Repeater AN/TCC-11, Regu- 
lator Network Test 

a. Test Set-Up. Set up the D test circuit shown 
in figure 59. 



(4) Connect output No. 1 of Signal Generator 
SG-71/FCC to a protection pad consist- 
ing of a 15,000-ohm resistor in series and 

a 200-ohm resistor in shunt. Designate 
the junction of these two resistors as test 

point A. 
(2) Designate the other end of the 200-ohm 

resistor as ground. 

b. Test. The procedures for testing the regulator 
network of Telephone Repeater AN/TCC-11 are 

outlined below: 
(1) Connect the ME-6/U across test point A 

and ground. 
(2) Adjust the SG—71/FCC frequency output 

to 12 ke. 

(3) Adjust the SG—-71/FCC amplitude con- 
trols to obtain a meter reading of 0.5 volt 
on the ME-6/U. 

(4) Connect terminal 1 of the regulator to A, 

and terminal 2 of the regulator to ground. 
(5) Note the reading on the ME-6/U. For 

correct 12-ke regulator network operation 
this reading should be between 0.314 and 

0.338 volt. 
(6) Remove the regulator network connection 

point from A and ground. 
(7) Adjust the SG—71/FCC frequency output 

to 24.5 ke. 
(8) Repeat the procedures given in (3) and 

(4) above. 

(9) Note the reading on the ME-6/U. For 

correct 24.5-ke operation of the regulator 
network, this reading should be between 

0.334 and 0.359 volt. 
(10) Repeat the procedure given in (6) above. 

(11) Adjust the SG-71/FCC frequency out- 

put to 68 ke. 
(12) Repeat the procedures given in (3) and 

(4) above. 
(13) Note the reading on the ME-6/U. For 

correct 68-ke operation of the regulator 
network, this reading should be between 

0.298 and 0.319 volt. 

165. Telephone Repeater AN/TCC-11, Loop- 

ing Filter Test 

a. Test Set-Up. Set up the E test circuit shown 

in figure 59. 
(1) Connect output No. 1 of the signal gen- 

erator to a protection pad consisting of 

two 600-ohm resistors in series and a 68.1- 

ohm resistor in shunt. Designate the 
junctions of the 68.1-ohm resistor with 
the two 600-ohm resistors as test points 

A and B (fig. 59). 
(2) Connect a 68.1-ohm resistor across the 

binding posts of Electronic Miltimeter 

ME-6/U. 
(3) Connect terminals 1 and 3 (ground) of a 

repeating coil to the binding posts on 
the ME-6/U. 

(4) Connect terminal S on the repeating 
coil to the ground terminal on _ the 

SG-71/FCC. 
(5) Connect test leads to terminals 4 and 5 

of the repeating coil. 
b. Test. The procedures for testing looping 

filter FL5 of Telephone Repeater AN/TCC-11 

are outlined below: 
(1) Adjust the SG—71/FCC frequency output 

to 75 ke and the filter switch to the full 

clockwise position. 

(2) Connect the test leads from the repeating 

coil to test points A and B. 

(3) Adjust the SG—71/FCC amplitude con- 

trols for a ME-6/U meter reading of 0.5 

volt. 
(4) Remove the test leads from test points 

A and B and connect terminals 7 and 8 

of filter FL5 to test points A and B. 
(5) Connect the test leads from the ME—-6/U 

to terminals 1 and 2 of filter FL5. 

(6) Note the reading on the ME-6/U. For 
correct 68-ke looping filter transmission, 

this reading should be less than 0.005 volt. 
(7) Remove the filter connections from test 

points A and B. 
(8) Adjust the SG-71/FCC frequency output 

to 83 ke. 

(9) Repeat the procedures given in (2) 

through (5) above. 

(10) Note the reading on the ME-6/U. For 

correct 83-ke transmission, this reading 
should be between 0.035 and 0.09 volt. 

(11) Adjust the SG-71/FCC frequency out- 
put to 91 ke and the filter switch to the 

middle position. 
(12) Repeat the procedures given in (2) 

through (5) above. 
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(13) Note the reading on the ME-6/U. For 

correct 91-ke transmission, this reading 
should be between 0.395 and 0.11 volt. 

(14) Adjust the SG—71/FCC frequency out- 
put to 99 ke and the filter switch to the 

full counterclockwise position. 

(15) Repeat the procedures outlined in (2) 

through (5) above. 

(16) Note the reading on the ME-6/U. For 

correct 99-ke transmission, this reading 

should be between 0.05 and 0.125 volt. 

166. Telephone Repeater AN/TCC-11, Inter- 
stage Network Test 

To test interstage network Z1 of Telephone 

Repeater AN/TCC-11, use Multimeter TS—352/U 
to make the resistance measurements listed in the 

chart below. 

Measure between Z1 terminals Resistance requirements (of ms) 

Weanid? 2am 2 pe S| 11K +K. 

derives Maes mie (ke 1S eee fa Greater than & megohms. 

Sand 4_ 2s ee eee 330K + 30K. 

167. Telephone Repeater AN/TCC-11, 
Thermistor Test 

The value of resistance of the thermistor de- 

pends on the temperature of the unit. When 
checking the thermistor, determine the ambient 
temperature at the location of the test. Use the 

values of resistance in the chart below which 

corresponds to the temperature at the location of 

test. Use Multimeter TS-352/U to make the 
resistance measurements. 

Thermistor resistance chart 

Measure between terminals 

Resistance in ohms at— 

| 40° F. 50° F. 60° F. 70° F. 80° F. 90° F. 100° F. 110° F. 

Teand22252 2 heh a eS | le re 22 18 14 11 9 i 6 5 

Sialid oe Se oe Oe 830 625 485 Sls 285 230 190 155 

OD) TA oct ls et A 852 643 599 326 294 237 196 160 

Section VI. REPAIRS 

168. Replacement of Parts 169. Disassembly of Telephone Repeater AN/ 

a. Most parts on Telephone Repeater AN/TCC-— TCG 

11 are readily accessible and are easily replaced if 

found to be faulty. Figures 43 through 55 show 
the location of the individual parts. If any switch 
requires replacement, mark carefully with tags 

or other devices the wires connected to the switch 

to avoid misconnection when the new switch is 

installed. Follow this practice whenever replace- 

ment requires the disconnection of numerous wires. 

b. To replace the PWR LOOP-PWR THRU 
switch, loosen the setscrew in the switch knob. 

Remove the knob from the switch shaft. Remove 

the through nut that holds the switch on the panel. 

Move the switch back, away from the receiver 

panel, and lift the switch up to a position where 
all connections are accessible. 

c. To remove either of the gain controls on the 

line amplifiers, first remove the flexible shaft after 
unscrewing the setscrew in the base of the coupling. 

When the flexible shaft has been removed proceed 

in the same manner as for any other switch. 
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The disassembly instructions for Telephone 

Repeater AN/TCC-11 for field maintenance are 
listed below. 

a. Stand the repeater on end with the J1 end 

on top. 

b. Unscrew the three captive mounting screws 

(fig. 4) located on the rim of the J1 end cover 
assembly. 

c. Pry loose the J1 end cover with a screwdriver 

or other tool (fig. 60). Slide the screwdriver blade 

into the prying notch located under the end cover 
assembly rim and work the blade around between 

the cover assembly and the repeater case. Remove 

the J1 end cover assembly. 

d. Remove connectors J4 and J9 from their 
mounting brackets on the interior wall of the 

repeater case (fig. 63) and allow them to dangle 
over the edge of the repeater case so that the line 
amplifier may be removed. 



e. Turn the iine amplifier cover fastener (fig. 61) 

counterclockwise to release it. 

f. Remove the line amplifier cover by grasping 

the four holes in the cover and pulling it vertically. 

g. Unscrew the two line amplifier mounting 

screws (fig. 62). These screws are outlined with 

a black circle for identification. 

h. Remove the line amplifier by pulling it 
vertically. 

i. Turn the repeater end-for-end so that the 

J2 end is on top. 

Figure 60. 

7. Unscrew the three captive mounting screws 
on the J2 end cover assembly. 

k. Repeat d above for connectors J5 and J6. 
1. Repeat e, f, g, and h above at the J2 end. 

m. Depress the filter section catch release and 
push the filter section as far as it will go (fig. 63). 

Caution: Make sure that the cables and con- 
nectors associated with the filter section do not 
get caught on the mounting rails. 

n. Place the repeater on its side and remove the 

filter section from the case by pulling it along the 

mounting rail. 

CAPTIVE 
MOUNTING 
SCREWS 

PRYING 
SLOT 

TM 2148-53 

Telephone Repeater AN/TCC-11, disassembly, method of removing end cover assembly. 
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COVER Jé LINE AMPLIFIER 
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STUD 

_ MOUNTING LINE AMPLIFIER 
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RAILS 

MOUNTING 
RAILS 

LINE AMPLIFIER e 
COVER FASTENER _ RETAINING 

_ BRACKET 
FOR J5 

MOUNTING = (SLIDES TM 2148-5 

Figure 61. Telephone Repeater AN/TCC-11, disassembly, end cover assembly removed to show line amplifier cover. 
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TM 2148-55 

Figure 62. Telephone Repeater AN/TCC-11, disassembly, end cover assembly and line amplifier cover removed. 
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Figure 68. 

170. Assembly of Telephone Repeater AN/ 
TCC-11 

The assembly procedure for Telephone Re- 
peater AN/TCC-11 for field maintenance is given 
below. 

a. Set the repeater case on the end on the floor. 
6. Orient the case so that the slotted guide 

rail faces the repairman. <A red dot on the in- 

terior wall of the case aids in identifying the 
slotted guide rail. 

ce. Orient the filter section. so that the red dot 

on the end of the filter section chassis is on the 

same end as the dot on the interior case wall. 

Aline the red dot on the filter section to corre- 
spond with the dot on the case, so that the filter 
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TM 2148-56 

Telephone Repeater AN/TCC-11, disassembly, line amplifier removed to show filter section. 

section, catch will be alined with the slotted guide 
rail. 

d. Insert the filter section in the case and push 
it down until the filter section catch engages the 
slot in the mounting rail. 

e. Place connectors J5 and J6 so that they dangle 
over the rim of the repeater case. 

f. Orient a line amplifier so that plug P1 of the 

amplifier lines up with connector J8 of the filter 
section. 

g. Insert the line amplifier in the repeater case 
and push it down until it rests on the filter section. 

h. Tighten, the two line amplifier mounting 
screws (fig. 62). 

7. Place the cover on the line amplifier, making 

sure that the gain switch flexible shaft extension 
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passes through the proper hole (fig. 47) in the 
co. er. 

y. Fasten, the line amplifier cover fasten (fig. 

61) by turning clockwise. 
k. Insert connectors J5 and J6 in the ae 

brackets on the interior wall of the case, and place 
the cables in the clips on the sides of the line 
amplifier cover. 

/. Orient the J2 end cover assembly so that the 
positioning stud enters the hole on the cover 

assembly, and the three mounting screws engage 
their respective holes in the cover assembly. 

m. Place the cover assembly on the case and 
push it down as far as possible making sure that 

the line amplifier gain switch flexible shaft exten- 
sion, enters the guide tube on the end panel. 

n. Tighten the three captive mounting screws on 
the cover assembly. 

o. Turn the repeater end-for-end. 

Section VII. 

172. General 

a. This section is intended as a guide to be used 
in. determining the quality of a repaired line 

amplifier for Telephone Repeater AN/TCC-11. 
The minimum test requirements outlined in para- 

eraphs 173 through 180 may be performed by 
maintenance personnel with adequate test equip- 
ment and the necessary skills. Repaired equip- 
ment meeting these requirements will furnish 
uniformly satisfactory operation. 

b. The final testing for the Telephone Repeater 
AN/TCC-11 line amplifier includes the continuity 
tests (par. 174), d-c voltage test (par. 175), gain 

p. Place connectors J4 and J9 so that they 

dangle over the rim of the repeater case. 

g. Orient a line amplifier so that plug P1 lines 
up with connector J7 on the filter section, and 

insert the line amplifier in the repeater case, push- 

ing down until the line amplifier rests on the 
filter section. 

r. Repeat the instructions in fh, 7, and 7 above. 

s. Repeat the procedures given in k above for 
connectors J4 and J9. 

t. Repeat the procedures given in /, m, and n 

above for the J2 end. 

171. Refinishing 
Instructions for refinishing badly marred panels 

on exterior cabinets are given in TM 9—2851. 

Rustproofing instructions for metal parts are given, 

ie bool ty Bo: 

FINAL TESTING, LINE AMPLIFIER 

test without feedback (par. 176), gain test with 

feedback (par. 177), regulation test (par. 178), 

over load test (par. 179), and phase margin test 

(par. 180). All tests use the same basic test setup 
(fig. 41) and are performed in the order in which 

they appear in this manual, so that the procedures 

of one test will follow immediately the procedures 
of the preceding test. 

173. Test Equipment for Final Tests 

The test equipment required for final tests of 
Telephone Repeater AN/TCC-11 line amplifier is 
listed in, the table below. 

Item Test equipment Technical manual or instruction book Fig Bee 

imme lecironice\lultimeters bli 6/ Us aa nee Sek ere | Manufacturer’s instruction book_____ meee 1 

PRON UL IMebeT nL OOO 2) Uae gta sao ee eee ee I Woe WANN Weal SST 9 One te yee Se ee Mees 1 
BR RLOWOLIOUDD Gk E rtody, Uae oe tye Seem oS) ee eet ete Sea ere eg Sia Se i emer 1 
AgiesionaisGeneravor pC) W/E CUS Pec we eee eee ea ee Manufacturer’s instruction book_____ Reka 1 
Beetelephonc, mepeater-A.N/1-C C1 l-linerampliier ‘test jig. 22 wel oS ee ee ee ee | 35 1 

Gam SIR LOE RESON ys oe 0 oar or eee oe PR SS ie Neen A Sa ee Det ene ie a ee {Snap setae 

174. Continuity Tests 

Make continuity tests on all wiring except where 
lack of continuity or incorrect association of appa- 
ratus will cause a failure on some other test. 
Sufficient continuity tests should be made in all 
cases to verify that the electrical association of 
apparatus and equipment is in accord with the 

equipment layout. Check that paired and shielded 

wire is used where specified and that the shielding 

is connected correctly to terminals, panel ground, 
or filament ground where specified. 

Note. Conventional ohmmeters may be used for check- 

ing continuity in this equipment provided the short-circuit 

current between the test leads of the ohmmeter does not 

exceed 200 milliamperes, and the product of the open cir- 

cuit voltage and the short-circuit current does not exceed 

0.4 volt-ampere on any scale. 
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a. Check that ground is present for all terminals 
and all apparatus cases for which ground is 

specified. 
b. Check the absence of ground for all wires 

inclosed in shielding, and all apparatus cases that 

are insulated from the panel. 

c. Check the proper functioning of all controls 
through transmission tests and not by visual in- 

spection alone. 

175. D-c Voltage Test 

a. Test Set-Up. 
in figure 41. 

(1) Connect terminals 2 and 5 of the Tele- 
phone Repeater AN/TCC-11 line ampli- 

fier test jig to the output of the power 

supply. 

(2) Connect connector J1 on the AN/TCC-11 
line amplifier test jig to plug P1 of the 

amplifier to be checked. 

(3) Connect the Signal Generator SG-—71/ 

FCC output number 1 to terminals 3 and 

0 of the test jig through a 130 K resistor. 
Connect one terminal of Signal Generator 
SG-71/FCC directly to terminal 0 of the 

test jig and connect the other terminal to 

terminal 3 through a 130 K resistor. 
b. Test. The d-c voltage test is performed in 

the manner described below. 
(1) Turn on the power supply and adjust to 

200 volts (par. 1456). 5 

(2) The d-c voltage requirements for final 
testing of the line amplifier are given in 
the table below. 

Make the test set-up as shown 

Measure Voltage requirements 

From pin To pin Min Max 

elt eileen iri Oe seas Ground a2. a 55 1725 

Pluie eRe pini2 oes oo | Ground____; A+1.0 | A+2.5 

rales Dear oyon IMG) ee ee Ground____| A+1.0] A+2.5 

Note. A=Value of first reading falling between 15.5 and 17.5. 

176. Gain Test Without Feedback 

The gain test without feedback uses the same 
test setup (fig. 41) as the d-c voltage test (par. 

175). The test procedures are listed below. 
a. Turn on the power supply and adjust to 200 

volts (par. 1450). 

6. Turn on Signal Generator SG—71/FCC and 
allow a sufficient warm-up period before using. 
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c. Operate the gain switch Si co the full clock- 
wise position corresponding to the LOW position. 

d. Use a jumper wire to short the wiper (No. 10) 
contact of switch S1 to panel ground, removing 
feedback. ' 

e. Adjust the Signal Generator _SG—71/FCC 
frequency output to the frequencies shown in 
the table below. 

f. Connect Electronic Multimeter ME-6/U_ to 
terminals 4 and 1 of the test jig and adjust the 
Signal Generator SG-71/FCC output for a voltage 
reading of 0.003 volt on the ME-6/U. Repeat 

this step for each frequency setting indicated in 
the table below. 

g. Connect the ME-6/U to terminals 14 and 17 
on the line amplifier test jig. : 

h. The ME-6/U readings indicating correct 
gains are listed in the table below. 

Frequency ME-6/U reading 
(ke) (volts) 

O8.n lS e0 2 oo ee eet es oe eee jee NO) 

A, erm eM 255.5 hyo tt OE a ORG aa tN Ie ObsE=.°7 

DS A) 3s A es np a a . 68+ .5 

177. Gain Test With Feedback 
a. Test Set-Up. The test set-up for the gain test 

with feedback is the same as for the gain test 
without feedback (fig. 41) with the following 

exceptions. 

(1) Remove the jumper wire between the 

wiper contacts (No. 10) on gain switch S1. 

(2) Remove the 130 K_ resistor between 

Signal Generator SG—71/FCC and _ ter- 
minal 3 of the line amplifier test jig. 

(3) Connect Signal Generator SG—71/FCC 
directly to terminal 3 of the line ampli- 
fier test jig. 

b. Test. The procedures for the line amplifier 

gain test with feedback are described below. 
(1) Adjust the frequency output of Signal 

Generator SG—71/FCC to 68 ke. 

(2) Connect Electronic Multimeter ME-6/U 

to terminals 4 and 1 of the line amplifier 

test jig and adjust the output of SG— 
71/FCC for a voltage reading of 0.051 
volt on the ME-6/U. 

(3) Connect the ME-6/U to terminals 14 and 

17 of the line amplifier test jig. 
(4) The reading for correct 68-ke gain is 

0.25+0.04 volt. Note the ME-6/U 

reading on the db scale. 



(5) Operate win switch S1 to the full counter- 

clockwise position corresponding to the 

LOW position. | 
(6) The reading on the ME-6/U should de- 

» erease 2.5 +0.5 db with respect to the 

reading in (4) above. 
(7) Operate gain switch S1 to its full clock- 

wise position corresponding to the HIGH 
position. 

(8) The ME-6/U reading should increase 
2.5 +0.5 db with respect to the reading 

in (4) above. 

(9) Operate gain switch S1 to the middle 

position. 

178. Regulation Test 

a. Test Set-Up. The test set-up for the line 

amplifier regulation test (fig. 41) is the same as for 

the d-c voltage test (par. 175a). 

b. Test. The procedures for the regulation test 
are described below. 

(1) Remove resistor R4 (135 ohms) from ter- 

minals 9 and 6 of the terminal board. 

(2) The reading on the ME-6/U_ should 

change —3.3 db +1.0 db with respect to 
the reading in paragraph 1776(4). 

(3) Connect a short circuit across terminals 9 
and 6 of the terminal board. 

(4) The ME-6/U reading should increase 

+5.5 db +1.0 db with respect to the 

reading in paragraph 1776(4). 

(5) Adjust the frequency output of SG— 
71/FCC to 28 ke. 

(6) Connect the ME-6/U to terminals 4 and 

1 of the test jig and adjust the SG-—71 
amplitude controls for a meter reading 
of 0.09 volt. 

(7) Connect the ME-6/U to terminals 14 and 

17 of the test jig, and connect a 135-ohm 

resistor to terminals 6 and 9 of TB1. 

(8) Note the reading on the ME-6/U. This 

reading should not deviate more than 
+0.8 db from the reading in paragraph 
177b(4). 

(9) Remove the 135-ohm resistor from ter- 
minals 9 and 6 of the test jig and short 
circuit terminal 9 to terminal 6. 

(10) Note the ME-6/U reading. This read- 
ing should decrease +7.5 db +1.0 db 
with respect to the reading in (9) above. 

(11) Connect resistor R4 to pins 9 and 6 of 

terminal board. 

(12) Adjust the SG—71/FCC frequency out- 
put.to.12 ke. 

(13) Connect the ME-6/U to terminals 4 and 

1 of the line amplifier test jig and adjust 
the SG-71/FCC amplitude controls for 

an ME-6/U reading of 0.11 volt. 
(14) Connect the ME-6/U to terminals 14 

and 17 of the line amplifier test jig. 
(15) Note the reading on the ME-6/U. This 

reading should not deviate more than 

+0.8 db from the reading in paragraph 

1770(4). 
(16) Repeat (10) above. 

(17) Note the reading on the ME-6/U. This 

reading should change 6.3 £1.0 db with 
respect to the reading in (16) above. 

179. Overload Test 

a. Test Set-Up. The test set-up for the over- 

load test (fig. 41) is the same as for the d-c voltage 

test (par. 175a). 

b. Test. The test procedures for the overload 

test are described in detail below. 

(1) Connect resistor R4 (135 ohms) to 

terminals 9 and 6 and short out resistor 

R14 (15 K) on the line amplifier test 

jig. 
(2) Connect Electronic Multimeter ME-6/U 

across terminals 4 and 1 of the test jig 
and adjust the Signal Generator SG—71/ 
FCC amplitude controls for a meter 

reading of 1.75 volts. 
(3) Connect the ME-6/U across terminals 

14 and 17 of the test jig. 
(4) Note the ME-6/U reading. The reading 

should be 7.75 +1.5 volts for correct 

68-ke gain at high load. 
(5) Remove the short circuit from resistor 

R14. 

180. Phase Margin Test 

a. Test Set-Up. The test set-up for the phase 

margin test is the same as for the d-c voltage 
measurements (fig. 41) with the following changes. 

(1) Turn off Signal Generator SG—71/FCC. 

(2) Remove resistor R4 (135 ohms) from 

test jig and leave terminals 6 and 9 

unterminated. 
(3) Connect the leads of Electronic Multi- 

meter ME-6/U to pin 5 of V2 and panel 
ground and set on the 1.0-volt range. 

b. Test. The procedures for performing the 

phase margin test are described below. 

127 



(1) Operate switch S1 to the full counter- 
clockwise position. 

(2) Turn on the power supply and observe 

the ME-6/U. 

(3) For proper phase mar, in the mu!timete> 

needle will come to rest with a sustained 

reading not higher than 0.1 volt within 
15 seconds after the application of power. 

Section VIII. FINAL TESTING, TELEPHONE REPEATER AN/TCC-11 

181. General 

a. This section is intended as a guide to be 
used in determining the quality of a repaired 
Telephone Repeater AN/TCC-11. The mini- 

mum test requirements outlined in paragraphs 

183 to 192 may be performed by maintenance 

personnel with adequate test equipment and the 

necessary skills. Repaired equipments meeting 

these requirements will furnish uniformly satis- 
factory operation. 

b. The final testing for the Telephone Repeater 

AN/TCC-11 includes the continuity tests (par. 
183), filter section d-c resistance test (par. 184), 

repeater d-c resistance test (par. 185), relay 

operation test (par. 186), repeater d-c voltage 

test (par. 187), transmission test, transmission 

circuit 1 (par. 188), transmission test, transmis- 

sion circuit 2 (par. 189), looping filter transmission 

test (par. 190), crosstalk test, transmission 

circuit 1 (par. 191), crosstalk test, transmission 

circuit 2 (par. 192). 

182. Test Equipment Required for Final Testing 

The test equipment required for the final 
testing of Telephone Repeater AN/TCC-11 1s 

listed in the table below. 

Item Test equipment | Technical manual or instruction book Fie. Pant 

[s2A tte uatore Lys -4 021 Wie matt aia ne patie es eeem eres ara eS ee "EM le? aa ee 2) os ee ee Fa. t 1 

Py RecN DWE neR a legs Monti yh Uletaus Bone a ee Sey Se ees ce mei eee eo ee ree ALVES AS 5 ieee Se op oe ee eee" 1 

Spe LHe caerene Mle NAO ay Ul ANE Se eee ee Manufacturer’s instruction book____|____ 1 

Ant Signal Ger er ators Ga AWC Cpe sec Sat eae ge Se ree 3 oe a ha a ee et 1 

5. fe AnGdion evel M epee Bie 7 Usb CC cee pst ae gee) 2 pas as pei oe ATS be th Os Sean le aes a Se ee el Lee 1 

The following items are a part of Telephone Carrier Test Facili- 

ties Kit MK-155( )/TCC: | 

6 Telephone Repeater AN/TCC=II, test jig-._._______2.._ 2_ | Lou urt a NUR rete Ste See 34 1 
it Telephone Repeater AN/TCC-11, repeater transmission test |_.._._____._._-____-_____._.._____- 30 

cable assembly. | 

8 Telephone Repeater AN/TCC-—11, . voltage-resistance -test |-._._2.-.4222____ 2-222 ee 31 1 

cable assembly. | 

9 Telephone--Repeater #A N/ LEC- 11S Bitertsection: test) cable |> oi ul See eee a eee eee 64 2 
assembly. | 

10... Power Stipply: EF P-82 7) Sse ge se EE, i 2 ee eee = nal ea ened Rake nee ea 1 

1s Repeating cotll uC Gah Foi 0 1G) ii aaa eet ew cee eee ee Ca ah ee ee Aes 1 

12° i Resistor? 20; 000soh mass 2.0.95 ie maven ed ee | 2s ROS oe Beene atke ane ie ca eet ues 1 

13) I" Resistor:2 OOO olrmis sae 20575 poo yee ae ec le eal a ea, SN ge a ng aes 1 

14,| Resistor? 6,800 obras 5. Yeo wes ei ae a ae ea eee Sy 4 Soe ee eee =e 2 

15. |* Resistors: 600 ohms: 3 po Wake ope ee realign St a kg ee a hee a pe Ah a 1 

162). Resistor: 135: ohms cab Uoe So hws eee ee eS A Dele) | 5 lope ede eee ay ieee eee ee bape) 1 
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SIG CG STOCK NO. 2Z3041—-14 

MALE CONNECTOR 

NOTES: 

|. PINS ON CONNECTOR ARE WIRED 

DIRECTLY TO CORRESPONDING 
TERMINALS ON TERMINAL BOARD. 

2. CONNECTOR VIEWED FROM WIRING 
SIDE. 

TERMINAL BOARD 
TM 2148-62 

Figure 64. Telephone Repeater AN/TCC-11, filter section test cable assembly. 
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AN/TCC-I| REPEATER 

FILTER SECTION 

AN/TCC-I! REPEATER 
FILTER SECTION 
TEST CABLE 
ASSEMBLY 

AN/TCC-II REPEATER 
FILTER SECTION 
TEST CABLE 
ASSEMBLY 

G 

FOR MEASUREMENTS 
CORRESPONDING TO LETTERS 

SEE NOTE 

NOTE: 

MEASUREMENTS CORRESPONDING TO LETTERS 

BETWEEN TERMINALS ON TEST CABLE ASSEMBLIES 

ARE LISTED IN TABLE BELOW: 

TM 2148-6! 

Figure 65. Telephone Repeater AN/TCC-11, filter section test set-up. 
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(33. Continuity Tests 
Make continuity tests on all wiring except 

where lack of continuity or incorrect association 
of apparatus will cause a failure on some other 
test. For detailed instructions on continuity 

tests refer to paragraph 174. 

184. D-c Resistance Test, Filter Section 
A d-c resistance test should be made on the 

filter section before the repeater is assembled to 

assure that the correct voltages will be supplied 
to the line amplifiers. 

a. Test Set-Up. Connect the filter section test 

cable assemblies (fig. 64) to connectors J7 and J8 
of the filter section (fig. 65). 

b. Test. Use Multimeter TS-352/U to make 

the d-c resistance measurements described in the 

table below. 

Measure between— D-c resistance (ohms) 

Terminal shia) Terminal ces ee ia Avg Min Max 

8 J7 11 J8 5, 900 5, 300 6, 500 
8 J7 13 J7 1, 100 1, 000 1, 200 

13 ATE 20 Api 1, 200 1, 100 1, 300 

20 J7 11 J7 1, 200 1, 100 1, 300 
11 dip 13 J8 0 0 1 

13 JS 20 JS 1, 200 1, 100 1, 300 
20 J8 11 J8 1, 200 1, 100 1, 300 

185. Telephone Repeater AN/TCC-11, D-c 
Resistance Test 

The d-c resistance test for Telephone Repeater 
AN/TCC-11 is made with Telephone Repeater 
AN/TCC-11 completely assembled. 

a. Test Set-Up. Arrange the test set-up shown 
in figure 36. 

(1) Connect a transmission test cable assem- 

bly to connector J1 of the repeater. 
(2) Connect a transmission test cable assem- 

bly to connector J2 of the repeater. 

(3) Connect a voltage-resistance test cable 
assembly to connector J3 of the repeater. 

b. Test. The test procedures for the d-c resist- 
ances test of Telephone Repeater AN/TCC-11 are 
listed below. 

(1) Remove the CONTROLS cover from the 

J2 end panel of the repeater and operate 
the PWR LOOP-PWR THRU switch to 
the PWR THRU position. 

(2) The d-c resistance requirements for proper 

operation are given in the table below. 

Measure between— 

Item checked 

Terminal 
Test cable to 
connector 

Terminal 

OW EIICICCUI LT LESISUANCOs= Suet Sees ae loa eee 3 

Power circuit insulation resistance_____________ 3 

Power return circuit resistance......2.-_.-.-_* 3 

Panel ground to case ground resistance_____-__- 

D-c resistance 
(ohms) 

Test cable to 
connector Avg Min Max 

J2 1, 200 1, 000 1, 400 

df 100K 80K 120K 

alfa 34 20 50 

Joc es eens Gene yaaa toe se 
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(3) Operate the PWR LOOP-PWR THRU 
switch S1 to the PWR LOOP position 
(fig. 37). 

Item checked 

Terminal 

Power circuit resistancess= =. ee eee 

Power circuit insulation resistance__._________- 

Power return circuit resistance___._.____.______- ww wo 

(4) The d-c resistance requirements for proper 

operation are given in the table below. 

Measure between— D-c resistance 

Ree to | terminal Bal or to ee ate ee 

Jl 1 J1 1, 200 1, 000 1, 400 

J1 1 we ; | Sees hiner aioe awe 

J2 i} J2 ‘4.5 3. 0 5 (3) 

J3 D 4a ee eee 5 mes <|seae seas 

186. Relay Operation Test 

The relay operation test for final testing 
purposes is the same as the relay test for field 
maintenance (par. 146 and fig. 40). 

187. Telephone Repeater AN/TCC-11, D-c 
Voltage Tests 

a. Test Set-Up. The test set-up is the same as 

Switch Location Position 

GAIN GA MP ol? 2503 2- J1 end panel__| AVG. 

CAIN CAMP S25. o sneerera J2 end panel__| AVG. 

PWR LOOP-PWR| J2 end panel__| PWR 

THRU. LOOP. 
BP 5k er et J2 end panel__| 1. 

(2) Turn the power supply on and adjust to 

200 volts (par. 1450). 
(3) Using Multimeter TS-352/U on the 50- 

volt scale, measure the d-c voltages indi- 
cated in the table below. 

Measure between— D-c voltage requirement 

Pin Jack Pin Jack Min Max 

a J3 M J3 Kay 13) i ® 

B J3 M J3 A+1.0 A+2.5 

K J3 M J3 A+1.0 A+2. 5 

F J3 M J3 A+1.0 A+2.5 

12 J3 M J3 A+1.0 A+2.5 

Note. A=Value of first reading between 15.5 and 17.5, 
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for the transmission test (par. 14la-c) (fig. 38). 
Be sure that Signal Generator SG-71/FCC is 
turned off. ; 

b. Test. Perform the Telephone Repeater AN/ 
TCC-11 d-c voltage test in the manner described 
below. 

(1) Operate the Telephone Repeater AN/ 
TCC-11 controls to the positions shown 
in the table below. 

188. Telephone Repeater AN/TCC-11, Trans- 
mission Test, Transmission Circuit 1 

a. Test Set-Up. The test set-up for the trans- 

mission test of transmission circuit 1 is the same 
as for the Telephone Repeater AN/TCC-11 d-c 
voltage test (par. 187q@). 

b. Test. Perform the transmission test of trans- 
mission circuit 1 in the manner described below. 

(1) Adjust the amplitude controls of Signal 
Generator SG-71/FCC for minimum 
output. 

(2) Turn on the SG-—71/FCC and allow a 
sufficient warm-up period before using. 

(3) Adjust the frequency output of SG— 
71/FCC to 68 ke. 

(4) Adjust Attenuator TS—402/U to provide 
22 db of attenuation. 

(5) Connect Electronic Multimeter ME-6/U 
across the input of TS—402/U and adjust 
the input to the TS-402/U to 0.25 volt. 

(6) Connect the probes of ME-6/U to ter- 
minal posts 3 and 4 of the repeater test jig. 

(7) The voltage requirements for correct 
68-ke transmission are given in the table 



below.» Note the equivalent reading on 
the db scale of the ME-6/U for the volt- 
age reading taken. 

Ambient temperature at time of test (degrees F.) oe ama 

te E Soken bn Bee ne 0. 175 to 0. 28 

sel Lege 5 a Se eee LS tO a 29 

usd AE yas RI ee Sot Keg a oS, Lo ae See Pel SRL OU) 

See Oe Bo ae See iS ee ee a re fl Gee tOmettS L 

Sn ea ey ee Se ee a LOD CO. OZ 

Se eel ey lice OAS os nl Mh 0 A A LO MELONne oS 

end Se EN ee eee A ae eee a ee . 205 to . 34 

(8) Operate the GAIN AMP 1 switch to the 
LOW position. The ME-6/U reading 
should decrease —2.5 +0.5 db with 
reference to the meter reading with the 
gain switch in the AVG position. 

(9) Operate the GAIN AMP 1 switch to the 
HIGH position. The meter reading 
should increase +2.5 +0.5 db with refer- 
ence to the meter reading with the gain 
switch in the AVG position. 

(10) Operate the GAIN AMP 1 switch to the 
AVG position. 

(11) Use the ME-6/U to measure the volt- 

ages listed in the table below on the test 
cable connected to connector J3 of Tele- 
phone Repeater AN/TCC-11. 

(12) Adjust the frequency output SG—71/FCC 
to 28 ke. . 

(13) Adjust the controls of TS-402/U to 
provide 17 db of attenuation. 

(14) Connect the ME-6/U across the input 

of Attenuator TS-—402/U and adjust the 
amplitude controls on the SG-71 for a 
reading of 0.24 volt on the ME-6/U. 

(15) Connect the ME-6/U to terminals 3 and 
4 of the repeater test jig. 

(16) Note the reading on the db scale of the 
ME-6/U. If the 28-ke transmission is 

correct, this reading should not deviate 
from the reading in (7) by more than 

+1.2 db. 
(17) Adjust the frequency output SG—71/FCC 

to 12 ke. 
(18) Adjust the controls of TS—402/U_ to 

provide 15 db of attenuation. 
(19) Connect the ME-6/U across the input 

of TS-402/U and adjust the amplitude 
controls on the SG—71/FCC for a reading 
of 0.235 volt on the ME-6/U. 

(20) Connect the ME-6/U to terminals 3 and 
4 of the repeater test jig. 

(21) Note the ME-6/U reading on the db 
scale. This reading should not deviate 
from the reading obtained in (7) above 
by more than +1.0 db. 

(22) Adjust the frequency output of SG— 
71/FCC to 1 ke. 

(23) Adjust the controls of TS-402/U to 
provide 10 db of attenuation. 

(24) Connect the ME-6/U to the input of the 

TS-402/U and adjust the amplitude 
controls of the SG—71/FCC for a reading 
of 0.25 volt on the ME-6/U. 

(25) Connect the ME-6/U to terminal points 

3 and 4 of the repeater test jig. 
(26) Note the reading on the ME-6/U. The 

voltage requirement for 1 ke transmis- 
sion is 0.05 +0.008 volt. 

(27) Connect the ME-6/U to terminals L 

and M (ground) of the test cable con- 
nected to connector J3 of Telephone 
Repeater AN/TCC-11. 

(28) Note the reading on the ME-6/U. The 
voltage requirement is 0.08 +0.0025 volt. 

Positive Negative 
Item checked probe on | probe on Rae 

terminal terminal 

Input to amplifier A M 0.017 + 0.007 

ARI. 

Output from amplifier C M .33 + .12 

AUR 

189. Telephone Repeater AN/TCC-11, Trans- 
mission Test, Transmission Circuit 2 

a. Test Set-up. The test set-up for the trans- 
mission test of transmission circuit 2 is. the same 
as the test set-up for Telephone Repeater AN/- 

TCC-11, d-c voltage test (par. 187). 

b. Test. Perform the transmission test of trans- 

mission circuit 2 in the manner described below. 

(1) Repeat the procedures given in paragraph 

1886(3) through (5). 
(2) Connect the probes of Electronic Multi- 

meter ME-6/U to terminals 7 and 8 of the 

repeater test jig. 
(3) Note the reading on the db scale of the 

ME-6/U. The voltage requirements for 
68-ke transmission are given in the table 
in paragraph 1886(7). 
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(4) Operate the GAIN AMP 2 switch to the 
LOW position. The reading on the 
ME-6/U should decrease —2.5 +0.5 db 
with reference to the reading in (3) above. 

(5) Operate the GAIN AMP 2 switch to the 
HIGH position. The meter reading 
should increase +2.5 +0.5 db with 

reference to the meter reading in (3) 
above. 

(6) Operate the GAIN AMP 2 switch to the 

AVG position. 
(7) Use the ME-6/U to measure the voltages 

on the test cable connected to J3 of 
Telephone Repeater AN/TCC-11. The 
correct voltages are given in the table 

below. 

Positi Negativ 
Item checked orbs oh ast ie eR Ee er 

terminal terminal 

Input to amplifier R M 0. 017 +0. 007 

AR2. 
Output from amplifier E M Oo pee 

AR2. 

(8) Repeat the procedures given in paragraph 
1886(12) through (14). 

(9) Connect the ME-6/U to terminals 7 and 

8 of the repeater test jig. 
(10) Repeat the procedures given in para- 

graph 1886(16) through (19). 
(11) Connect the ME-6/U to terminals 7 

and 8 of the repeater test jig. 

(12) Repeat the procedures given in para- 
graph 1886(21) through (24). 

(13) Connect the ME-6/U to terminals 7 
and 8 of the repeater test jig. 

(14) Note the reading on the ME-6/U. The 
voltage requirement for 1-ke transmis- 
sion is 0.05 +0.008 volt. 

(15) Connect the ME-6/U to terminals N 
and M (ground) of the test cable con- 
nected to connector J3 of Telephone 
Repeater AN/TCC-11. The voltage re- 
quirement is 0.08 +0.025 volt. 

190. Looping Filter Transmission Test 

a. Test Set-Up. The test set-up for the looping 
filter transmission test is the same as for the field 
maintenance transmission test (fig. 38) with the 

following exceptions. 
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(1) Remove the voltage 1eSisvance test oa le 
assembly from connector J3 of Telephone 
following exceptions. 

(1) Remove the voltage resistance test cable 

assembly from connector J3 of Telephone 

Repeater AN/TCC-11, and leave con- 

nector J3 unterminated. 

(2) Terminate terminals 5 and 6 of the Tele- 
phone Repeater AN/TCC-11 test jig 
with a 600-ohm resistor. 

b. Test. Perform the looping filter transmis- 

sion test according to the procedures given below. 

(1) Turn the power supply on and adjust to 

200 volts (par. 1450). 

(2) Operate the signal generator frequency 
dial, the REP switch, and attenuator 

TS-402/U as indicated in the table 

below. 

(3) Connect the ME-6/U across the input 

of TS—402/U and adjust the input to the 
TS—402/U to 0.25 volt. Repeat this 

step for each frequency setting listed in 

the table below. 
(4) Connect the probes of the ME-6/U to 

terminals 7 and 8 of the repeater test 
jig. The meter readings for proper 

looping filter transmission are listed in 

the table below. 

Bs rad) att siiten ME-6/U readings (volts) 

i She nape FS 10 3 | Less than 0.0012. 

Can iepee tyre Ne 10 3 | 1.2 +0.6. 

1 Lp EOD Lak 5 oe 10 2 | Less than 0.012. 

aia. Se Fer 10 3 | Less than 0.012. 

Pep appeeese See 10 2} 1.75 +0.9. 

MS Ei.) Oe eee 10 1 | Less than 0.04. 

NS ease PPE cal BPE 10 2 | Less than 0.04. 

oy AN ee ad UES Y rs 10 Ta 2ale=e 0! 

a rene Vs ye 10 1 | Less than 0.04. 

191. Telephone Repeater AN/TCC-11, Cross- 
talk Test, Transmission Circuit 1 

a. Test Set-Up. The test set-up for the cross- 
talk test of transmission circuit 1 is the same as 
for the looping filter transmission test (par. 190). 

b. Test. The procedures for performing the 
crosstalk test of transmission circuit 1 are given 

below. 

(1) Operate the REP switch to the 3 position. 



aa (4) Connect Audio Level Meter ME-71/FCC 

to terminals 7 and 8 of the Telephone 

Repeater AN/TOC-11 test jig. 
(3) Turn the power supply on and adjust to 

200 volts (par. 1456). 

(4) Adjust the frequency output of Signal 
Generator SG—71/FCC and the attenu- 
ation of Attenuator RS—402/U as indi- 
cated in the table below. 

(5) Connect Electronic Multimeter ME-6/U 
across terminals 3 and 4 of the Telephone 
Repeater AN/TCC-11 test jig and adjust 
the amplitude controls of the SG—71/FCC 
for a meter reading of 2.5 volts on the 
ME-6/U for each frequency setting 
shown in the table below. 

(6) Note the readings on Audio Level Meter 

ME-71/FCC. The crosstalk require- 

ments as indicated on the ME—71/FCC 
are shown in the table below. 

SG-71/FCC frequency setting 
(Ke) 

TS-402/U ME-71/FCC indication 
setting (db) (db) 

Pe NV oto OL ord ko 0 | Less than —56. 

Saeed ER ele eee Care 0 | Less than —56. 

pee I eae hase ae 0 | Less than —56. 

192. Telephone Repeater AN/TCC-11, Cross- 
talk Test, Transmission Circuit 2 

a. Test Set-Up. The test set-up for crosstalk 
test of transmission circuit 2 is the same as for 

the crosstalk test of transmission circuit 1 with 
the following exceptions. 

(1) Connect the 600-ohm resistor between 
terminals 1 and 2 of the repeater test jig. 

(2) Connect the leads to Audio Level Meter 
ME-71/FCC to terminals 3 and 4 of the 

repeater test jig. 
b. Test. The procedures for performing the 

crosstalk test of transmission circuit 2 are dis- 

cussed below. 
(1) Adjust the frequency output of Signal 

Generator SG—71/FCC and the attenua- 

tion of Attenuator TS—402/U as shown 

in the chart in paragraph 19106(6). 
(2) Connect Electronic Multimeter ME-6/U 

across terminals 7 and 8 of the repeater 
test jig. Adjust the amplitude controls 
on the SG—71/FCC for a meter reading 
of 2.5 volts on the ME-6/U for each 

frequency setting in (1) above. 
(3) Note the readings on the ME-71/FCC. 

The crosstalk requirements as indicated 
on the ME-71/FCC are shown in the 

table accompanying paragraph 1916(6). 
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CHAPTER 7 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT 

ENEMY USE 

Section |. SHIPMENT AND LIMITED STORAGE 

193. Disassembly 

The following instructions are recommended 

as a guide for preparing Telephone Repeater 

AN/TCC-11 for transportation and storage. 

a. Disconnect the spiral-four cable connectors 

from receptacles J1 and J2. 

b. Thread the receptacle covers back on connec- 

tors J1 and J2, and tighten the cover over TEST 

receptacle J3, using the wingbolt. Be sure the 

receptacle covers are clean before replacing them. 

c. Wipe a small amount of silicone grease over 

the O-shaped rubber gaskets on the CONTROLS 

access port covers, replace the covers, and tighten 

both wingnuts. 

194. Repacking for 
Storage 

a. The exact procedure in repacking for ship- 
ment or limited storage depends on the material 
available and the conditions under which the 
equipment is to be shipped or stored. Refer to 
paragraph 22 and reverse the instructions given 

in that paragraph. 
b. Whenever practicable, place a dehydrating 

agent such as silica gel inside the cardboard 
cartons. Protect the crates with a waterproof 
tape barrier. Seal the seams of the paper barrier 
with waterproof sealing compound or tape. Pack 
the protected cartons in a padded wooden case, 
providing at least 3 inches of excelsior padding or 
some similar material between the paper barrier 

and the packing case. 

Shipment or Limited 

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE 

195. General 

The demolition procedures outlined in paragraph 
196 will be used to prevent the enemy from using 
or salvaging this equipment. Demolition of the 
equipment will be accomplished only upon order 
of the commander. 

196. Methods of Destruction 

a. Smash. Smash the controls, tubes, switches, 

capacitors, transformers, and filter network, using 
sledges, axes, handaxes, pickaxes, hammers, 
crowbars, or heavy tools. 

136 

b. Cut. Cut cords and wiring, using axes, 

handaxes, or machetes. 
c. Burn. Burn cords, resistors, capacitors, 

coils, wiring, and technical manuals, using gasoline, 
kerosene, oil, flame throwers, or incendiary 

grenades. 
d. Bend. Bend end and assembly panels, 

chassis. 
e. Explode. If explosives are necessary, use 

firearms, grenades, or TNT. 
f. Dispose. Bury or scatter the destroyed parts 

in slit trenches, fox holes, or other holes, or throw 

them into streams. 
g. Destroy Everything. 



APPENDIX | 

REFERENCES 

Note. For availability of items listed, check SR 310—20-3, SR 310—-20—4, SR 310—20-5, and SR 310-20-7. Check 

Department of the Army Supply Manual SIG I for Signal Corps supply manuals. 

1. Army Regulations SR 310-20-5____-- Index of Administrative Publica- 
4 ; E , ng tions. 

130 21037 2! Us aap ee Safeguarding Security Information. Sm 981029072. Index of Tables of Organization 

Pace Ut eae Mare Maintenance Responsibilities and and Equipment, Reduction Tables, 
Shop Operation. Tables of Organization, Tables of 

Equipment, Type Tables of Dis- 
2: Supply Bulletins tribution, and Tables of Allow- 

S Pattee oe Dry Battery Supply Data. . BICC 
OPE 100 sce. Serviceability Standards for Signal SR 700-45—5______ Unsatisfactory Equipment Report 

Equipment in Hands of Troops. (Reports Control Symbol 
CSGLD-247(R1). 

«|: . . SR 725—405-5____ Preparation and Submission of 3. Auxiliary Equipment and Test Equipment Rae ion hid roses 

TM 11-680______- Teletypewriter Circuits and Equip- Supplies. 

ment (Fundamentals). SRE Ana 5 5 

TM 11-2044______ Attenuators TS-402/U and TS-— NAVY SHIP- |Report of Damaged or Improper 
402A/U. PING Shipment (Reports Control Sym- 

eM =262,/22 2 Tube Tester 1-177 and J-177-A. GUIDE, bols CSGLD-66 (Army), S and 

PMU 527 Multimeter TS-352/U. ARTICLE A-70-6 (Navy), and AF—-MC-U2 
1850-4 (Air Force)). 

4. Painting, Preserving, and Lubrication AFR 71-4 
1 a : Stith AMBCOMRD) eile}. oe Spark Plugs. 

te ap Bee coe ree PRBS Gr ae ee Methods for Improving the Effec- 

AMES SIUC payee oes Rustproofing of Engines. tanec: GH Ie AAR Oo 

x 6¢ icati ar Sig d ite 
ES a Sa Ohya roma Segimien al i BeSiGe2 oes Preventive Maintenance of Power 

- Cords. yl ointi str ions “ ie : ; 

a SE cae Seow Postrel eon ees ei AMBAMCE, Cee ee Winter Maintenance of Signal 

He Equipment. 

EB ell Gas pater Tropical Maintenance of Ground 
5. Camouflage, Decontamination, and Demo- Srecabheionont, 

lition TBE SiGe (ose Desert Maintenance of Ground 

BREMe i= 20S ooo 5 Camouflage, Basic Principles. Signal Equipment. 4 
OM ROS ek Explosives and Demolitions. (Ee BaSkGali232e sa Preventive Maintenance Practices 

TM 3-220... Woceniamimation. for Ground Signal Equipment. 

AM By ton KC ralli7ecses rae Preventive Maintenance Guide for 

is Other Publications pone Communication Equip- 

| AY We Sos ee Signal Communications. TB SlG210t2s 24 Operation of Signal Equipment at 
FM 24-18_______- Field Radio Techniques. Low Temperatures. 

FM 24-20_-_--.-- Field Wire Technique. Bs Gro haa) eee Field Expedients for Wire and 
HIMe(2=20 p55 2306 Jungle Warfare. Radio. 

SR 310—20—-3____-- Index of Training Publications. TM 9-2858_..__.__ Cooling Systems; Vehicles and 

SR 310—-20-4_____- Index of Technical Manuals, Tech- Powered Ground Equipment. 

nical Regulations, Technical Bul- TM 11-310_______ Schematic Diagrams for Mainte- 

letins, Supply Bulletins, Lubrica- nance of Ground Radio Com- 

tion Orders, and Modification munication Sets. 

Work Orders. PS MVEatt Saco Antennas and Antenna Systems. 
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TM 11-869______- Spiral-Four Cable. 

RM Si=43 0822s Batteries for Signal Communica- 

tion, except those pertaining to 

Aircraft. 

TM 11-462____._- Signal Corps Tactical Communica- 

tion Reference Data. 

TM 11—486______- Electrical Communication Systems 

Engineering. 

TM 11-661______- Electrical Fundamentals (Direct 

Current). 

GIVES 6 (eee Grounding Procedure and Protec- 

tive Devices. 

TM 11-681_____-- Electrical Fundamentals (Alternat- 
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ing Current). 

TM 11-2150 

TM 11-2262 

TM 11-4000 

TM 55-405 

Telephone Carrier Systems Using 

Telephone Terminal AN/TCC-7, 

Telephone Repeater AN/TCC-8 

(AN/TCC-21), Telephone Re- 

peater AN/TCO-11, and Tele- 
phone Test Set TS—712/TCC-11. 

Telephone Outside Plant Engineer- 

ing. 

Open Wire Pole Line; Construction 

and Maintenance. 

Troubleshooting and Repair of 

Radio Equipment. 

Preventive Maintenance of Electric 

Motors and Generators. 



a ‘APPENDIX II 

IDENTIFICATION TABLE OF PARTS 
Note. This appendix lists the parts for Telephone Repeater AN/TCC-11 (Sig C stock No. 4B3185-11). The fact 

that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions must cite an authorized 

basis, such as a specific T/O & E, T/A, SIG 7:& 8, list of allowances of expendable material, or another authorized supply 

basis. For an index of available supply manuals, see SIG 1. 

1. Telephone Repeater AN/TCC-11 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

J1 END COVER ASSEMBLY: 10’ | Cover assembly for J1 end of | 4B3185-11-3. 

dia, 2%.6’’ d w/o mtd parts. (See repeater. 

par. 2 of this app. for parts.) 

J2 END COVER ASSEMBLY: 10” | Cover assembly for J2 end of | 4B3185-11-1. 

dia, 2%.6’’ d w/o mtd parts. (See repeater. 

par. 3 of this app. for parts.) 

FILTER SECTION: 8%6’’ lg x 71%6’’ | Holds filters and other circuits | 4B3185-11-4. 
wd x 7%’’ h. (See par. 4 of this app. common to both line ampli- 

for parts.) fiers. 

UN Blip! 2 a ene alee g a ee LINE AMPLIFIER AR1: 7%6’’ lg'x | Amplifies signals entering at | 4B3185—-11-2. 

AY’ h x 7%e'’ wd. (See par. 5 of connector Ji and leaving at 

this app. for parts.) connector J2. 

PATER 2 ete ete ey ine NE on LINE AMPLIFIER ARz2: identical to | Amplifies signals entering at | 4B3185-11-2. 

line amplifier AR1. (See par. 5 of connector J2 and leaving at 

this app. for parts.) connector J1. 

2. J1 End Cover Assembly 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

| Dhs s o0 oe aera ARRESTER, lightning: carbon block | Protect equipment from light- | 3Z75-6.2. 

type; 800 v peak break-down volt- ning and power surges. 

age; 565 v rms line to gnd; ?7440"" lg 

x 23%.'’ dia; single cont bayonet 

base. 

E2, E5 through E7____| ARRESTER, lightning: carbon block | Protect equipment from light- | 3Z75—6.1. 

type; 500 v peak break-down volt- ning and power surges. 

age; 850 v rms line to gnd; 7%2"’ Ig 
x 2340/’ dia; single cont bayonet 

base. 

MISE SD at Faigle ea CAPACITOR: paper; 1 sect; 470,000 | Longitudinal drainage capaci- | 3DA470—40. 

puf, +20% 1000 vdew. tors. 

[il 22 ee a Sate Bocas CONNECTOR, receptacle: 4 cont, 2 | Provides connection to spiral- | 2Z7250-121. 

male, 2 female, flat; pol; straight | four cable. 

type; Jan No. U-121/G. 

Pl, P4___________.-._.| CONNECTOR, receptacle: 21 rd male | Provides electrical connection___| 2Z3082-107. 

cont; pol; straight type. 

XE1,  XE2, XE5 | HOLDER, lightning arrester: plug | Hold protector blocks. --------- 3Z23344-1. 

through XH7. type; bayonet base. 

JCA RS ae NS eee se THERMISTOR: terminals 1 and 2, | Regulates amplifier gain to com- | 3Z6925-6.15. 

with terminal 1 connected to termi- pensate for temperature i 

nal 8, 10 ohms +5% at. 77° F.; changes. 

terminals 3 and 4, 305 ohms +5% 

at 72>) Be. 
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2. J1 End Cover Assembly—Continued 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

TRANSFORMER, AF; Line type; pri 

135 ohms (1-2) (8-4), seed 600 ohms 

(5-6) (7-8) ; Pri tapped at 67.5 ohms; 

1:2.124 ratio of turns, pri (1-2) (8-4) 

to seed (5-6) (7-8); +5 db from 0.1 

ke to 150 ke freq response. 

Match impedance between line 

and repeater. 

2Z9637.188. 

3. J2 End Cover Assembly 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

K3, E8 through E10__- 

Oo SCAM nie ose 

Dee Gian See ae bape 2 

J) SME ae eA Die ace op Se A 

POMP OE Mime Je Sue ee eka 

f 0 Bis Yan te geen, ame eee errr koe 8 

XEH3, XH4, XE8 

through XE10. 

RE 2 thas Sipe meer cts colnet 

Sta en eS ee 

Sy Ae a ae toe ee ee 

ADIs ed ae oe ee Oe ee 

ARS VA Bis Wate pepeeae, ae Yas 

Heap eet ee ee ee 

ARRESTER, lightning: carbon block 

type; 800 v peak break-down voltage; 

500 v rms line to gnd; 742’" lg x 2340’’ 
dia; single bayonet base. 

ARRESTER, lightning: carbon block 

type; 500 v peak break-down volt- 

age; 350 v RMS line to end; 

x 2340'’ dia; single bayonet base. 

CAPACITOR: paper; 1 sect; 470,000 

puf +20%; 1,000 vdew. 

CONNECTOR: receptacle; 4 cont, 2 

male, 2 female; flat type; pol; 

straight type; JAN No. U-121/G. 

| CONNECTOR, receptacle: 14 rd fe- 

male cont; pol; straight type. 

| CONNECTOR, receptacle: 21 rd fe- | 

male cont; pol; straight type. 

FILTER, band pass: 67.5 ohms input, 

67.5 ohms output impedance; ad- 

justable to pass 83 ke, 91 ke, or 99 

ke: three sections, separately cased. 

HOLDER, lightning arrester: plug 

type; bayonet base. 

THERMISTOR: terminals 1 and 2, 

with terminal 1 connected to termi- 

nal 3, 10 ohms +5% at 77° F.; term- 

inals 3 and 4, 305 ohms +5% at 

TEES 

SWITCH, rotary: 2 sect. 2 switching 

positions; non-pile-up type, DPDT; 

125 v a-c, 10 amps. 

SWITCH, rotary: 1 sect. 3 switching 

positions; non-pile-up type, 3 poles, 

3 throws. 

TERMINAL, stud: solder connections; 

2745'' lg x 4’’ wd across flats. 
TRANSFORMER, AF: line type; pri 

135 ohms (1-2) (8-4), sec 600 ohms 

(5-6) (7-8) ; pri tapped at 67.5 ohms; 

1:2.124 ratio of turns, pri (1-2) 

(38-4) to sec (5-6) (7-8); +5 db 

from 0.1 ke to 150 ke freq response. 

RESISTOR: comp; 12,000 ohms; + %: 

JAN RC42BF123J. 
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oo AeA 

Protects equipment from light- 

ning and. power surges. 

Protect equipment from light- 

ning and power surges. 

Longitudinal drainage capacitor_ 

Provides connection to spiral- 

four cable. 

Provides electrical connection __- 

Provides electrical connection ___ 

Loop filter to verify transmis- 

sion condition of repeater and 

line. 

Hold protector blocks. ________- 

Regulates amplifier AR2 gain 

to compensate for tempera- 

ture changes. 

Loops power back to attended 

point or transmits through 

repeater. 

Selects repeater 

looping filter. 

verification 

Provides electrical connection ___ 

Match impedance between line 

and repeater. 

Bridging resistor tube activity 

test. 

3Z75-6.2. 

3Z75-6.1. 

3DA470—40. 

3Z250-121. 

2Z3075—26. 

2Z3082-107. 

3Z1892-1.80. 

3Z3344-1. 

3Z6925-6.15. 

3Z9825—45.11. 

3Z9825—66.166. 

3Z12101-9.1. 

2Z9637.188. 

3RC42BF123J. 



A, Fitte: Section 

Ref symbol Name of part and deseription Function of part Signal Corps stock No. 

a> 

Corthrouwsh Ciseos as. 

E11 through E14, E17_ 

CAPACITOR: paper; 1 sect; lyf, 

+ 20%; 300 vdew. 

CAPACITOR: paper; 1 section; 

100,000 uuf, +20%; 300 vdew. 

CAPACITOR: paper; 1 sect; 470,000 

pet, +20%; 300 vdew. 

CAPACITOR: paper; 1 sect; 470,000 

put; +20% 300 vdew. 

CONNECTOR, plug: 21 rd male cont; 

pol; straight type. 

CONNECTOR, receptacle: 21 rd fe- 

male cont; pol; straight type. 

FILTER, high pass-low pass: assy c/o 

2 filters; 1 filter, high pass type, 12 

ke cut off freq, 600 ohms input 

impedance, 600 ohms output imped- 

ance; 1 filter, low-pass type, 1.7 ke 

cut-off freq, 1,500 ohms input, 1,500 

ohms output. 

RELAY, armature: normally closed, 

single break cont; 1 inductive wnd, 

30 ohms; up to 220 v, 40 ma oper 

cur; no time delay; continuous duty. 

RESISTOR: comp; 100,000 ohms 

+5%; %w; JAN RC20BF104J. 

RESISTOR: comp; 100 ohms +5%; 

4% w; JAN RC20BFI01LJ. 

RESISTOR: WW; inductive wdg; 

1,000 ohms +5%; 10 w, JAN 

RW31G102. 

RESISTOR: film; 130,000 ohms 

+1%; % w, 350 v rms or d-c. 
RESISTOR: film; 16,000 ohms +1%; 

1% w, 350 v rms or d-e, 
RESISTOR: WW; inductive wdg; 

1,200 ohms +5%; 10 w; JAN 

RW31G122. 

TERMINAL, stud: solder connection; 
5h!’ Ilo x 4"' wd. x 4” 

C5 through .C7: D=-c 

bypass capacitors. 

C8 through C13: Plate filter 

condensers. 

Heater bypass capacitors_______ 

power 

Grid bias filter capacitor_______ 

Bypass capacitor for relay K1___ 

Provide electrical connection____ 

Provide electrical connection____ 

FL1, FL3: Separate v-f and 

carrier channels. 

FL2, FL4: Combine v-f and 

carrier channels. 

Cable continuity verification on 

power failure. 

Bridge resistor for cable conti- 

nuity verification on power 

failure. 

R38—Plate filter resistor for 

amplifier AR1. 

R4—Plate filter resistor for 

amplifier AR2. 

Voltage-dropping resistor for 

tube heaters. 

Voltage divider for grid bias____ 

Voltage divider for grid bias____ 

Power stabilizing resistors for 

tube heater. 

Provide electrical connection____ 

3DB1—484. 

3DA100-1163. 

3DA470-26. 

3DA470-24. 

2Z3041-14. 

2Z3082-107. 

3Z1892-1.77. 

227599 A470. 

3RC20BF104J. 

3RC20BFI101J. 

3RW 24320. 

3Z6713-18. 

3Z6616—49. 

3RW 24928. 

3Z12101-9.9. 

5. Line Amplifier AR1 (and ARQ) 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

CAPACITOR: mica; 15 puff, +10%; 

500 vdew; JAN type CM20B150K. 

CAPACITOR: mica; 2200 puf, +5%; 

500 vdew; JAN type CM30D222J. 

CAPACITOR: ‘paper; 1 ‘sect; 1 xf, 

+20%; 100 vdew. 

Shape h-f transmission around 

around feedback loop. 

Shapes h-f transmission around 

feedback loop. 

Shapes I-f transmission around 

feedback loop. 

3K2015021. 

3K3022242. 

3DB1-432. 
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5. Line Amplifien AR1 (and AR2)—Continued 

Signal Corps stock No. Ref symbol Name of part and description Function of part 

C5, (C6 7COr Roe Sees CAPACITOR: mica; 10,000 wef, +5%; | C5, C9—Reduce crosstalk on | 3K3510342. 

300 vdew; JAN type CM35D103J. bias meter connection. 

C6—Couples feedback circuit 

to input transformer T1. 

Geer Pea Oa ai Sys Bah 29 CAPACITOR: mica; 100 puf, +5%; | Shape h-f transmission around | 3K2010132. 
500 vdew; JAN type CM20C101J. feedback loop. 

Bo Mey seit, Pama OMe oe SA: CAPACITOR: paper; 1 sect; 100,000 | Shapes I-f transmission around | 3DA100-1134. 
put, +20%; 100 vdew. feedback loop. 

Gr B PMre I Noge phe mea. ar CAPACITOR: ‘paper; 1 sect; 1 yf, | Screen bypass for electron tube | 3DB1—449. 

te 20%; 400 vdew. Aah, 

OU2 2a ioe be eee | CAPACITOR: paper; 1 sect; 470,000 | Screen bypass for electron tube | 3DA470-17. 
puf, +20%; 400 vdew. V2. | 

Cig. 2 ies keer | CAPACITOR: mica; 1500 puf, +5%; | Shape h-f transmission around | 3K3015242. 

500 vdew; JAN type CM30D152J. | feedback loop. 

(LA Bale See SS ere oe ee CAPACITOR: mica; 510 uuf, 45%; | Part of h-f stabilizing network__} 3K3051142. 

500 vdew; JAN type CM30D511J. | 

CLO Ee eS ee ee CAPACITOR: mica; 1000 uf, £5%; | Shapes h-f transmission around | 3K2510242. 

500 vdew; JAN type CM25D102J. feedback loop. 

1 Wa tee eee ieee fh COIL, RF: 200 mh at 564 ke, 3.62 ohms | Part of h-f stabilizing network__| 3C323-194G. 

d-c res; 1 wnd, untapped, unshielded. 

LiQh ts cee ae an COIL, RF: 50 mh at 1,126 ke, 1.92 | Shapes h-f transmission around | 3C323-194H. 
ohms d-c res; 1 wnd, untapped, un- feedback loop. 

shielded. 

Pil cae Fea sae ers _| CONNECTOR, plug: 21 rd male cont; | Provide electrical connection__. _| 2Z3041-14. 

pol; straight type. 

WiQVes soon aree eee | EQUALIZER, telephone line: bridged | Equalizer phase characteristics | 4C3623A—6. 

T-type; 12-68 ke freq range, 600 of high-pass filters. 

ohms impedance; 2—132’’ lg x 1%6!’ 

wd x 3%4’’ h. 

HOD. oF ap Ae eee Le EQUALIZER, telephone line: bridged | Equalizes loss of incoming line__| 4C3623A-8. 

T-type; 12-68 ke freq range; 600 

ohms impedance; 34’’ lg x 21!%2'’ 

wd x 1%6"' h. 

2p) 2B eke eee ea NETWORK, impedance matching: | Couple plate of electron tube V1 | 4B2145-1. 

12%" lg x 14%" wd x 31%2"" h. to grid of electron tube V2. 

LD tie Sars heen pee NETWORK, regulating: 4 term., solder | Regulates amplifier gain in con- | 4B2148C. 

lug type; 3%o"’ lg x 146’ wd x 3%4’’ junction with thermistor. 

lore 

bo ai Read oh pea Ce ats wD RESISTOR: film; 31,600 ohms +1%; | R1—Terminates high side of in- | 3Z26631F6-1. 
% w, 350 v rms or d-c. put transformer T1. 

R9—Meter current limiter for 

erid-cathode bias measure- 

ment. 

12, Dl cise aera s Se RESISTOR: comp; 33 ohms +5%; | Vhf anti-sing resistors. 38RC20BF330J. 

%w; JAN RC20BF330J. 
Rees Sea ae ee ee RESISTOR: film; 180 ohms +1%; % | Shapes h-f transmission around | 3Z6018-35. 

w, 350 v rms or d-e. feedback loop. 

A Pog gee eo RESISTOR: film; 3160 ohms +1%; % | Provides d-e bias between cath- | 3Z6316-3. 

w, 350 v rms or d-c. ode and grid of electron tube 

V1. 
Hore oases hese et RESISTOR: film; 25,200 ohms +1%; | Meter current limiter for grid- | 3Z6625B2. 

1% w, 350 v rms or d-e. cathode bias measurement. — 
RiGw steele bonis RESISTOR: film; 1 megohm +1%; % | D-c grid return for electron tube | 3Z6801-151. 

w, 350 v rms or d-e. White 

TGA ce aera a ote RESISTOR: film; 1,780 ohms +1%; | Provides d-c bias between cath- | 3Z6178-1. 
% w, 350 v rms or d-e. ode and grid of electron tube 

V2. 
BAK UP eat sels eee RESISTOR: film; 10,000 ohms +1%; | Shapes h-f transmission around | 3Z6610—-367. 

% w, 350 v rms or d-e. feedback loop. 



5. Line Amolitiec ARt (and -AR2)—Continued 

Name of part and deseription 

RESISTOR: comp; 6800 ohms +5%; 

4% w; JAN Type RC20BF682J. 
RESISTOR: comp; 470 ohms +5%; 

% w; JAN Type RC20BF471J. 
RESISTOR: film; 470 ohms +1%; 

RESISTOR: film; 147 ohms +1%; 

RESISTOR: comp; 220 ohms +5%; 

%w; JAN Type RC20BF221J. 
ohms +1%; 

ohms +1%; 

ohms +1%; 

ohms 1%; 

RESISTOR: film; 2150 ohms +1%; 

ohms +1%; 

RESISTOR: film; 4,640 ohms +1%; 

RESISTOR: WW; nonind wdg; 59.3 

YW. 
comp; 100,000 ohms 

+5%;%4w; JAN Type RC20BF104J. 
electron tube; cylindrical 

shape; 1%’ lg x 0.810’’ wd x 0.941’’ 

d; JAN Type TS102U01. 

SOCKET, electron tube: 7 cont; min- 

iature size; oval shape; JAN No. 

Ref symbol 

Tine eee. eee ee,” 

TRAD: Gabe...) 5 eee See 

Riko eee es eae 

¥% w; 350 v rms or d-c. 

LENE eee Sp SN 

% w, 350 v rms or d-c. 

ENG me eee ae) Ree OMe 

EG See we aed cas RESISTOR: film; 82.5 

% w, 350 v rms or d-c. 
EL eee he ee eS RESISTOR: film; 178 

Y% w, 350 v rms or d-c. 

Ful Siderees tl eS eee RESISTOR: film; 121 

Y% w, 350 v rms or d-c. 

Rip enes 2 oe ee RESISTOR: film; 383 
¥ w, 350 v rms or d-c. 

R20 See oe pre Soe 

Y% w, 350 v rms or d-c. 

Ro eet eG 2 A Shey at Se RESISTOR: film; 422 

4 w, 350 v rms or d-c. 
RASA a eee ts ee a 

% w, 350 v rms or d-c. 

LD sO A Pa 2, BR 

ohms +1.5% at 86° F.; 

A Rip Soke Seen ger | RESISTOR: 

SHIELD, 

ESA RNG V icy eae seas 

TS102 Pol. 

Pe Ore ee ee Ben ES 

oe ewe ww we — — = 

SWITCH, rotary: 1 sect.; 3 switching 
positions; non-pile-up type, 1 pole, 

3 throws. 

TERMINAL, stud: solder connec- 

tions; 2%2"’ lg x 4!’ w across flats. 

TRANSFORMER, AF: input type; 
pri 600 ohms, sec 31,600 ohms; 1 to 

7.25 ratio of turns pri to seed; +1.25 

db from 0.3 ke to 100 ke freq re- 

sponse. 

TRANSFORMER, AF: pl coupling 

type; pri 16000 ohms, seed 600 + 200 

ohms; pri rated 25 ma d-c; 4.448 to 1 

ratio of turns pri to secd; +1.5 db 

from 1 ke to 300 ke freq response. 
TUBE, electron: pentode; r-f amplr; 

JAN Type 6028. 

Function of part Signal Corps stock No. 

Plate and screen filtering re- 

sistor for electron tube V1. 

Plate and screen filtering re- 

sistor for electron tube V2. 

Part of h-f stabilizing network__ 

Determines output impedance 

of amplifier. 

Part of h-f stabilizing network_- 

Fills out impedance of feed- 

back loop for regulator. 

Part of separate gain step pro- 

viding potentiometer. 

Part of separate gain step pro- 

viding potentiometer. 

Part of separate gain step pro- 

viding potentiometer. 

Part of impedance-matching pad. 

Part of inpedance-matching pad_ 

Part of impedance-matching pad_ 

Temperature loss compensator 

for repeater components. 

GAW limiting resistor__________ 

Electrical shield for electron 

tube. 

XV1—Holds electron tube V1__ 

XV2—Holds electron tube V2__ 

Amplifier selector switch______-__ 

Provide electrical connection____ 

Steps up incoming signal voltage 

to grid of electron tube V1. 

Couples output of electron tube 

V2 to output circuit and feed- 

back circuit. 

V1i—First amplifier stage_______ 

V2—Second amplifier stage_____ 

3RC20BF682J. 

3RC20BF471J. 

3Z6047-37. 

3Z6014G7-7. 

3RC20BF221J. 

3Z6008B2-—24. 

3Z6017H8-2. 

3Z6012A 1-3. 

3Z6038C3-1. 

326215-2. 

326042B2-3. 

3Z6464-1. 

3Z6005J9-2. 

3RC20BF104J. 

228304.57. 

2Z8677.94. 

3Z9825—-66.165. 

3Z12101-9.1. 

2Z9631.495. 

2Z9632.775. 

236028.. 
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LETTER AND NUMBER DESIGNATIONS FOR: 
JAN: MICA; PAPER; AND CERAMIC CAPACITORS fe 

CAPACITOR COLOR AND LETTER CODES 
RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC JAN 6-DOT COLOR CODES FOR: 

TOLERANCE PAPER-DIELECTRIC CAPACITORS 
THIS DOT IS SIG. FIG. 

o <2 ALWAYS SILVER ote 

IST “2D MULTIPLYING DR a) 

“4 VALUE IST 2D SIG. FIG. ‘ , MULTIPLYING 
3=-DOT COLOR CODING SIG. FIG. VALUE 

(500 vocw + 20%.) CHARACTERISTIC 
A 4=DOT COLOR CODING TOLERANCE 

SIG, FIG. {500 VDOCW) B MULTIPLYING VALUE Cc 

emgartrn 7s SIG. FIG. urtiptying MICA-DIELECTRIC CAPACITORS 
NET VALUE THIS DOT IS SIG. FIG. 

ALWAYS BLACK (DN 
IST 2D 

| om | == } 

C3 {-=3) 

| ee C4 

WORKING 

VOLTAGE WORKING TOLERANCE 
OF SO ee VOLTAGE CHARACTERISTIC 

LEFT BLANK TOLERANCE F 
MULTIPLYING VALUE D E MULTIPLYING VALUE 

6-DOT COLOR CODING F 

RMA COLOR CODE FOR TUBULAR ie eens) aati ks gk tan tebe 
CERAMIC-DIELECTRIC CAPACITORS Rorr nice Be } SIG. FIG. 

QAZIAIZ noe WAZ = TOLERANCE 
| WAAGOGR YIZIGIZIZ 

TEMP. COEFFICIENT 1ST aay i 
TOLERANCE 20 Bune ad GAAAZANZ 
MULTIPLYING VALUE 3D MULTIPLYING 

@ i VALUE 

CM 30 c 471 G 
| re 7 \ TOLERANCE 

STYLE IST DECIMAL TEMPERATURE 20 bag. Fic 
COMPONENT SIG. FIG. | MULTIPLIER COEFFICIENT IST oe ee 

CHARACTERISTIC TOLERANCE H 

ib 

8 | 
>< 

IST DECIMAL 
COMPONENT SIG.FIG. | MULTIPLIER 

BUTTON, MICA-DIELECTRIC CAPACITORS 20 
SIG. FIG. (TOP VIEW) MIL BUTTON MICA J 

ETTER AND NUMBER DESIGNATIONS FOR: a its cree 
JAN BUTTON CAPACITORS a ANSE 

cB WW N 10 20 SIG. FIG. 

MULTIPLIER OR ZEROS 

STYLE CHARACTERISTIC 
TERMINAL 20 TOLERANCE 
ASSEMBLY SIG. FIG. 

(SEE NOTE 5) CHARACTERISTIC 

K 

MORE THAN 10 UUF] 10 UUF OR LESS 

eum [il i om Pe | + MULTIPLIER |TOL. TOL. |TERISTIC| TOL. [TERISTIC |uguT, vere Narton | TERISTIC 

ee EEE 12.0 | 6 C 

CAPACITANCE TOLERANCE 

SPSS ees oe oer a 
Lemon | 1 | fe oie, Bn eT Beaters Feat) esl ee ee eae 

j22[, oof ¢ [ c |. | S L 
Ls 3 | 

omy | 8 | 
WHITE B 

GeLD 

JAN: JOINT ARMY-NAVY 
RMA; RADIO MANUFACTURERS ASSOCIATION 

THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROMICROFARADS 

2. THIS TABLE 1S ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS 

CERAMIC AND MICA CAPACITORS. BOTH JAN AND RMA, ARE GENERALLY 500 VDCW 

4. BUTTON CAPACITORS ARE GENERALLY 300 VDCW 

READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 UUF 

CHARACTERISTICS ARE AVAILABLE .IN JAN CAPACITOR SPECIFICATION MANUALS 

7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE: 

C@ MICA BUTTON: CC CERAMIC; Ci MICA MOULDED: CN PAPER MOULDED TM CC 

Figure 66. Resistor color code. 



RESISTOR COLOR AND LETTER CODE 
RMA COLOR CODE FOR 

FIXED COMPOSITION RESISTORS 

'ST| SIGNIFICANT 
FIGURES 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

(BODY ) 

peeeey” 
TOLERANCE 

op { FIGURES 

MULTIPLYING VALUE 

METHOD B 

JAN COLOR CODE (FIXED, WIRE-WOUND: RU) 

IST L SIGNIFICANT 
20 FIGURES 

Y ] 
] Z Z 

TOLERANCE 

DOUBLE WIDTH -—— MULTIPLYING VALUE 

STANDARDS : 

SIGNIFICANT] MULTIPLYING ~, .JJAN LETTER 
COLOR FIGURE VALUE TOLERANCE (°)| to. ERANCE 

= PRE a | 
= ear 
= Sees 

F 

G 

Figure 67. Capacitor color 

JAN TYPE DESIGNATIONS (FIXED COMPOSITION) 

COMPONENT 

JAN TYPE DESIGNATIONS (FIXED, WIRE-WOUND) 

COMPONENT CHARACTERISTIC 

JAN COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

TOLERANCE 
MULTIPLYING VALUE 

\\ 

2D | SIGNIFICANT 
ist| FIGURES 

SIGNIFICANT 

FIGURES 

XY 
x ore, 
Ne! 
24 

ee an 
8 

ene 8 
555 

eters: 

a 
TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

(BODY) 

METHOD 8 

RC 30 AE 153 M 

1ST SIG | MULTIPLIER 
FIGURE 

STYLE \ 2D SIG FIGURE , 
RESISTANCE 

CHARACTERISTIC TOLERANCE 

RW 40 G 102 

1ST SIG | MULTIPLIER 
FIGURE 

STYLE 20 SIG FIGURE , 
RESISTANCE 

NOTES: 
. RESISTORS WITH AXIAL LEADS ARE 
INSULATED. RESISTORS WITH RADIAL 
LEADS ARE NON - INSULATED. 

2. RMA: RADIO MANUFACTURERS ASSOCIATION, 

._ JAN: JOINT ARMY - NAVY. 

. THESE COLOR AND NUMBER CODES GIVE 
ALL RESISTANCE VALUES IN OHMS. 

. RESISTIVE COMPONENTS USED FOR LETTER 
TOLERANCES ARE: RC, RN, AND RU. 

. WATTAGE FOR RW TYPES |S FOUND IN THE 
JAN SPECIFICATIONS UNDER CHARACTERISTICS. 

TMRC 

code. 
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3. 

O 

EI6 n ia ae. oe is ee nN 

oe OF TEST SET 1 OS: RE Ss Eee 
| aS Vv 

HE A—to} Vv 

{ Gimayiss2 aera J2 END PANEL 
(5-8) 6002 P J3 

| 
FL5 

LOOPING 
FILTER C 

(SEE 
NOTE 

ao | 

s2 
( SEE 
NOTE 6 ) 

PART OF v3 (SEE 
NOTE 2) | be 

Dn te ees 

TO CONNECTOR 
Pi OF TEST SET 
TS-712/TCC- 

UNLESS OTHER 
CAPACITORS ARE |> 

CONNECTORS PI a 
oi rs FROM PIN SIDE. 

P1,P2,P3,P4 
= a 

. 5 6 | 

P 

\ 2 
© 

PART OF (SEE 

Y3_ NOTE 2) 

CONNECTORS ato) 
AND PINI7 OF CP 
CYLINDRICAL CA TO 
GROUNDS AND AR CONNECTOR 

FOR CIRCUIT DE Al we 
SEE LINE AMPLI T$-712/TCC-I! 

SWITCH SI VIEW 

SWITCH S2 VIE 

(1-4)135z 
(5-8) 6002 

eo 

TABLE O 

S2 REP SWiT 

PART OF ( SEE 
J3 NOTE 2) 

TO CONNECTOR PI 
OF TEST SET 
Ts—712/TCC—II 

T DENOTES THR 

TERMINALS 2, 
TOGETHER WITHI' 

eae eae eee 

O 

(SEE 
NOTE 3) 

) 

TM 2148-57 

273209 O - 53 (Face p, 146) No. 1 





NOTES: c 
1. UNLESS OTHERWISE SHOWN: RESISTORS ARE IN OHMS 

CAPACITORS ARE IN UF. 

2. CONNECTORS PI THROUGH P4,J3 THROUGH J9 VIEWED 2 
FROM PIN SIDE. ‘ tis O r 

PI,P2,P3,P4,J7AND J8 NOTE bie 

0% oF of ° Bolo! 4 !7 

o! of 
° °!? rortol%o! 8 

13 @'F_'9 

ee der 

3. CONNECTORS JI AND J2, PIN O OF CONNECTOR P4, PIND OF CONNECTOR J3, 
AND PINI7 OF CONNECTOR P3,ARE CONNECTED TO 
CYLINDRICAL CASE GROUND. ALL GROUNDS INDICATED 77 ARE PANEL 
GROUNDS AND ARE INSULATED FROM CYLINDRICAL CASE. 

4. FOR CIRCUIT DETAILS OF LINE AMPLIFIERS ARI AND AR2 
SEE LINE AMPLIFIER SCHEMATIC DIAGRAM. 

5. SWITCH SI VIEWED FROM KNOB SIDE. E2 = 

he 

dee 

i 

CC) 

7, 1 DENOTES THREE WIRES TWISTED TOGETHER. 

8. TERMINALS 2,4, AND 6 ARE CONNECTED 
TOGETHER WITHIN THE FILTER. 

‘wore fl) 4 Nore ‘nore 28 NOTE JIEND PANEL?” [is] [is] 29 FILTER SECTION i 

(1-4)1352 
TI 

O imag 

rat 4 3 pe 

21) ani ° Ie fe Pi F O 

(5-8)6002 nw 

= O =~ O [3 | a ENE 4 5 

INPUT 
FILTER 

OUTPUT 
FILTER 

Pees BIAS 

LINE AMPLIFIER 
( SEE NOTE 4) 

€7 

c2 
47 

(1-4) 1352 
(5-8)6002 

T2 

PART OF PI 

RB RO RIO Rit 
1,200 | 1,200 1,200 1,200 

a “ shine 

P13 G20! Gis Gs Gz Gia} PANE OF 

( SEE 
NOTE 

2) 

F 
(SEE reer Boh RL PART OF PI Moe 3 (SEE 
NOTE 8) NOTE aif 

OUTPUT 
FILTER -_—— 

LINE AMPLIFIER 
(SEE NOTE 4) 

HIGH PASS 

( SEE NOTE 
3) 

Figure 68.—Telephone Repeater AN/TCC-11, schematic diagram. 

po (SEE 
NOTE RI (SEE 

is | 2) 12K NOTE 2) 
© O O O 

4, a BS. if A TO CONNECTOR PI 
nl--n ic | oF TEST SET 
on 4 5 TS—7i2/TCC—11 = 

Vv — 

3| fn ie | O A O 
vA 14 LJ 

(1-4)1352 PART OF 
(5-8)6002 J3 

da 

AN 

On OF OD OB 

3 

TO CONNECTOR 
Pi OF TEST SET 
Ts-712/TCCHI 

PART OF (see 

Fr NOTE 2) 

de 
pemecron 

Pi OF 
TEST SET 

TS-712/TCC-11 

as 

(1-4)1352 
(5-8) 6002 

> >) 

PART OF ( SEE 
v3 NOTE 2) } 

TO CONNECTOR PI , ‘i Reece ae igh ere 6 Ts—T12/TCC=11 
u vi L-J 

EIo 

$2 
( SEE 
NOTE 6) 

J2 END PANEL 

LOOPING 

273209 O - 53 (Face p. 146) No, 

(SEE 
NOTE 3) 

> 

TM 2148-57 

1 
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PART rSEE 

r o 4 m fal 

fo} 

bapa} 22 i, 

TO 
CONNECTOR 
J7 OR J8 

(SEE NOTE 4) 

A £) A 

= = . Le = as 

(SEE NOTE 3) 

TO 
CONNECTOR 

J7 OR U8 
(SEE NOTE 4) 

NOTES: 

THE TEMPERATURE COMPENSATED 

RESISTOR R23 1S 59.3 OHMS AT 86°F. 
FOR R23 RESISTANCE AT OTHER 

TEMPERATURES, SEE TABLE BELOW. 

TEMPERATURE R23 

DEGREES RESISTANCE 

. UNLESS OTHERWISE SHOWN: RESISTORS 
ARE IN OHMS, CAPACITORS ARE IN UF, 

CONNECTOR P| VIEWED FROM PIN SIDE, 

@ 22 05 08 01 ee6 e19 
@| ©4 @7 010020015 e18 
eoV0@srecese2ese © 

CONNECTOR PI CONNECTS TO CONNECTOR 

J7 OR J8 OF THE REPEATER DEPENDENT 

UPON WHETHER THE AMPLIFIER IS USED 

AS ARI OR AR2, RESPECTIVELY, ON THAT 

PANEL, 

WHEN THE AMPLIFIER IS USED AS ARI 

OF THE REPEATER, THE SWITCH TOP 

GAIN AMP | OF SWITCH SI IS LOCATED 

ON Ji END PANEL BY MEANS OF A 
FLEXIBLE CABLE, WHEN THE AMPLIFIER 

IS USED AS AR2 OF THE REPEATER, 

THE SWITCH TOP GAIN AMP 2 OF 

SWITCH SI IS LOCATED ON J2- END 

PANEL BY MEANS OF A FLEXIBLE CABLE, 

SWITCHES VIEWED FROM KNOB SIDE — 

Low AVS HIGH Low AVG HIGH 
Lewe RES 

TM 2148-58 

273209 O - 53 (Face p. 146) No. 2 
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TO 
CONNECTOR 
J7 OR JB 

(SEE NOTE 4) 

EQ| EQ2 

BASIC 

EQUALIZER 

2D AMPL 

IST AMPL 
TI yt 

(I- 4), 6002 6028 E8 
(5-6) 31.6 KZ R2 O 

33 
O 

RI6 cis 
82.5 1,000 | 

UUF 

{ 

| 

| 

O 

1 § 

. H2| GB B+ HI H 
PART OF Pl [de dis dio Gu die gs dz Go) ANSI 

TO CONNECTOR J7 OR J8 
(SEE NOTE 4) 

Figure 69.—Telephone Repeater AN/TCC-11, line amplifier, schematic diagram. 

nN 

uw 

a 

a 

TO 
CONNECTOR 

J7 OR v8 
(SEE NOTE 4) 

NOTES: 

THE TEMPERATURE COMPENSATED 

RESISTOR R23 1S 59.3 OHMS AT 86°F, 
FOR R23 RESISTANCE AT OTHER 

TEMPERATURES, SEE TABLE BELOW. 

TEMPERATURE R23 

DEGREES RESISTANCE 

UNLESS OTHERWISE SHOWN: RESISTORS 

ARE IN OHMS, CAPACITORS ARE IN UF, 

CONNECTOR Pi VIEWED FROM PIN SIDE, 

@2 0508 Ol els e16 e19 
@| @4@7 @!0@e20e15 @'8 

ec3osecesezese © 

CONNECTOR PI CONNECTS TO CONNECTOR 

J7 OR J8 OF THE REPEATER DEPENDENT 

UPON WHETHER THE AMPLIFIER IS USED 

AS ARI OR AR2, RESPECTIVELY, ON THAT 

PANEL, 

WHEN THE AMPLIFIER IS USED AS ARI 

OF THE REPEATER, THE SWITCH TOP 

GAIN AMP | OF SWITCH SI IS LOCATED 

ON JI ENO PANEL BY MEANS OF A 
FLEXIBLE CABLE. WHEN THE AMPLIFIER 

IS USED AS AR2 OF THE REPEATER, 

THE SWITCH TOP GAIN AMP 2 OF 

SWITCH SI IS LOCATED ON J2 END 

PANEL BY MEANS OF A FLEXIBLE CABLE, 

SWITCHES VIEWED FROM KNOB SIDE 

Low AYS HIGH Low AVG HIGH 
LA ne 

©) 
GAIN AMP | 

S| GAIN AMP SWITCH 

SWITCH POSITION 

T™ 2148-58 

273209 O - 53 (Face p. 146) No. 2 
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eee 

20 

I 
[| 

S,P AND U 
TERMINAL 

Beene rr) Fa z a 
72 76 WHT-ORN = 

BASE & Sha £ ! 

ti 

° x 

l 76 | HT- BRN-ORN 

' 2 a al 3} a a 
£ (SEE NOTE 14) oe WEE ale J E el el og e} e oe wT- BLK = 

- - - 

= =| = =| = z = 
WHT- BRN -ORN WHT-BLU GROMMET H ral 

T T 
F CS ABs ssa 

< 3 ® z 

PART OF a| 
: 

“ 

WHT-BLK 
WHT-YEL 

ray of ams 3 GROMMET gE “ GROMMET F | 19 
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A Zz] a] 2 &| | &| & ON CHASSIS 

| 

in his Pics * x| & 
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55 ler | WHT a | 
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es 
WHT- BLK 
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: [aud 
f P4 WHT -ORN = 80 WHT-BRN-RED 
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d2 45 

Se (SEE NOTE 14) WHT-BLK 
fe 
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) 
* 

PUNCHING 5 ¥ és WHT 
PART OF 

ON PANEL x z| =z s| z 
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' 4 E Pie 
NOTES: 8 T DENOTES TRIPLE. 

I | <6 |. THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR BASE 9. U DENOTES SHIELDED 22 GAUGE WIRE WITH EXTRUDED NYLON JACKET. 
LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE STATION TO 

TES LDED PAIR 22 GAUGE WIRE WITH EXTRUDED WHICH THE WIRE RUNS. WHEN THERE ARE TWO OR MORE WIRES OF THE ey et SaaS oe SAME COLOR BETWEEN TWO STATIONS, A LETTER SUFFIX IS ADDED TO : 
z 

g 
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NOTES: 

THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON OR 
BASE LINE) CORRESPONDS TO THE LARGE NUMBER ADJACENT TO THE 

STATION TO WHICH THE WIRE RUNS. 

WIRES NOT OTHERWISE SPECIFIED ARE 22 GAUGE WITH NYLON JACKET. 

Ol WIRING IS CONNECTED DIRECTLY FROM TERMINAL TO TERMINAL 

IN THE SHORTEST POSSIBLE MANNER. 
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BSI DENOTES 22 GAUGE TINNED, ANNEALED COPPER WIRING COVERED 
WITH SILICON IMPREGNATED FIBRE-GLASS SLEEVING. 

PT DENOTES LEADS PART OF APPARATUS. 

PT! DENOTES LEADS PART OF APPARATUS COVERED WITH SILICON 

IMPREGNATED FIBRE-GLASS SLEEVING. 

P DENOTES PAIR. 

T DENOTES TRIPLE. 

P AND U DENOTES SHIELDED PAIR 22 GAUGE WIRE WITH EXTRUDED 

NYLON JACKET. 

cS DENOTES SHIELDED CONNECTION. 

1S ORESSED BACK TO THE 

IN THE MOST CONVENIENT 
WIRING NOT OTHERWISE SPECIFIED 

PANEL AND RUN AT RIGHT ANGLES 
MANNER. 
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Figure 71.—Telephone Repeater AN/TCC-11, line amplifier, wiring diagram. 
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GLOSSARY 

DEFINITIONS 

A-b direction of transmission—Transmission in 
the direction from the A terminal to the B termi- 
nal. Indicated on drawings from left to right. 

Ambient temperature—Temperature of the air in 

the immediate vicinity of equipment or parts. 
Antising element—A circuit or part used to sup- 

press undesired oscillations. 
Attenuation characteristic (loss characteristic) 

A curve showing the manner in which attenuation 

through a circuit, cable, or network. varies with 

frequency. 
Ba direction of transmission—Transmission in 

the direction from the B terminal to the A termi- 

nal. Indicated on drawings from right to left. 

Bulge—The portion of the cable attenuation 
characteristic which is greatest at a frequency in 
the center of the transmitted frequency band. 

Oable attenuation—Decrease in signal amplitude 
produced by the effects of the cable characteristics. 

Cable building-out—The addition of loss with the 

same attenuation characteristic as lengths of cable, 

obtained with adjustable networks. 
Cable system—A carrier communication system 

which uses only spiral-four cable for interconnec- 
tion of the terminals and repeater equipment. 

Cable and radio system—A system which uses 
both spiral-four cable and radio sets for intercon- 

necting the terminal and repeater equipment. 

Carrier—A frequency with which a band of 
frequencies is modulated or demodulated. 

CHAN—Abbreviation for channel. 
Channel output frequencies or channel input fre- 

quencies—Frequencies in the range from 4 ke to 20 

ke, including four message channels. 
Circuit noise—Electrical disturbance brought to 

the receiver from a telephone system, excluding 

disturbance picked up acoustically by the handset 

transmitter. 
Control point—The terminal end of the 12-chan- 

nel carrier system which directs the actions of the 

system. 

Orosstalk— The interference caused by energy 
from one circuit being introduced into another 
circuit by electrostatic or electromagnetic coupling. 

Energizing circuit—The circuit and series of con- 

tacts through which the winding of a relay is en- 

ergized and the relay operated. 
Equalization—Compensation for variations in 

attenuation with frequency in order to make the 

resultant transmission substantially constant for 

all frequencies. 
Flat—Having the same loss at all frequencies. 

The part of the cable attenuation characteristic 

which is constant with frequency. 
Group input frequencies or group output fre- 

quencies—Frequencies in the range from 12 ke 
to 60 ke, which include twelve message channels 

adjacent to each other. 

Junction point—An unattended repeater loca- 
tion where the power circuits from the attended 

points are turned back (or looped back) to their 

sources. 
Locking path—cirecuit and series of contacts 

through which a relay is held operating after initial 

actuation. 
Message channel—One of the 12 v-f transmission 

bands of 300 to 3,500 cycles bandwidth. 
Modem—Contraction for “modulator-demodu- 

lator.’’ 
Order wire—A 300 to 1,700 cycle v-f mainte- 

nance circuit. 
Pilot frequency—A 68-ke frequency used for 

purposes of regulating the gain of the attended 

amplifiers to keep their outputs constant and 
independent of normal cable attenuation changes 

in temperature. 
Power loop—The path of the power circuit over 

the spiral-four cable from a power source at an 

attended station to unattended repeaters and 

back to the source. 
Repeater—A combination of one or more am- 

plifiers and associated circuits spaced along the 
spiral-four cable to compensate for cable attenua- 

tion. 
Repeating coil—A low-ratio transformer which is 

introduced into a circuit to separate balanced from 
unbalanced circuits, or to isolate repeater or 

terminal circuits from the line. 
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Radio system—A system which has one or more 

radio sets in tandem. 
Reference voltage—A constant voltage source 

used as a standard for comparison with a. fluctuat- 

ing voltage, used for control purposes. 
Regulation—Automatic gain control used to 

compensate for changes in the temperature of the 

cable from the mean temperature 45° F. 

Sidetone—Transmission and reproduction of 

sounds through a local path from the transmitter 

to the receiver of the same handset. 
Sideband—One of the frequency bands on either 

side of the carrier which is produced when a carrier 

is modulated or demodulated with a band of 

frequencies. 
Slope—The portion of the cable attenuation 

characteristic which is proportional to frequency. 

Special service—Special equipment such as fac- 

simile, telephoto, or similar equipment requiring 

more bandwidth than the message channel. 
Spiral-four cable—Field Carrier Cable WF-8/G. 

Consists of four equally spaced stranded copper 

conductors separately insulated with polyethylene 

148 

and spiraled around a polyethylene core. The 
cable conductors are covered by an inner jacket of 
polyethylene, a carbon-cloth leakage stabilizing 
tape, an open-mesh stainless steel armor braid, 

and a thermoplastic outer jacket. 

SYNC—Abbreviation for synchronizing. 

System—The complete array of equipment and 

interconnecting cable, or radio with an AN/TCC-7 

terminal at each end, providing 12 two-way v-f 
message channels or special service channels be- 

tween the terminals. 

Talk-up—Unwanted response of v-f ringer 

circuits to speech frequencies. 

Thermistor—A type of resistor whose resistance 
decreases when its temperature increases. The - 

name is a contraction of thermal resistor. 

Unattended repeater—A repeater, the operation 

of which does not require the presence of an 

operator. 

Varistor—A type of semiconductor whose resist- 
ance varies with the amplitude of the applied 

voltage. 
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