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1,01 This section describes the methods of 
making tests and adjusun.ents on the 

J2, K, and combined J2 & K carrier 
supply and pilot supply equipment. Requ_ire­
ments are given for each test, 

1.02 This issue replaces and brings 'up to 
date that part of Section E34.o44, Issue 

2 and E34.061, Issue 4 which deals with the 
carrier and pilot supply for J2 a.id K, 
respectively, It includes the combined J2 & K 
carrier supply which has not been covered pre­
viously. There has also been included the ad­
justment of the carrier supply when m~re than 
10 Type K tenninals are connected to the chan­
ne'l bus bar, . or more than 11 Type K tenninals 
are connected to the group bus bars as a tem­
porary measure, 

1.03 in common carrier supply equipment, 
certain tests are necessarily made 
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1.04 In making measurements using the atten-
uator and meter of the 30A Transmission 

Measuring Set it is not always possible to 
obtain a zero db reading on the meter. When 
this occurs, the measured value is the set­
ting of the attenuator corrected for the 
,.·eading of the meter. Unless otherwise spec­
ified, if the reading of the meter is above 
zero db it should be added tb the attenuator 
setting, while, if it is below zero db' it 
should be subtracted from the attenuator set­
ting to give the measured value. 

in the 24 
associated 

tested in ac-

1.05 The electrolytic condenser 
and 130 v battery, supply 

with transfer circuit should be 
cordance with information given for condenser 
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SECTION E34.055 

KS-7480 or KS-7763 in another BSP Section 
A204.HT/. 

2 • TESTS AND ADJUSTMENTS OF VACUUM TUBES 

(A) Vacuum Tube Heater Circuit Operation 

2.01 For vacuum tube replacements it is neces-
sary to open the heater circU:i tbefore re­

moving the tube from or placing a tube in its 
socket. The. heater circuit shouldnotbe opened 
except when the equipment is out of service. 

2,02 Apparatus: 

258C Plugs (open) 

2.03 Procedure: 

(1) To open the heater circuit of any of 
the tubes in the carrier or pilot 

supply equipment, insert a 258C plug in 
the appropriate jack indicated in the 
following tables: 

J2 Carrier and Pilot Supply Equipment 
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Carrier Generator (Reg. or Erner.) 

Carrier Generator Transfer Circuit 

5-Kc Oscillator (Reg, or Erner,) 

306, 484, 541 and 543-Kc Amplifiers 

308, 340 and 364-Kc Amplifiers 

J2 Pilot Channel Supply Circuit 

Jack 
Desig­
nation 

Con, Fil. 
Amp. Fil. 

Fil, A 
Fil, B 

Fil, 

Fil. 

Fil. 

Fil. 

K Carrier and Pilot Supply Equipment 

Carrier Generator (Reg, or Emer.) 

Carrier Generator Transfer Circuit 

120-Kc Amplifier (Reg. or Emer,) 

Stabilized Pilot Supply p 
3.9 Kc Pilot Supply 

Jack 
Desig­
nation 

Con, Fil, 
Amp. Fil. 

Fil, A 
Fil, B 

Fil, 

Fil, 

Fil. 

Tubes 

(Con.)1,(0sc.)2 
(Amp.T)l,(Amp,R)2 

A 
B 

1 

1,2 

1 or 2 

1,2 

Tubes 
~ 

(Con,)1,(0sc.)2 
(Amp,T)l,(Amp,R)2 

A 
B 

1 

1,2 

.Osc. 

p Caution: To prevent an office alarm ope"rate the 
CO key before the plug is inserted and hold it 
operated after the. plug is inserted until the CON 
relay operates, The CO key and CON relayare in 
the Pilot Channel Supply Alarm Relay Circuit. 
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Combined J2 & K Carrier and Pilot Supply Equipment 

Carrier Generator (Reg. or Erner.) 

Carrier Generator Transfer Circuit 

120-Kc .Amplifier 

K Stabilized Pilot Supply p 
5-Kc Oscillator (Reg, or Erner.) 

306, 484, 541 and 543-Kc .Amplifiers 

308, 340 and 364-Kc .Amplifiers 

J2 Pilot Channel Supply Circuit 

Jack 
Desig­
nation 

Con. Fil, 
.Amp. Fil. 

Fil. A 
Fil. B 

Fil. 

Fil. 

Fil. 

Fil. 

Fil. 

Fil. 

Tubes 

(Con.)1,(0sc,)2 
(.Amp. T) 1, ( .Amp.R)2 

A 
B 

1 

1,2 

1 

1,2 

1 or 2 

1,2 

p Caution: To prevent an office alarm operate the 
CO key before the plug is inserted and hold it 
operated after the plug is inserted until the CON 
relay operates, The CO key and CON relay are in 
the Pilot Channel Supply Alarm Relay Circuit. 

(2) To close the .heater circuit, remove 
the 258C plug f'rom ·the jack as indi­

cated in table above. 

(3) After the heater circuit has been en­
ergized for at least three minutes, 

the equipment may be tested or returned to 
service. 

(4) If only one tube of a series 
circuit is replaced, wait at 

three minutes before closing the 
circuit in order to prevent damage 
tubes, 

(B) Vacuum Tube Tests - General 

heater 
least 

heater 
to the 

2.04 The vacuum tubes are tested ·by means of 
the lR or lAC tube test set without be­

ing removed from their sockets and may be 
tested while the system is in service. This 
set provides for measuring heater currents, 
space currents and cathode activity and is 
described in the E40 Section. Limits apply­
ing to each measurement are given herein. 

2.05 It is not practicable to make activity 
tests when - the battery voltage is 

changing rapidly because the heater current 
is constantly changing, For this reason 
vacuum tube tests should not be made when 
battery voltage is changing rapidly or when 
it is outside its normal operating range. 
This situation will probably exist during and 
shortly after a power failure or during a 
_routine, battery overcharge-. 

2.06 The space current limit~ in Tables I, 
II, III· or IV should be met when ·the 

heater currents are normal that is, before 
the heater current adjustments for the cath­
ode activity tests are made. 

Caution: When the heater current is 
changed in making tube tests, time 
should be allowed for -bhe heater cur­
rent and space current to become sta­
bilized before making the final read­
ing; as discussed in the E40 Section 
of Bell System Practices covering the 
lR or lAC tube test set. 

2.CJ? When it is necessary to replace vacuum 
tubes because of failure to meet re­

quirements, the procedure given in the E24 
Section covering the operating routines 
should be followed with respect to switching 
equipment out of service and the supplementary 
tests which should be made 6n the equipment 
when returned to service. 

2.08 Heater current adjustments should not 
be made using the lR or lAC tube test 

set but where adjustments are shown to be 
necessary, they should be made in accordance 
with the information in an A502 Section of 
Central Office Maintenance Practices and the 
adjust values shown on the SD drawings cover­
ing the equipment. 
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TABLE I 

J2 CARRIER SUPPLY 

TUBE TEST REQ,UIREMENTS - REGULATED BATTERY SUPPLY 

Carrier Generator 
5-KC 

Oscil- 340-KC 308-KC 
(Con) (Osol Amp.T Amp.R lator Amplifier Amplifier 

TUBE DES. 1 2 1 2 1 1 2 

TEST TYPE OF TUBE 310A 310A 311A 311A 310A 311A 311A 

FILAMENT JACK Con Fil - Amp Fil - Fil Fil -
Heater Current in Amperes Min. .29 - .58 - .29 .58 -

(See Paragraph 2.09) Max. .35 - .70 - .35 .70 -
Normal Space Current 

Switch on lR or lAC Set Pl P2 Pl P2 Pl Pl P2 
Space-Millivolts, 130V. Battery, Min. 470 490 450 450 400 350 350 

Max. 720 800 700 700 600 650 650 

152V. Battery, Min. * * * * 450 400 400 
Max. 750 800 BOC 

Cathode Activity 
Switch on lR or lAC Set Pl P2 Pl P2 Pi Pl P2 
Decrease Heater Current, Amp. .02 - .04 - .02 .04 -
Max. % Activity 8 15 25 25 15 25 25 

306, 484, Pilot Carrier 
364-KC 541 & 543-KC Channel Generator 

Amplifier Amplifiers Supply Transfer 

TUBE DES. 1 1 2 1,2 A,B 

TEST TYPE OF TUBE 311A ,310A 311A 310A 338A 

FILAMENT JACK Fil - Fil Fil Fil A, Fil B 

Heater Current in Amperes Min. .58 - .58 .29 • 47 
(See Paragraph 2.09) Max. .70 - .70 .35 .53 

Space Current 
Switch on lR or lAC Set Pl Pl P2 Pl-P2 Pl-P2 
Space-Millivolts, 130V. Battery, Min. 350 400 350 400 70 

Max. 650 700 650 600 ¢'320 

152V. Battery Min. 400 450 400 450 * 
Max. 800 850 800 750 

Cathode Activity 
Switch on lR or lAC Set Pl Pl P2 Pl-P2 -
Decrease Heater Current, Amp. .04 - .04 .02 -
Max. % Activity 25 15 25 15 -

* These circuits operate only on 130 volt battery 
¢' Where regulated A battery minimum voltage is less than 21 volts, use a maximwn of 190 millivolts. 
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TABLE II 

J2 CARRIER SUPPLY 

TUBE TEST REQ,UIREMENTS - NON-REGULATED BATTERY SUPPLY 

Carrier Generator 
5-KC 

Oscil- 340-KC 308-KC 
(Con) (Osol Amp.T Amp.R lator Amplifier Amplifier 

TUBE DES. 1 2 1 2 1 l 2 

TEST TYPE OF TUBE 328A 328A 329A 329A 328A 329A 329A 

FILAMENT JACK Con Fil - Amp Fil - Fil Fil -
Heater Current Min. ,385 - ,77 - .385 .77 -

in Amperes Max. .465 - .93 - .465 .93 -

Space Current 
Switch on lR or lAC Set Pl P2 Pl P2 Pl Pl P2 
Space-Millivolts Min. 470 490 450 450 400 350 350 

Max. 720 800 700 700 600 650 65◊ 

Cathode Activity 
Switch on lR or lAC Set Pl P2 Pl P2 Pl Pl P2 
Decrease Heater Current, Amp, .025 - .05 - .025 .05 -
Max. % Activity 8 15 25 25 15 25 25 

30€ 484, Pilot Carrier 
364-KC 541 543-KC Channel Generator 

Amplifier Amplifiers Supply Transfer 

TUBE DES. 1 1 2 1,2 A,B 

TEST TYPE OF TUBE 329A 328A 329A 328A 338A 

FILAMENT JACK Fil - Fil Fil Fil A, Fil B 

Heater Current . Min. .77 - .77 .385 .77 
in Amperes Max, .93 - .93 .465 .93 

Space Current 
Switch on lR or lAC Set Pl Pl P2 Pl-P2 Pl-P2 
Space-Millivolts Min. 350 400 350 400 70 

Max. 650 700 650 600 200 

Cathode Activity 
Switch on lR or lAC Set Pl Pl P2 Pl-P2 -
Decrease Heater Current, Amp. .05 - .05 .025 -
Max.% Activity 25 15 25 15 -
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TUBE 
TEST 

TYPE 

Heater Current) Min, 
in Am~eres ) 
(See aragraph 

Max. 
2,09) 

Space Current 
Switch on lR or lAC Set 
Space Millivolts 

Min. 
Max. 

Cathode Activity 
Switch on lR or lAC Set 
Decrease Heater 

Current Amp. 
Cathode Activity 
Max. % 

TABLE III 

K CARRIER SUPPLY 

TUBE TEST REQ,UIREMENTS 

3.9 K9 
Carrier Generator Pilot 

And 120 Kc Amplifier Supply 

120 
CON osc Amp. Amp. ko 

T R Amp. 

310A 310A 311A 311A 311A 310A 

.29 .58 .58 .29 
,35 .70 .70 .35 

Pl P2 Pl P2 Pl Pl 

470 490 450 450 330 270 
720 BOO 700 700 750 430 

Pl P2 Pl P2 Pl Pl 

.02 .04 .04 .02 

8 15 25 25 25 15 

Carrier 
Gener- Stabilized 

ator Pilot 
Transfer Supply 
Circuit Alarm 

1 2 
A or B 

338A 310A 310A 

.47 .29 

.53 .35 

Pl Pl P2 

70 400 400 
¢'320 640 640 

Pl P2 

.02 

15. 15 

¢' Where regulated A battery minimum voltage is less than 21 volts use a maximum of 190 millivolts. 

Page 6 



T A B L E IV 

COMBINED J2 AND K CARRIER SUPPLY 

TUBE TEST REQUIREMENTS 

Carrier Generator 

(Con) (Osc) Amp,T 

TUBE DES, 1 2 1 

TEST TYPE OF TUBE 310A 310A 311A 

FILAMENT JACK Con Fil - Amp Fil 

Heater Current in Amperes Min. .29 - ,58 
(See Paragraph 2,09) Max. ,35 - ,70 

Normal Space Current 
Switch on lR or lAC Set Pl P2 Pl 
Space-,;lillivolts, 130V,Battery, Min. 470 490 450 

Max. 720 800 700 

152V,Battery, Min. * * * Max. 

Cathode Activity 
Switch on lR or lAC Set Pl P2 Pl 
Decrease Heater Current, Amp. .02 - .04 
Max,% Activity 8 15 25 

J2 
J2 306, 484 

364-KC 541 & 543-KC 
Amplifier Amplifiers 

TUBE DES, 1 1 2 

TEST TYPE OF TUBE 311A 310A 311A 

FILAMENT JACK Fil - Fil 

Heater Current in Amperes Min. ,58 - ,58 
(See Paragraph 2,09) Max. .70 - .70 

Space Current 
Switch on lR or lAC Set Pl Pl P2 
Space-Millivolts, 130V,Battery, Min. 350 400 350 

Max. 650 700 650 

152V,Battery, Min. 400 450 400 
Max. 800 850 800 

Cathode Activity 
Switch on lR or lAC Set Pl Pl P2 
Decrease Heater Current, Amp. .04 - .04 
Max. % Activity 25 15 25 

* These circuits operate only on 130 volt battery. 

SECTION E34.055 

J2 J2 J2 
K 5-KC 340-KC 308-KC 

120 KC Oscil- Am.pli- Am.pli-
Am.p.R AMP. lator fier fier 

2 1 1 1 2 

311A 311A 310A 311A 311A 

- Fil Fil Fil -
- .58 .29 .58 -
- .70 .35 ,70 -

P2 Pl Pl Pl P2 
450 330 400 350 350 
700 750 600 650 650 

* * 450 400 400 
750 800 800 

P2 1-'l Pl Pl P2 
- .04 .02 .04 -

25 25 15 25 25 

K Stabilized 
J2 Pilot Pilot Carrier 
Channel Supply Generator 
Supply Alarm Transfer 

1,2 1 2 A,B 

310A 310A 310A 338A 

Fil Fil Fil A,Fil B 

.29 - ,29 .47 

.35 - ,35 ,53 

Pl-P2 Pl P2 Pl-P2 
400 400 400 70 
600 600 640 rJ 320 

450 * *· * 750 

Pl-P2 Pl P2 -
.02 - .02 -
15 15 15 -

1 Where regulated "A" battery minimum voltage is less than 21 volts, use a maximum of 190 millivolts. 
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2.09 310A and 311A tubes should normally 
fall within a heater current range of 

.300 to ,335 ampere or ,600 to ,670 ampere, 
respectively, for normal bat~ery voltage con­
ditions, If a large group of tubes in an of­
fice falls outside this range, the adjustment 
of the heater current should be checked, 

2,10 In non-regulated ba.tte·ry offices where 
ballast lamps are provided in the heater 

circuits of the J2 carrier supplyno maintenance 
adjustments are required. The limits for the 
tests described below are based on filament 
battery voltages between 21 and 27 volts. If 
the voltage is outside this range, vacm.nn tubes 
may not meet the requirements, If heater cur­
rents are found to be out of limits in offices 
having non-regulated battery, the battery volt­
age should be checked and if the voltage is in­
side the 21-27 volt range, the ballast lamp in 
the circuit under test should be replaced, If 
the ballast· lamp change does not bring the 
heater current within limits, replace the 
vacuum tubes one at a time. 

2.11 The carrier and pilot supply equipment 
containing vacuum tubes upon which 

heater current, space current and cathode 
activit:r tests are to be made are as follows: 
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J2 Carrier and Pilot Supply Equipment 

Reg, and Erner, Carrier Generator 
*Carrier Generator Transfer Panel 
Reg. and Erner. 5-Kc Oscillators 
Reg, and·Emer, 306, 484, 541 and 543-Kc 

Amplifiers 
Reg, and Erner, 30B, 340 and 364-Kc Am-

plifiers 
J2 Pilot Channel Supply Panels 

K Carrier and Pilot Supply Equipment 

Reg, and Erner, Carrier Generators 
*Carrier Generator Transfer Panel 

Reg. and Erner, 120-Kc Amplifiers 
Stabilized Pilot Supply Alarm Amplifier­
Rectifier 

3.9-Kc Pilot Supply 

Combined J2 & K Carrier and Pilot Supply 
Equipment 

Reg. and Erner, Carrier Generators 
*Carrier Generator Transfer Panel 

J2 Reg, and Erner, 5-Kc Oscillators 
J2 Reg. and Erner. 306, 484, 541 and 543-
Kc Amplifiers 

J2 Reg. and Erner, 30B, 340 and 364-Kc Am-
plifiers 

J2 Pilot Channel Supply Panels 
K Reg, and Erner. 120-Kc Amplifiers 
K Stabilized Pilot Suppl~ Alarm Ampli­

fier-Rectifier 

Note: The regular and emergency carrier 
genera.tors and the carrier genera.tor 
transfer panel are common P-quipmentto 
the J2, K, and combined J2 & K carrier· 
supplies, 

*No cathode activity test. 

2,12 Apparatus: 

lR or lAC Tube Test Set 
10 - 217D Plugs (6oo ohms) 

(C) Carrier Genera.tor 
Amplifiers 

,and Carrier Supply 

2.13 Procedure - Regular Supply: 

(1) If the regular genera.tor and the reg-
ular carrier supply amplifiers are 

carrying the load, the tube tests may be 
made on them while in service, Lock-in 
the regular equipment by operating the 
white REG key on the carrier transfer 
panel in order to provide the proper grid 
conditions for meeting the test require­
ments. 

(2) Make 
and 

regular 
II, III 

heater current, 
cathode activity 
equipment as shown 

or IV, 

space current 
tests on the 

in Table I, 

Note: In the case of the K, or c, :1-

blned J2 & K carrier supply using 
stabilized pilots, whenever the 
REG, RLS or EMER keys are operated 
or an intentional automatic trans­
fer is made, hold the RST key of 
the K Pilot Channel Supply Alarm 
Relay Circuit, operated for approx­
imately 20 seconds in order to pre­
vent an office alarm until the pi­
lot stabilizers have functioned, 

Requirements: See Table I, II, III 
or IV. 

(3) At the completion of the test, oper­
ate the black RLS key on the transfer 

panel restoring the circuit to normal, 

(4) If the emergency generator and emer-
gency carrier supply amplifiers are 

carrying the load, lock-in the emergency 
equipment by operating the red EMER key 
on the carrier transfer panel. Terminate 
with 217D plugs the TST EVEN and TST ODD 
jacks .on the regular generator panel 
whether J2, K, or combined J2 & K carrier 
supply and in addition in the case of the 
J2, the TST j~cks on· all the regular J2 
carrier supply amplifiers. For the K 
supply, terminate the TST 120 kc jacks on 
the regular 120 kc amplifier, For the 
combined J2 & K supply, terminate the TST 
jacks on each of the regular J2 carrier 
supply amplifiers and the · TST 120-Kc 
jacks on the regular 120-kc amplifier. 
The terminations are provided as a sub­
stitute for the working load, the condi­
tion on which the requirements are based, 



(5) Make 
and 

regular 
II, III 

l 

heater current, space current 
cathode activity tests on the 
equipment as given in Table I, 

or IV. 

( 6) 

Requirements: 
or IV.. 

See Table I, II, III 

At the completion of the tests, re­
move the 217D plugs. 

2.14 Procedure - Emergency Supply: 

(1) If the emergency generator and the 
emergency carrier supply amplifiers 

are carrying the load, the tube tests may 
be made on them whil& in service, Lock­
in the emergency equipment by operating 
the red EMER key on the carrier transfer 
panel in order to provide the proper grid 
conditions for meeting the test require­
ments. 

(2) Make heater current, space current 
and cathode activity tests on the 

emergency equipment as shown in Table I, 
II, III or IV. 

Requirements: Refer to Table I, II, 
III or IV• 

(3) After completion of the tests, ex-
cept when it is necessary for the 

emergency generator and emergency carrier 
supply amplifiers to carry the load, op­
erate the black RLS key on the carrier 
transfer panel, . restoring the circuit to 
normal. 

(4) If the regular generator and regular 
carrier supply amplifiers are carry­

ing the load, operate the white REG key 
on the carrier transfer panel. This 
locks in the regular equipment · so that 
automatic transfer cannot take place. 
Terminatt3 w;\. th 217D plugs the TST EVEN 
and TST ODD jacks on the emergency gener­
ator panel whether J2, Kor combined J2 & 
K carrier supply and in addition in the 
case of the J2 carrier supply, the TST 
jacks on each of the eniergehc.y J2 carrier 
supply amplifiers. For type K carrier 
supply, terminate the TST 120-kc jacks 
on the emergency 120-kc amplifier. For 
the combined J2 . & K supply, terminate 
the TST jacks on each of the emergency 
J2 carrier supply amplifiers and the TST 
120-kc jacks ·on the emergency 120-,.kc am­
plifier. 

(5) Make heater current, space current 
and cathode activity tests on the 

emergency equipment as given in Table I, 
II, III or IV. 

Requirements: 
or ·rv. 

See Table I, II, III 
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(6) After completion of the test, remove 
the.217D plugs and operate the black 

RLS key on the carrier transfer panel, 
restoring the circuit to. normal. 

D) Carrier Generator and Carrier Sup-
p y .Amp &K Supp ies 

. On y 

2.15 Procedure - Regular Supply: 

(1) If the emergency generator and emer-
gency carrier supply amplifiers are 

carrying the load, trouble location 
tests may be made in the case of the J2 
carrier supply on the regular generator 
and the regular 306-kc amplifier as fol­
lows: 

(2) Operate the red EMER key in order to 
provide the proper grid conditions 

for meeting the test requirements. 

(3) ~ith the emergency generator locked 
in, make space-millivolt readings on 

the regular equipment at the working 
value of heater current. 

Requirements: The tubes listed in 
Table V should meet the limits given 
in the table. 

T.ABIE V 

J2, and Combined J2 & K Carrier Supply 
. Trouble Locati9n Tests 

'Regular Generator with EMER Key Operated 
or 

Emergency Generator with REG Key Operated 

Tube 
Space Current 

Carrier Generator 
Con, Osc, .Amp.T .Amp.R 

1 2 1 2 

306-Kc 
.Ampli­
fier 

1 

Switch on lR or 
lAC Set Pl P2 Pl P2 Pl 

Space-Millivolts, 
490 330 Min. 210 330 

Max, 26o 800 6oo 6oo 20 

2.16 Procedure - Emergency Supply: 

(1) In the case of the J2 carrier supply 
if the regular generator and regular 

carrier supply amplifiers are carrying 
the load trouble location tests may be 
made on the emergency generator and the 
emergency 306-kc amplifier as follows: 

(2) Operate the white REG key in order to 
provide the proper grid conditions 

for meeting the test requirements. 
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(3) With the.regular generator locked in, 
make space-millivolt readings on the 

emergency equipment at the working value 
of heater current. 

Requirements: The tubes listed in 
Table V should meet the· limits given 
in the table. 

(E) J2 & K Pilot Supply and Pilot Alarm 

2.17 Procedure J2 Pilot Channel Supply -
J2 Carrier Supply: 

(1) Make heater current, space current 
and cathode activity tests as shown 

in Table I for regulated battery and 
Table II for non-regulated battery sup­
ply. 

Requirements: Refer to Table I for 
regulated battery and Table II for 
non-regulated battery supply. 

2.18 Procedure - 3.9-Kc Pilot Supply Circuit 
and K Stabilized Pilot Supply Alarm - K 

Carrier Supply: 

(1) Make heater 
and cathode 

in Table III. 

current, 
activity 

space 
tests 

current 
as shown 

Requirements: Refer to Table III. 

Note: In the case of stabilized pi­
lot; when operating the key 2 of 
the lR or lAC tube test set, in 
either direction hold the CO key 
operated to pr.event office alarms. 

2.19 Procedure~ J2 Pilot Channel Supply and 
K Stabilized Pilot Suppiy Alarm - Com­

bined J2 & K Carrie'r Supply: 

( 1) Make heater 
and cathode 

in Table IV. 

current, 
activity 

space 
tests 

current 
as shown 

Requirements: Refer to Table IV, See 
Note in Paragraph 2.18. 

(F) Carrier Generator Transfer Circuit 

2,20- Procedure: 

(1) Operate the RLS and then the EMER 
key on the generator transfer panel, 

which switches the regular supply to the 
emergency. This operation lights the 
green lamp on the transfer panel; the 
regular carrier generator panel anq the 
regular carrier supply amplifier panels 
for all group carrier supplies, In the 
case of the J2 and combined J2 & K 
carrier supplies, the green light on the 
regular 5-kc oscillator panel also 
lights. The operation also causes the 
ionization of one or both of the 338A 
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tubes 0n the transfer panel as indicated 
by the blue gaseous discharge in the 
tube. See Note, Paragraph 2.13 Item (2) 
for preventing office alarms associated 
with stabilized pilot supply. 

(2) Remove the cover from the generator 
transfer panel, being certain that 

the green lamp is lighted on that panel. 

(3) Insert 217D plugs (6oo ohms) in the 
TST EVEN and TST ODD jacks on the 

regular generator panel whether J2, Kor 
combined J2 & K carrier supply, In 
addition in the, case of the J2, the TST 
jacks on each of the regular J2 carrier 
supply amplifiers should be terminated 
in 6oo ohms, For the Type K supply, in­
sert a 217D plug in the TST 120-Kc jacks 
on the regular 120-kc amplifier. For 
the combined J2 & K supply, insert 217D 
plugs ,in the TST jacks of each of the 
regular J2 carrier supply amplifiers and 
the TST 120-Kc ja~ks Qn the regular 120-
kc amplifier. This prevents the regular 
carrier supply from feeding the load in 
multiple with the emergency carrier sup­
ply in case the transfer tubes fail to 
ionize. 

(4) Remove tube B from 
will cause tube A 

not already done so. 
surements on tube A, 

its socket. This 
to ionize if it has 

Proceed with mea-

(5) Make the heater and space current 
tests as shown in Table I, II, III or 

IV• 

Refuirements: 
II or IV. 

Refer to Table I, II, 

(6) Restore tube B to its socket and al-
low several seconds for it to heat 

up, Remove tube A, tube B should ionize, 
Repeat the tests under (5) for tube B, 
The same limits should be met, 

(7) If tube A meets requirements, restore 
it to its socket, If it does not 

meet requirements, replace it by another 
tube and repeat the tests until the re­
quirements are met, 

(8) If tube B does not meet requirements, 
replace it by another tube and repeat 

the tests until the requirements are met, 

(9) After both tubes meet requirements 
and are restored to their sockets, 

make sure that the 217D plugs are removed 
from the TST EVEN, TST ODD, and all am­
plifier TST jacks. 

(10) If both tubes meet the required lim­
its initially replace the can cover 

and operate the RLS key thus restoring 
the carrier supply to normal operation. 



(11) If it were found necessary to re-
place one or both tubes, operate the 

RI.S key and then the REG key, locking the 
regular carrier supply in service. Make 
the test, Ionization of Gas Tubes in Car­
rier Generator Transfer Circuit in Part 
3(H) • 

(12) After the requirements of this test 
are met remove all the 217D plugs 

and then replace the can cover and oper­
ate the RLS key, thus restoring the car­
rier' supply to normal operation. 

3. TESTS AND ADJUSTMENTS OF CARRIER SUPPLIES . 

A) switching of Regular and Emergency Car­
rier upplies 

3.01 The following procedure which applies 
to J2, K and combined J2 & K carrier 

·· supplies, describes the method of manually 
switching from one carrier supply to the other 
for routine tests, and the procedure to be 
followed in restoring the regular supply cir­
cuit to service after there has been an auto­
matic switch to the emergency supply. The 
preliminary steps to be followed· in making 
any tests or adjustments on the carrier gener­
ator panels are also given. See Note, Para­
graph 2.13 Item (2) for preventing office 
alarms associated with stabilized pilot supply. 

3.02 Procedure - Locking-in Regular or Emer-
gency Carrier Supply: 

(1) Assume the c:arrier supply circuits to 
be operating in their normal condi­

tion with all keys normal. 

(2) To.lock-in the regular carrier sup­
ply, operate the white REG key, or to 

lock-in the emergency supply, operate .the 
red EMER key. 

(3) To restore the transfer. circuit to 
the condition whereby an 

transfer from the regular to the 
supply can take place, operate 

automatic 
emergency 
the black 

RLS key. 

3.03 Procedure - Transferring from a Locked­
in Regular Carrier Supply to a Locked­

in Emergency Supply, or Vice Versa: 

(1) When transferri~g from one locked-in 
condition to another, it is desirable 

to go through the intermediate release 
condition in order to prevent momentary 
operation of the regular and emergency 
carri_er supplies in parallel. 

(2) To transfer 
lar supply 

operate first 
ElMER key. 

from the locked-in regu­
to the emergency supply, 
the RLS key and then the 
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(3) To transfer from the locked-in emer­
gency supply to the reg~lar supply, 

operate first the RLS key and then the 
REG key. 

3.04 Procedure - Operations Preceding Adjust­
ment of Equipment Under the Can Covers: 

(1) Before testing or adjusting equip-
ment on the carrier generator or 

transfer panel requiring removal of can 
covers, the carrier supply· to be left in 
service must be locked in. 

(2) Thus, when making any adjustments on 
the regular carrier generator, the 

emergency supply must be locked in by op­
erating the EMER key, This operation also 
lights the green lamps on the transfer 
panel, the regular carrier generator panel, 
and the regular carrier supply ampli­
fier panels for all carrier supplies, In 
the case of the J2 or combined J2 & K 
carrier supply the green light on the 5-kc 
oscillator panel also lights. 

Caution: Do not remove a can cover 
from a carrier enerator·panel, a car­
rier supply amplifier panel or a -kc 
oscillator panel unless the green lamp 
associated with that panel is lighted. 

(3) Before testing or adjusting the emer-
gency carrier supply, the white REG 

key should be operated, causing the lamps 
on the panels of the emergency carrier 
supply to light. 

(4) Before testing or adjusting the 
transfer circuit or removing the 24-

volt filament battery fuses, the red EI1ER 
key should be operated causing the light 
on the transfer panel to light,' Insert 
217D plugs in the TST ODD and TST EVEN 
jacks of the regular generator so as not 
to feed the regular and emergency in par­
allel. 

(5) When tests are completed, the RLS key 
should be operated to restore the 

transfer circuit to its nonnal condition, 

3.05 Procedure To Be Followed After an 
Automatic Switch, to the Emergency Car­

rier Supply: 

(1) Operate the EI1ER key to silence the 
alarm, 

(2) An automatic transfer to the emergency 
carrier supply indicates interrup­

tion or failure of the regular carrier 
generator or a regular carrier supply am­
plifier, or trouble in the wiring between 
panels. 
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(-3) ·Be'f'ore attempting to transfer back to 
the regular supply, the regular car­

rier generator and ·carrier supply ampli­
fiers should be checked as described in 
Part 3(G) omitting the test "of the chan­
nel bus bar output, If this test does 
not disclose the trouble, the vacuum 
tubes should be tested as covered in Part 
2(B) • 

(4) After the trouble in the regular car­
rier supply has been found and cleared, 

it should be restored to service by oper­
ating the RLS key. 

(B) 4-Kc Carrier Generator Output 

3,06 This test which applies to J2, Kand 
combined J2 & K carrier supplies, pro­

vides a procedure for adjusting the 4-kc out­
put to the harmonic producer and is also for 
use in checking the loss through the tuning 
fork so that it may be replaced if require­
ments are not met, The procedure also pro­
vides for the selection of vacuum tubes to 
secure the proper 4-kc generator output, 

3.07 When making this test on either the 
regular or emergency carrier supply, 

the carrier supply must be locked in so that 
service will not be interrupted by an acci­
dental operation of the transfer circuit, See 
Note, Paragraph 2,13 Item (2) for preventing 
office alarms associated with stabilized pilot. 

3,08 Apparatus: 

1 30A Transmission Measuring Set 
1 - 2A or 2B Noise l'leasuring Set 
1 - W2AY Cord equipped with 289A Plug 

(2W24A) 
1 - P3P Cord equipped with 305A Plug 

(3P20B) 
10 - 217D Plugs (6oo ohms) 
2 No. 1 Test Clips 
1 - 0,25 wattl-megohmResi1;1tance KS-8058 

or equivalent · 

3,09 Procedure - Bridged Measurement at AMP 
T and AMP R Tubes - See Fig, 1: 

(1) Lock in the emergency carrier supply 
(See Part 3(A)) and test the regular 

carrier supply. 

(2) Make the vacuum tube test on the OSC 
and CON tubes as covered in Part 2(0) 

and replace the tubes if requirements are 
not met. 

(3) Insert 217D plugs (6oo ohms) in the 
TST ODD and TST EVEN jacks whether 

J2, Kor combined J2 & K carrier supply, 
In addition for J2, the TST jacks on the 
J2 carrier supply amplifiers of the car­
rier supply under test (regular or emer­
gency) should be terminated in 6oo ohms. 
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For the K supply, insert a 217D plug in 
the TST 120-kc jacks on the 120-kc ampli­
fier, For the combined J2 & K supply, 
insert 217D plugs in the TST jacks of 
each of the J2 carrier supply amplifiers 
and the TST 120-kc jacks on the 120-kc 
amplifier of the carrier supply under test. 

(4) Insert the plug of the 2W24A cord in 
_the 6oO-ohm jacks of Coil-1 in the 

30A set and patch from the 135-ohm jacks 
of Coil 1 to the 135-ohm TC jacks, 

(5) Connect the test clips of the 2W24A 
cord across the grid terminals of the 

AMP T and AMP R tubes and read the 30A 
set meter, No correction should be made 
for the transformer loss, 

Requirements: Between -3 and -5 dbm, 

(6) If requirements are not met, adjust 
U, V, Wand X resistances and repeat 

step 5, 

(7) If the requirements are met after ad-
justing the U, V, Wand X resistances 

remove all the 217D plugs from the TST 
ODD, TST EVEN, and TST jacks on the car­
rier supply amplifiers and then restore 
the carrier supply to normal operation by 
operating the black RLS key, 

(8) If the requirements cannot be met by 
adjusting the U, V, Wand X resis­

tances, measure the loss through the tun­
ing fork as covered in Paragraph 3,10, 

(9) Lock-in the regular carrier supply 
(See Part 3(A)) and repeat the above 

test for the emergency carrier supply. 

3. 10 Procedure Loss Measurements Through 
4-Kc Tuning Fork - See Fig, 1: 

(1) The 2A or 2B noise measuring set is 
used to measure the input and output 

of the tuning fork thus determining the 
loss through the fork, The input plug 
should be inserted in the PROG jack and 
the set should be calibrated as outli~ed 
in the E40 Section of Bell System Prac­
tices covering the noise measuring set, 

(2) Two single test leads not over 2 feet 
long should be arranged with test 

clips at one end to connect to the tuning 
fork terminals, One of the leads should 
be equipped with a 1-megohm resistance at 
the end which is connected to the test clip, 

(3) Connect the noise measuring set to 
terminals 1 and 2 of the tunin~ fork, 

The test lead equipped with the resis­
tance at the test clip end should be con­
nected to terminal 1, 

Caution: Terminals 1 and 2 are above 
ground potential. 
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Fork 

2A or 2B 
Noise Meas. Set 
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OUT OUT OUT 
135"' 600"' 

30A Trans. Meas. Set 

Fig. 1 - 4-Kc Carrier Generator Output 

(4) Adjust the db d~al on the noise mea­
suring set.and note the reading in db. 

(5) Connect the noise measuring set to 
terminals 3 and 4 of the tuning fork. 

The test lead equipped with the resis­
tance at the test clip end should be con­
nected to terminal 3. 

(6) Adjust the db dial and note the read­
ing on the noise measuring set. 

Requirements: The difference between 
the readings noted in Items (4) and 
(6), that is, the loss through the 
tuning fork, should not exceed 25 db, 

(7) If the requirement is not met for a 
52A tuning £ork, the fork should be 

replaced. If the loss for a 52A tuning 
fork measures between 20 and 25 db t~e 
steps for locating tuning fork trouble 
discussed in the E24 . Section covering 
Type J or K systems should be taken. 

(8) If the 'requirement is not met for a 
54A tuning fork, the matter should be 

reported through the line of organization. 

(9) If the requirement is met but the 
output requirement of Paragraph 3,09 

cannot be met, replace the OSC tube re­
gardless of the results of the tube tests 
and repeat the procedure of Paragraph 3,09. 

(10) If the requirement of Paragraph 3,09 
cannot be met after replacing the 

OSC tube, tlien replace the CON tube and 
repeat the proced~re of Paragraph 3.09. 

(C) 5-Kc Oscillator Output - J2 and Combined 
J2 & K Supplies Only 

3.11 This test provides a procedure for 
checking the output of the 5-kc osctll­

lator and also one for use in checking the 
loss through the tuning fork so that it may 
be replaced if requirements· are not met. The 
procedure also provides for the selection of 
vacuum tubes to secure the proper 5-kc oscil­
lator output. 

3.l2 When making this test on either the 
regular or emergency carrier supply, 

the other carrier supply must be locked-in so 
that service will not be interrupted by an 
accidental operation of the transfer circuit. 
See Note, Paragraph 2.13 Item (2) for pre­
venting office alarms associated with sta­
bilized pilot supply. 
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3.13 Apparatus: 

1 - 3OA Transmission Measuring Set 
1 - 2A or 2B Noise Measuring Set 
2 - P3P Cords equipped with 3O5A Plugs 

( 3P2OB) 
2 - 1-Megohm Resistance (KS-8O58 or 

equivaleµt) 
2 No, 1 Test Clips 
1 - 289A Plug 

3.14 Procedure - Measurement at TST Jacks -
See Fig. 2: 

(1) Lock-in the emergen~y carrier supply 
(See Part 3(A)) and test the regular 

carrier supply. 

(2) Make the vacumn tube test on the tube 
employed in the oscillator as covered 

in Part 2(C) and replace the tube if re­
quirements are not met. 

(3) Patch from TST jacks on the 5-kc os­
cillator panel to the ATTEN IN jacks 

of the 3OA set, 

(4) With the TEST KEY in the ADJUST po-
sition, adjust the attenuator to ob­

tain a reading as close as possible to 
zero on the meter with all three protec­
tion keys in the OUT position, The at­
tenuator setting corrected for the meter 

2A or 2 B 
Noise Meas. Set 

reading is the output of the 5-kc oscil­
lator at the TST jacks, 

Requirements: The output of each 5-kc 
oscillator should be at least +14 
dbm. 

(5) If the requirements are 
the patches and restore 

supply to normal operation 
the black RLS key, 

met, remove 
the carrier 

by operating 

(6) If the requirements are not met, 
measure the loss through the tuning 

fork as covered in Paragraph 3,15, 

(7) Lock-in the regular carrier supply 
(See Part 3(A)) and repeat the above 

test for the emergency carrier supply, 

Procedure Loss l1easurement Through 
5-Kc Tuning Fork - See Fig, 2: 

(1) The 2A or 2B noise measuring set is 
used to measure the input and output 

of the tuning fork, thus determining the 
loss through the fork, The input plug 
should be inserted in the PROG jack and 
the set should be calibrated as outlined 
in. the E4O Section of Bell System Prac­
tices covering the noise measuring set, 

(2) Two single test leads 
ranged_ with test clips 

should bear­
at one end to 

Test 
Key 

lOdb lOdb lOdb 

OUT OUT OUT 
30A Trans. Meas. Set 

Fig. 2 - 5-Kc Oscillator Output 
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connect to the tuning fork terminal. The 
other end of the leads should be connected 
to a 289A plug, Each lead should be 
equipped with a l-,negohm resistance at the 
end which is connected to the test clip. 

(3) Connect the test clips to terminals 1 
and 2 of the tuning fork and insert 

the 289A plug in the 135-ohm jacks of 
Coil 1. Patch from the 600-ohm jacks of 
Coil 1 to the noise measuring set, 

Caution: Terminals 1 and 2 are above 
ground potential. 

(4) Adjust_ the db dial on the set and 
note the reading in db. 

(5) Connect the clips · to terminals 3 and 
4 of the tuning fork. 

(6) Adjust the db dial and note the read­
ing. 

Requirements: The difference between 
the readings noted in Items (4) and 
(6), that is, the loss through the 
tuning fork, should not exceed 25 db. 

(7) If the requirement is not met, the 
matter should be reported through the 

line of organization. 

ts) If the requirement is met but the 
output requirement of Paragraph 3,14 

cannot be met, replace the vacuum tube in 
the 5-kc oscillator regardless of the re­
sults of the tube.tests and repeat the 
procedure of Paragraph 3,14. 

( 9) After the requirements of P,aragraph 
3.14 are met, remove all patches and 

test connections and restore the carrier 
supply to normal operation by operating 
the black RLS key, 

(D) 3.9_-Kc Pilot Channel Generator Output - K 
Carrier Supply Only 

3,16 No means of adjusting the 3.9-kc gener-
ator output are provided and this test 

is for use in checking the loss through the 
tuning fork so that it may be replaced if re­
quirements are not met, · It also provides for· 
selecting vacuum tubes to secure the proper 
3.9-kc generator output. 

3 .17 Apparatus : 

1 - 30A Transmission Measuring Set 
1 2A or 2B Measuring Set 
1 - W2AY Cord equipped with 289A Plug 

(2w24A) 
1 - P3P Cord equipped with 305A Plugs 

(3P20B) 
2 - No. 1 Test Clips 
1 - 0.25 wattl-megohmResistance KS-8058 

or equivalent 

SECTION E34.055 

Procedure - Output Measured at Filters -
See Fig, 3: 

(1) Make the vacuum tube test on the OSC 
tube as covered in Part 2(E) and re­

place the tube if requir:ements are not met, 

(2) The leads supplying the carrier fre-
quencies to the · varistors should be 

disconnected from terminals Bl, B2, B3, 
B4, B7 and B8, 

(3) Insert the plug of the 2W24A 
the 6oO-ohm· jacks of one 

transformers of the 30A set and 
from the 135-ohm jacks of the same 
former to the ATTENUATOR IN jacks, 

cord in 
of the 

patch 
trans-

(4) Connect the clips of the 2W24A cord 
across terminals 1 and 2 of the Ml, 

M2 and M3 filters in turn and, with test 
key of the 30A set operated to ADJUST po­
sition, measure the output, No correc­
tion should be made for the transformer, 

Requirements: 
+5 dbm, 

Betwe~ -1.5 dbm and 

(5) If requirements are not met, 
the OSC tube regardless of 

sults of the tube tests of the 
placed and re~eat the above 
Items (1) to (4), 

replace 
the re­
tube re­

procedure, 

(6) Reconnect leads to terminals Bl, B2, 
B3, B4, B7 and BB. 

(7) If requirements of Item (4) cannot be 
met after replacing the vacuum tube, 

measure the loss through the tuning fork 
as covered in Paragraph 3,19. 

3,19 Procedure Loss Measurement Through 
3,9-Kc Tuning Fork - See Fig, 3: 

(1) The 2A or 2B noise measuring set is 
used to measure across the input and 

output of the tuning fork, thus determin­
ing the loss through the fork, The input 
plug should be inserted in the FROG jack 
and the set should be calibrated as out­
lined in the information covering the 
noise measuring set, 

(2) Two single test leads not over 2 feet 
long_ should be arranged with test 

clips at one end to connect to the tuning 
fork terminals, One of the leads should be 
equipped with a !-megohm resistance at the 
end which is connected to the test clip, 

(3) Oonnect the noise measuring set to 
terminals 1 and 2 of the tuning fork, 

The test lead equipped with the resis­
tance at the test cl~p end should be con­
nected to terminal 1, 

Caution: Terminals 1 and 2 are above 
ground potential, 
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3.9 KC 
Tuning Fork 

2A or 2B 
Noise Meas. Set. 

ADJUST 
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Bl 
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M2 
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2 3 

1 4. 

M3 
FIL 

2 3 

B7 

Fig, 3 - Type K 3,9-Kc Pilot Channel Generator Output 

(4) Adjust the db dial on the noise mea­
suring set and note the reading in db, 

(5) Connect the noise measuring set to 
terminals 3 and 4 of the tuning fork, 

The test lead equipped with the resis­
tance at the test clip should b'e com1ected 
to terminal 3. 

(6) Adjust the db dial and note the db 
reading on the noise measuring set. 

Requirements: The difference between 
the noise measuring• set readings 
noted in Items (4) and (6) that is, 
the loss through the tuning fork, 
should not exceed 25 db, 

(7) If the requirement is not met for a 
D-99305 tuning fork, the fork should 

be replaced, If _the loss through a 
D-99305 fork measures between 20 and 25 
db, the steps for locating tuning fork 
trouble, discussed in the E24 Section 
covering Type K Systems, should be taken. 

(8) If the requirement is not met for a 
5413 tuning fork, the matter should be 

repo~ted through line of organization. 
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If the loss through a 5413 tuning fork 
measures between 20 and 25 db, the steps 
for locating tuning fork trouble, dis­
cussed in the E24 Section covering Type K 
Systems should be taken, 

(E) Synchronization of the Carrier Supply with 
4-Kc Reference Frequency 

3,20 A harmonic producer , in the output of 
the 4-kc tuning fork oscillator and am­

plifier circuit is used in the J2, K and com­
bined J2 & K supplies to provide the carrier 
frequencies required in the channel and 
group modulators and demodulators, Any error 
in the basic frequency will be miltiplied in 
the harmonic producer in ·direct proportion to 
the number of the harmonic, Thus, a one-cy­
cle error at 4 kc will be a 15-cycle error at 
6o kc. 

3,21 The frequency of the oscillator may be 
adj~sted within narrow limits by means 

of variable condensers in the circuit. This 
test provides a procedure for checking the 
frequency of the carrier generator using the 
4-kc reference frequency. 



3.22 Apparatus: 
1 - 30A Transmission Measuring Set 
1 - W2AY Cord equipped with 289A Plug 

(2w24A) 
5 - P3P Cords equipped with 305A Plugs 

( 3P20B) 
10 - 217.D Plugs ( 6oo ohms) 

Not Required but May be Used. if Available 

1 - Cathode-Ray Oscillograph 
2 - W2BP Cords 6 feet long equipped with 

241A Plugs at one end (2Wl5B) 

3.23 Procedure - See Fig. 4: 

(1) Lock-in the emergency carrier supply 
(See Part 3(A)) when testing the reg­

ular carrier supply. Lock-in the regular 
carrier supply (See Part 3(A)) when test­
ing. the emergency carrie,r supply, See 
Note, Paragraph 2.13 Item (2) for pre­
venting office alarms associated with 
stabilized pilot supply. 

(2) Patch the 4-kc reference frequency to 
the 6oO-ohm jacks of Coil 1 in the 

30A transmission measuring set and patch 
from the 135-ohm jacks of Coil 1 to the 
ATTENUATOR IN jacks. 

4KC 
Reference 

Freq, 

NOTES: 
.( 1) Patches ® are for the 

adjustment of 4 KC 
reference test power 

® 

(2) Patches ® and @ are 
for the complete test circuit. 

Coil 1 

Adjust 

Test Keyt 

Com~are t 

® 
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( 3) Operate the test key to ADJUST posi­
tion and adjust the attenuator of 

the 30A set to obtain a meter reading 
between -3 and -5 dbm. 

(4) Insert 217D plugs (6oo ohms) in the 
TST ODD and TST EVEN jacks whether 

J2, K •or combined J2 & K supply and in 
addition for the J2 supply, the TST 
jacks on the J2 carrier supply_ amplifi­
ers of the carrier supply under test 
(regular or emergency). For the K sup­
ply, insert a 217D plug in the TST 120-kc 
jacks on t4e 120-kc amplifier, For 
the combined J2 & K supply, insert 217D 
plugs in the TST jacks on the J2 carrier 
supply amplifiers and the TST 120-kc 
jacks on the 120-kc amplifier of the 
carrier supply under test, 

(5) Patch from the 
to the MULTIPLE 

( 6) Patch from the 
PLE jacks to the 
the 30A set. 

(7) Patch from the 
2 in the 30A 

lOdb lOdb 

OUT OUT 

ATTENUATOR OUT jacks 
jacks of the 30A set, 

second set of MULTI-
135-0HM TC jacks of 

135-ohm jacks of Coil 
set to the MULTIPLE 

lOdb 

OUT 

0
Amp, T 

Grid 
Term. 

0 Amp. R 

See 'Fig. 1 
for details 
of carrier 
generator. 

Fig. 4 - Synchronization of Carrier Supply 
with 4-Kc Reference Frequency 
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jacks, Using the 
the 6oO-ohm · jacks 
test clips to the 
T and Al1P R tubes. 

2W24A cord patched to 
of Coil 2, connect the 
grid terminals of AMP 

(8) Adjust the frequency of the carrier 
generator by means of the ADJ con­

denser and the M condenser and observe 
the beats on the meter of the 30A set 

_adjusting the attenuator as necessary to 
give a convenient swing of the needle 
over the meter scale. A beat is a com­
plete cycle of the swing of the meter 
needle and the reference point should be 
taken at some point other than the ex­
treme ends of the needle swing, 

Requirements: The beats should have 
a period longer than one beat in two 
minutes f'or the following conditions: 

(a) Circuit order tests, 

(b) Tests subsequent to the circuit 
order test if the beats are in 

excess of' two beats in one minute, 

(9) If' a cathode-ray oscillograph is 
available, using the 2Wl5B cords con-' 

nect f'rom ATTEN OUT jacks to the X AXIS 
and GROUND terminals and from the 135-ohm 
jacks of Coil 2 to the Y AXIS and GROUND 
terminals, Adjust the amplitude for each 
axis by means of the corresponding GAIN 
dial until a satisf'actory pattern is ob­
tained, A beat is a complete- cycle of 
the change observed in the pattern, The 
requirements of Item (8) should be met, 

(10) A 52A tuning fork should be replaced 
under either of the following condi­

tions, These conditions do not apply to 
a 54A f'ork f'or which no capacity limit 
has been established, 

( a) When the l-1 condenser is connected 
for O capacity and the setting of 

the ADJ condenser is less than 50. 

(b) When the M condenser is connected 
f'or a capacity exceediµg .001002 

mf, When the 11 condenser is connected 
for a capacity of ,001002 mf, the ADJ 
condenser setting should not exceed 
50. 

(11) J\f'ter adjusting the f'requency, make 
Test 3(B), 4-kc Carrier Generator 

Output. 

(F) Carrier Supply Output at Test Jacks 

3,24 The output of the 4-kc generator cir-
cuit is delivered to the harmonic pro­

ducers which generate odd and even harmonioS 
of' 4·kc, These harmonics are measured at the 
TST ODD and TST EVEN jacks. In addition, 
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certain f'requencies are selected and ampli­
f'ied to provide a carrier supply to the group 
modulators and demodulators, The output of 
each frequency is measured on the amplifier 
f'or that f'requency at the TST jacks f'or the 
J2 supply, the TST 120-kc jacks f'or the K 
supply and both the TST and TST 120-kc jacks 
for the combined J2 & K supply. 

3,25 This test is made on both the regular 
and emergency carri~r supplies, When 

it is made on either the regular or emergency 
carrier supply the other carrier supply must 
be locked-in so that service will not be in­
tBrrupted by an accidental operation of' the 
transf'er cifcuit, 9ee Note, Paragraph 2,13 
Item (2) f'or preventing office alarms associ­
ated with stabilized pilot supply. 

3.26 Apparatus: 

1 - 17B Oscillator 
1 - 30A Transmission Measuring Set 
1 - W2AY Cord equipped with 289A Plug 

(2w24A) 
10 - 217D Plugs (6oo ohms) 

3 - P3P Cords equipped with 305A Plugs 
( 3P20B) ' 

1 - J2 Carrier Supply Test 
Termination - J64729A List 1 (See 

Fig, 5) - J2 .and Combined J2 & K 
Supplies Only 

3,27 Procedure - Output at TST ODD and TST 
EVEN jacks - See Fig~ 6 for J2, Fig, 7 

for K, and Fig, 8 f'or the Combined J2 & K Car­
rier Supply: 

D 
D 

HY 

D 

□ 

(1) Lock-in the emergency carrier supply 
(See Part 3(A)) and test the regular 

carrier supply, 

(2) Terminate with a 217D plug the TST 
EVEN jacks of the carrier generator 

under test whether J2, K, or combined J2 
& K supply. Also, terminate the TST jacks 
on the J2 carrier supply amplifiers f'or 

159A Rep. Coil '---------7 
6 '-------, 1 ! o----,-1 ------, 

6T 
1500 

_3T 

129.2~ 

____ 7 __ J 

Fig, 5 - J2 Carrier Supply Test Termination 



the J2 supply, the TST 120-kc jacks for 
the K supply, and both the TST and the 
TST 120-kc jacks in the case of the com­
bined J2 & K supply. 

(3) Patch from ATTENUATOR IN jacks to 
135-ohm jacks of Coil 1 in the 30A set, 

(4) Patch from the 6oO-ohm jacks of Coil 
1 to the TST ODD jacks, 

(5) Set the attenuator to Z7 db and oper-
ate the test key to the ADJUST posi­

tion, Read the thermocouple meter with 
the three protection keys operated. 

(6) Interchange the patch cord and the 
217D plug in the TST ODD and TST EVEN 

jacks and again read the thermocouple meter 
with the three protection keys operated. 

Requirements: A reading of not less 
than -0.5 db should be obtained on 
the thermocou~le meter of the 30A 
se~ for both (5) and (6). 

(7) If the requirement is not met, check 
the OSC, CON, .AMP T and AMP R tubes 

as described in Part 2(C) and replace 
tubes if necessary, If the tubes are 
found to meet requirements, make test 
4-Kc Carrier Generator Output Part 3(Bj 
and th~n repeat the above procedure, Do 

To 
Plate of 
Amp. ·T 

SeeFig. l 
for Carrier 
Gen.Get. 

To 
Plate of 
AMP R 

Adjust 

f Test Key 

t Co~pare 

Carrier 
Supply 

Amplifier 
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not proceed with Paragraph 3.28 until the 
requirements are met. 

3.28 Procedure - Output at Test Jacks of 
Regular and Emergency Carrier Supply 

.Amplifiers - See Fig, 6 for J2, Fig, 7 for K, 
and Fig. 8 for the Combined J2 & K Carrier 
Supply: 

( l_) Lock-in the emergency carrier supply 
(See Part 3(A)) and test the regular 

carrier supply. 

(2) Patch from the TST EVEN and TST ODD 
jacks of the carrier generator for 

the carrier supply under test to HYBRID 1 
and 2 jacks of the J2 carrier supply test 
termination (Fig, 5) for J2 and combined 
J2 & K supplies, When measuring the out­
put at the TST 120-kc jacks on the 120-kc 
amplifier whether for K or combined J2 & 
K supply, terminate the TST ODD and TST 
EVEN jacks with 217D plugs. Otherwise, 
patch to HYBRID 1 and 2 as above, Also, 
terminate with 217b plugs the TST jacks 
on the J2 carrier supply amplifiers for 
the J2 supply, the TST 120-kc jacks for 
the K supply, and both the TST and the 
TST 120-kc jacks in the case of the com­
bined J2 & K supply, except the uhit to 
be tested, 

(3) Patch from the TST jacks or TST 120-kc 
jack;s of the carrier amplifier under 

tes: to the ATTEN IN jacks of the 30A set. 

TST 
ODD 

• 6QQW 
J2 Ca 
Supp' 

Termination. Fi 

6QQWor 
· J2 Carr. 

. Supply 
Test Termination. Fig. 5 

r;;:,;; T,aasfe, Cct.:!=f.J 

TST ~ 
EVEN 

C6 
CB 

Fig, 6 - Carrier Supply Output at Test 
Jacks - J2 Carrier Supply 
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To 
Plate of 
AMP T 

See Fig. 1 
for Carrier 
Gen. Cct_ 

To 
Plate of 
AMP R 

120KC 
FIL 

2 4 

G 

Input. Trans. 

Atten. 
135w 600w 

30A Trans. Meas. Set 

G ! ~600.,., 
CD . ~ 

To Gen. Transfer Cct. · 

TST 
EVEN 

Fig. 7 - Carrier Supply Output at Test 
Jacks - K Carrier Supply 

(4) Set the attenuator to 18 db for the 
J2 carrier supply amplifiers where 

130 volt plate battery is used on the 
amplifier or to 20 db where 152 volt 
plate battery is usea::- For the 120-kc 
carrier supply amplifier, set the attenu­
ator to 12 db. Operate the TEST KEY of' 
the 30A "'s'e-tto the ADJUST position. Read 
the thermocouple meter with all three 
protection keys in the ,OUT position. 

Requirements: For the J2 carrier supply 
amplifiers the meter should read 
0 + 1.5 db where 130 volt plate bat­
tery is used or between -2 and +l db 
where\ 152 volt battery is used. The 
output of' the regular and emergency 
carrier supply amplif'iers should not 
dif'f'er by more than 1.0 db. For the 
120-kc carrier supply amplif'ier the 
meter should read between -1.5 and 
+.5 db. 

(5) If' these requirements are not met, 
check the vacuum tubes of' the unit 

under test, as described in Part 2(C). 

(6) In the case of' the 120-kc amplifier, 
if' the requirement is not met, adjust 

the taps of' the input transformer of' the 
120-kc amplif'ier. 
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(7) In the case of the J2 484 or 543-kc 
amplif'iers, if' the .requirements are 

not met and the tubes are f'ound to meet 
the requirements, make a bridgingmeasure­
ment at the output of the 484-kc or 548-kc 
group carrier supply f'ilter as given in 
Paragraph 3.29. 

(8) The requirements of' Item (4) need not 
be met for the 120-kc amplif'iers sup­

plying a distributing bus bar to which more 
than 11 Type K systems are connected. 

3.29 Procedure - Brid~ing Measurement at the 
Output of the 484 or 548-Kc Group Car­

rier Supply Filter. 

(1) Insert 217D plugs in the TST jacks of 
the 5-kc oscillator and the J2 car­

rier supply amplif'iers under test. 

(2) Patch from the TST EVEN and TST ,ODD 
jacks to the HYBRID 1 and 2 jacks of' 

the J2 carrier supply test termination 
(Fig. 5). 

(3) Calibrate the 30A set as given in 
another E Section. 



OUT .OU1 OUT 

TO 
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CARRIER 
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._ __ TO GENERATOR 
TRANSFER CK 600"'0RJ2 

C6 

CARR.SUPP 
TtST 

TERMINATION 
FIG.S 

~600"' 

Fig, 8 - Carrier Supply Output at Test Jacks -
Combined J2 & K Carrier Supply 

(4) Patch from the OUT or TST OSC OUT jacks of 
the 17B oscillator to the POT IN jacks 

of the 30A setand setthe a+;tenuatorto lldb, 

(5) Set the frequency at &J kc, 

( 6) Operate the TEST KEY of the 30A s_et to 
the COl1P.ARE position and adjust the os­

cillator output control and the TEST CURRENT 
POTENTIOMETER to obtain a reading of O db 
on the thermocouple meter with all three 
protection keys in the OUT position, 

(7) Bridge the test clips of the 2W24A 
cord across terminals 3 and 4 of the 

484-kc CSFl filter (484-kc amplifier) or 
the 548-kc CSF2 filter (543-kc amplifier), 

Note: If in Paragraph 3,33 Item (7) 
the UP condenser is used to meet 
the channel bus requirements there­
by necessitating this bridging test, 
where both the 484 and 543-kc am­
pl.-ifiers are furnished, connect to 
the 5/.+8-kc CSF2 filter, 

(8) Insert the plug of the 2W24A cord in 
the LOSS OUT jacks. 

(9) Operate the TEST KEY to the ADJUST 
position and observe the thermocouple 

meter of the 30A set, This reading is a 
calibrated -11 dbm, 

(10) Operate the TEST KEY to the COMP.ARE 
position and observe the thermocouple 

meter, 

Requirements: The thermocouple meter 
· reading in Item ( 10) should not be 

lower than ~he reading in Item (9); 
that is, should not be lower than 
the calibrated -11 dbm, 

(11) If this requirement is not met remove 
if furnished the IIA" strappings of 

the HP varistors in the carrier generator 
panel to bring the output within limits. 
If this is done, the channel and group 
bus bar voltage should be checked, Part 3( G). 
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(12) Remove all cords and plugs 
regular carrier generato-r 

lar carrier supply amplifiers, 

from the 
and regu-

(13) Lock in the re~ular carrier supply 
(See Part 3(A)J and test the emer­

gency carrier supply usin~ the procedure 
of Paragraph 3,28 Items (2) through (7), 

( 14) -Remove all cords and plugs from the 
emergency carrier generator and 

emergency carrier supply amplifiers, Op­
erate the RLS key to restore the carrier 
supply to normal operation, 

( G) Carrier Supply .Bus Bar Output 

3,30 The output of the harmonic producer and 
the carrier supply amplifiers for the 

carrier supplies as measured at the TST-ODD, 
TST EVEN, TST jacks and TST 120-kc jacks is 
delivered through suitable filters to the 
distributing bus bars, This test provides a 
procedure for measuring the bus bar output 
and for adjusting the load on the bus bars, 

3,31 This test is made first with ~he regu-
lar carrier supply locked-in and then 

with the emergency carrier supply locked-in, 
When making tests or adjustments on the bus 
bars, extreme caution should be observed to 
avoid interruption of the carrier supply to 
working equipment, The bus bar itself is 
covered by a fibre protector which should not 
be removed for test, The adjusting resis­
tances A, B, C, D and Eon the channel bus bar 
are not to be used for measuring carrier out­
put, See Note, ¥aragraph 2,13 Item (2) for 
preventing office alarms associated with 
stabilized pilot supply, 

3,32 Apparatus: 

1 - 30A Measuring Set 
1 - W2AY Cord equipped with 289A Plug 

( 2W24A) 

3.33 Procedure - Channel Bus Bar Output 
Regular Carrier Supply - See Fig, 9 for 

J2, Fig, 10 for K, and Fig, 11 for the Com­
bined J2 & K Carrier Supply: 

(1) Lock-in the regular carrier supply 
(See Part 3(A)) and test the regular 

carrier supply, 

(2) Insert the plug of the 2W24A cord in 
the 135-0Hl1 TC jacks of the 30A set, 

( 3) Connect the test clips of the 2W24A 
cord to the terminals of an unused 

resistance for channel 1 other than the 
ADJ resistances, If no unused resistance 
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tap is available, turn down channel 1 of 
one of the systems and then remove its 
leads from the bus bar in order to make 
the measurement. 

(4) Read the 30A set meter, which gives a 
measure of the bus bar output, 

Requirements: 

(a) The bus bar output as measured 
should be 1 milliwatt +0,5 db, 

When the channel bus is fully loaded, 
if the -0. 5 db cannot be obtained for 
all 12 channels in the case of J2 and 
combined J2 & K carrier supplies 
two of the 12 channels may drop to 
-1.0 db, 

(b) When more than 10 Type K terminals 
are connected to a channel distrib­

uting bus bar, the output should be 
between -1,0 dbm and +0,5 dbm, How­
ever the output should be adjusted to 
between -0,5 dbm and +o,5 dbm when 
possible, 

(5) If requirements are not met, adjust 
the voltage on the bus bar by strap­

ping various combinations of the ADJ re­
sistances designated A, B, C, D, E, 

(6) Repeat the above procedure for each 
channe 1 bus bar, 

(7) If the requirements are not met on 
any of the channels, connect and ad­

just the HP condenser in the carrier gen­
erator panel to meet the above require­
ments, The addition of more of the HP 
condenser will increase the lowest read­
ings of the even channel busses, but at 
the same time the reading obtained in 
Paragraph 3,29 Item (10) which concerns 
itself with J2 and combined J2 & K sup­
plies will be lowered, Care must be 
taken that no more capacity be added than 
that necessary to meet the requirement 
for the channel busses, in order that 
the requirement in Paragraph 3,29 Item 
(10) be met, Turning over the 11ET11 and 
11ER11 leads to the even HYB repeating coil 
at terminals c6 and C8 of the EM carrier 
generator may be a further aid in meeting 
the chavJ1el bus requirements in the case 
of the J2 and combined J2 & K supplies, 
If any change is made in the adjustment 
of the Hr condenser repeat test Part 
3(F), Carrier Supply Output at Test Jacks. 

(8) After all channel bus bars have been 
adjusted, remeasure the output of 

each bus bar and readjust, if necessary, 
This procedure should be repeated until 
all the channels meet requirements with­
out the adjustment of other channels, 
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To Em. T . Channel Bus Bar 
Car. Su ply Filter 

Ch. 1 
108 KC 

_________ _.,.. ___ -'-<> 

lOdb lOdb lOdb 

To Filters of Meter 
Chan. 3, 5, 7, 9, 11 135wTc OUT OUT OUT 

Reg. { 
} 

Distributing Circuit for Even Channels, 
Even 2, 4, 6, 8, 10, 12 is the same 

30 A Trans. Meas. Set 
Car. 

Supply as above except for filters 

Reg. 
306 KC T 
308 KC 
364 KC 
484 KC 
541 KC 
or 543 KC 

Amp. 
R To Em. 

306 KC 
308 KC 
364 KC 
484 KC 
541 KC 

T Bus Bar 

T 

R 

T 

R 
or 543 KC Amp. ,0-----------,-1--+---+---.....,.. 

To Carrier { 
Supply Alarm Cct. ___ T _______ _, 

340 KC Bus Bar 

Reg. l 340 KC 
Amp. 

o-t------------. 
R 

To Carrier { 
Supply 

Alarm Cct. _____ __, 

T 

R 

ALM 

ATTEN 
IN 

Adjust 

Test Keyt 

Comp~ 

Fig. 9 - Carrier Bus Bar Output -
J2 Carrier Supply 

{

Strap A B C D E Res. 
as required 
to adjust Voltage 

lOdb lOdb lOdb 

OUT OUT OUT 
30 A Trans. Meas. Set 
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See 
Fig. 7 

Odd 

To Emg 
Car. Supply 

Filter 
Ch. 1 

108 KC 
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Chan. 3,5,7,9, 11 
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120 KC 
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T 
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GEN Sys.I 
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Strap-A BC D E Res. as 
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Sys.l 
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(~. --------. 
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Res. as required 
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to adjust voltage M 

OUT OUT OUT 

30 A Trans. Meas. Set 
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M D _ 
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IN 

Fig. 10 - Carrier Bus Bar Output -
K Carrier Supply 
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Fig. 11 - Carrier Bus Bar Output -
Combined J2 & K Carrier Supply 
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3.34 Procedure - Group Carrier Supply Bus 
Bar Output - Regular Carrier Supply -

See Fig, 9 for J2, Fig, 10 for K, and Fig. 11 
for the Combined J2 & K Carrier Supply: 

(1) Remove the plug of the 2W24A cord 
from the 135-0HM TC j~cks and insert 

it in the ATTEN IN jacks of the 30A set. 

(2) Connect the test clips of the 2w24A 
cord to the terminals T and R 

used resistances of the group 
bus bar under test as shown in 
for J2, Fig. 10 for K, and Fig. 
the combined J2 & K carrier supply. 

of un­
carrier 

Fig, 9 
11 for 

(3) Set the attenuator to 14 db for the 
J2 carrier, supply bus where 130 volt 

plate battery is used on the J2 carrier 
supply amplifiers or to 16 db where 152 
volt plate battery is usecr-on these am­
plifiers, For the 120-kc carrier supply 
bus, set the attenuator to 5 db, Operate 
the TEST KEY of the 30A set~ the ADJUST 
position, 

(4) Read the 30A set meter which gives a 
measure of the bus bar output and re­

cord the readings for use in the pro­
cedure of Parag~aph 3.35, 

Requirements: For the J2 carrier sup­
ply bus the meter should read O + 
1.,5 db where 130 volt plate battery 
is used or between -2· and +l db 
where 152 volt plate battery is 
used, For the 120-kc carrier supply 
bus the meter should read O + 1 db. 

( 5) If the requirements are not met, add or 
remove strapping of the unused T and R 

resistances as required, When requirements 
are met, restore the carrier supply to nor­
mal operation by operating the black RLS 
key and proceed with Paragraph 3,35, 

(6) When more than 11 Type K terminals are 
connected to the group distributing bus 

bar, add or remove the straps from the T 
and R resistances as necessary ~o meet the 
requirements, If the requirements cannot 
be met when all of the T and R resistance 
straps are removed, change the tap on the 
REG 120-kc amplifier input transformer until 
the requirements can be met, Moving the 
grid lead to a lower tap number increases 
the output. 

3.35 Procedure Channel 
Supply Bus Bar Output 

rier Supply - See Fig, 9 for 
and Fie, 11 for the Combined 

and Group Carrier 
- Emergency Car­
J2, Fig, 10 for K 
J2 & K Supply1 

(1) Lock-in the emergency carrier supply 
and read the output for the emer­

gency carrier supply following the 
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procedures outlined in Paragraphs 3,33 and 
3,34. 

Requ_irements: For Emergency Carrier 
Supply, 

(a) When the 
measured, 

0 ,!_ 1.5 db, 

channel 
the meter 

bus bar 
should 

is 
read 

(b) Except for the 120-kc bus bar, 
when any of the group carrie_r 

supply bus bar outputs is measured, 
the meter reading should meet the 
requirement obtained in Item (4) of 
Paragraph 3.34 and also be within 
1 db of the value for the J2 carrier 
supply bus. For the 120-kc bus bar 
the reading should be within 2.0 db 
of the readin~ obtained in Item (4), 
Paragraph 3,34. 

(2) If requirements are not met, repeat 
at Test 

adjust 
test, Carrier Supply Output 

Jacks, Part 3(F) and if necessary 
the bus bar output to provide a 
promise for the two carrier supplies, 

com-

Note: A slow beat will probably be 
observed when measuring the 543-kc 
and 541-kc busses, 

Requirements: The beat should not ex­
ceed a ~wing of + 0,5 db from the 
mean and the measµred output on the 
543 and 541-kc busses in Paragraphs 
3,34 and 3,35 should be recorded as 
the· average between- maximum and 
minimum readings on the thermocouple 
set. 

(3) If the requirements are not met when 
more than 11 Type K terminals are con­

nected to the group distributing bus bar, 
change the tap on the EMG 120-kc amplifier 
input transformer until the requirements Q~n 
be met, Repeat tb,e procedur\3 as .covered in 
Paragraph 3,34 and if necessaryreadjust the 
REG 120-kc amplifier input transformer tap 
to meet the requirements, If the tap is re­
adjusted, repeat the abov~ procedure for 
the EMG carrier supply and if ne~essary re­
adjust the EMG input transformer tap, Re­
peat this procedure until the requirements 
have been met for both carrier supplies. 

(H) Ionization of Gas Tubes in Carrier Gen­
_erator Transfer Circuit· 

3.36 The carrier generator transfer circuit 
is operated by failure of any group 

carrier supply output which causes· a gas tube 
to break down, that is, to ionize and in­
crease the bias on the_ control tube of the 
regular carrier generator and decrease the 
bias on the control tube of the emergency 
carrier generator, This blocks the regular 



generator output and releases the output of 
the emergency generator which is normally 
blocked, This test provides a procedure for 
adjusting the ionization point of the two gas 
tubes which operate in parallel, and to make 
the necessary adjustment so that the two 
tubes will fire at approximately the same 
voltage, The tubes used in this test should 
meet the requirements of Part 2(F), See 
Note, Paragraph 2,13 Item (2) for preventing 
office alarms associated with stabilized pilot 
supply, 

3. 37 Apparatus: 

1 - 20 + 1-0hm Resistance for J2 supply 
and one .18GW Resistance (5.4 ohms 
+ 1%) for Kor the combined J2 & K 
supply, connected to test leads 
three inches long terminated with 
test clips, To be assembled locally, 

3.38 Procedure - (See Fig, 12): 

(1) Lock-in the regular carrier supply, 
See Part 3(A), 

(2) Remove one of the gas tubes from its 
socket or remove both tubes and in­

sert a new tube in one of the sockets, 

(3) For the J~ carrier supply connect the 
20 ohms across the GEN TRNS terminals 

of the J2 340-kc bus bar, For the Kor 
combined J2 & K supplies· connect the 5,4 

20w. J2 Supply 
or 

5.4w. K or Combined 
J2 & K Supply 

f 

EMER 
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across the GEN TRNS terminals of the 120-
kc bus bar, The connecting lead should 
not exceed three inches in length, This 
is equivalent to placing the resistance 
acro.ss the input transformer of the car­
rier transfer circuit as shown in Fig, 12,· 

(4) Operate the RLS key. 

(5) If the tube ionizes, that is, shows a 
bluish glow, operate the REG key and 

move the resistance tap lead one step 
towards the AB resistance, Continue this 
procedure until a point is reached where 
the tube fails to ionize, When this 

·point is reached, move the resistance tap 
lead back one step towar~s the X resis­
tance. If the tube ionizes with the t_ap 
connected to the cathode end of the AB 
resistance, consider this to be the oper­
ating step for this tube unless the pro­
cedure of Item (6) results in a change in 
the location of the resistance tap lead, 
It may take several seconds for the tube 
to heat up enough to ionize, 

(6) If after operating the RLS key, Item 
(4), the tube does not ionize, oper­

ate the REG key and move the resistance 
tap le'ad one step toward the X resistance, 
Operate the RLS key again and if the tube 
still fails to ionile, operate the REG 
key and move the resistance tap lead one 
more step toward the X resistance, Con­
tinue this process until a point is 

RLS REG 

rf 

-_-24v 

~ 

To Grid 
M ,of Con. Tube ....________..,,, l ._,.__---;-___ Emg. Gen. 

1 5 7 
s 

To Gen TRNS 
340 Kc or 
120 Kc Bus• Bar. 
See Figs. 9, 10 & 11 

3 

.________. 

NOTE:Alarm features are not shown. 

Fig. 12 - Ionization Test of Tubes 
in Transfer Circuit 

Cct. 

: 130V 

.i-
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reached where the tube ionizes 
sider this to be the operating 
,this tube. 

and con­
step for 

(7) After determining the proper operat-
ing step for the tube being tested, 

operate the REG key and insert another 
tube in the other socket, removing the 
tube which has just been te_sted, Note 
the resistance tap, 

(8) Repeat Items (4) 
find the proper 

the second tube, 

to (7), inclusive,to 
operating point for 

Requirements: The adjustment point 
for the two t~bes which are con­
nected in parallel should not dif­
fer by more than one resistance 
step, 

(9) If this requirement is not met, re-
peat the above procedure with other 

tubes, The resistance tap lead should be 
connected between the AB and X resis­
tances at one of the critical adjustment 
points determined above. Connect to the 
one which is farthest from the cathode, 
(AB resistance), 

( 10) After the requirements are met-, in-
sert the other tube in its socket, 

Remove the 20-ohm or 5-4-ohm resistance. 
Restore the carrier supply to normal op­
erating condition and check the operation 
of the transfer circuit, Part 3(I). 

of Carrier Generator Transfer 

3.39 The transfer circuit is operated auto-
matically by failure of any one of the 

group carrier supply outputs. The circuit 
can also be made to function manually by op­
erating keys provided for that purpose and 
this test provides a procedure for checking 
both automatic and manual operation, See 
Note, Paragraph 2,13 Item (2) for preventing 
office alarms associated with stabilized 
pilot supply. 

3.40 Apparatus - J2 Carrier Supply Only: 

1 - 217D Plug (6oo ohms) 
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Apparatus - Kand Combined J2" & K Sup­
plies Only: 

1 - 30A Transmission MeaBuring Set 
1 - W2AY Cord equipped with 289A Plug 

(2w24A) 
1 - P3P Cord equipped with 305A Plug 

(3P20B) 
1 - 217D Plug (6oo ohms) 

Procedure - Automatic Operation - Kand 
Combined J2 & K Supplies - See Fig. 13: 

(1) Operate the RLS key on the transfer 
panel to insure that the load is on 

the' regular generator. 

(2) Insert the plug of the 2W24A cord in­
to the ATTENUATOR IN jacks. 

(3) Connect the test clips of the 
cord to the ·sup All1 terminals 

120-kc distributing bus bar. 

2w24A 
of the 

(4) Operate 
observe 

meter. 

the TEST KEY 
the reading 

to ADJUST 
on the 30A 

and 
set 

(5) Insert a 217D plug in the TST 120-kc 
jacks of the regular carrier supply. 

A green lamp TRNS should light on the 
generator transfer panel, indicating that 
the transfer circuit has operated and an 
alarm bell should ring until the EMER key 
is operated, The operation of the EMER 
key should cause the green lamps to light 
on the REG carrier supply amplifiers and 
on-the REG carrier generator panel. Again 
read the 30A set meter, 

Requirements: The difference- between 
the meter readings obtained in Items' 
(4) and (5) should not be greater 
than 2 db, 

(6) Remove the 217D plug from the TST 120~ 
kc jacks of the regular carrier supply. 

(7) If the requirements are not met, make 
test, Carrier Supply Output at TEST 

jacks, Part 3(F), 

(8) Operate the RLS key on the transfer 
panel to restore the regular carrier 

supply, and again read the 30A set meter, 
The green lamp TRNS on the transfer panel 
should be extinguished, 

Requirements: The meter reading should 
be the same as that obtained in 
Item (4). 

3.42 . Procedure - Automatic Operation- J2 Car­
rier Supply: 

(1) Operate the RLS key on the transfer 
panel to insure that the load is on 

the regular generator. 

(2) While watching 
on one of the 

insert a 217D plug 

a CON sensitrol relay 
receiving terminals, 
in the TST jacks of 



Reg. 
120 KC 

Amp. 

Emg. 
120 KC 
Amp. 

T 120 KC l:lus Bar. See Figs. 10 & 11 

R 

T 

R 
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10db lOdb lOdb 

OUT OUT OUT 

Test Key 

30 A Trans Meas. Set 

Fig, 13 - Check of Carrier Supply 
Transfer Circuit 

any one of the regular carrier supply run­
plifiers. 

Requir~ments: 

(a) The reading of the sensitrol re­
lay should not change by more 

than 0,2 db, 

(b) When the transfer is made by in-
serting the 217D plug in the TST 

jacks, the green TRNS lrunp on the 
carrier transfer panel should light 
and an alarm bell should ring until 
the El1ER key is operated, The oper­
ation of the El1ER key should cause 
the green lamps to light on the REG 
carrier supply runplifiers and on the 
REG carrier generator panel. 

(3) If Eequirement (a) is not met, check 
the regular and emergency supply cir­

cuits first as described in Part 3(G), 
Carrier Supply Bus Bar Output omitting t~e 
test of the channel bus bar output, and 
then if necessary as described in Part 
3(F), Carrier Supply Output at Test Jacks, 

(4) If the requirements are met, remove 
the 217D plug from the TST jacks and 

operate the RLS key on the transfer panel, 

3.43 Procedure - Manual Operation - Kor 
Combined J2 & K Supply - See Fig, 13: 

(1) Follow the procedure of Paragraph 3,41, 
Items (1) to (4), inclusive, 

(2) Qperate the EMER key on the transfer 
panel and read the 30A set meter, 

The green lamp on all the regular carrier 

supply panels 
should light, 

and the transfer panel 

Requirements: The difference 
the meter readings obtained 
(1) and (2) should not be 
than 2 db, 

between 
in Items 
greater 

(3) Operate the RLS key to restore the 
regular carrier supply and read the 

30A set meter, All lights should be ex­
tinguished, 

Requirements: The reading should be 
the srune as obtained under Item (1). 

3,44 Procedure - Manual Operation - J2 Car­
rier Supply: 

(1) Operate the RLS key 
panel to insure that 

the regular generator, 

on the transfer 
the load is on 

(2) While watching a CON sensitrol relay 
on one of the receiving terminals, 

operate the red EMER key on the carrier 
transfer panel. 

Requirements: 

(a) The reading of the sensitrol re­
lay should not change by more 

than 0,2 db, 

(b) When the transfer is made the 
green TRNS lamp on the transfer 

panel and the green lamps on the 
REG carrier generator and all REG 
carrier supply amplifier panels in­
cluding the 5-kc oscillator panel 
should light •. 
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(3) Operate the RLS key, extinguishing the 
lamps. 

(4) Operate the REG key. 

Requirements: The green lamps 
EMER carrier generator panel 
all the EMER carrier supply 
fier panels should light. 

on the 
and on 
ampli-

(5) Operate the RLS key. 

Requirements: All lamps ~hould be ex­
tinguished. 

(J) Voltage of Transfer and Alarm Circuit 

3.45 The measurement of the rectified voltage 
across the B condenser in the transfer 

circuit (Fig. 12) serves to indicate trouble in 
the varistor circuit. Also, for Kor combined 
J2 & K supply, the measurement of the rectified 
voltage across the AL relayinthe alarm circuit 
(Figs, 10 & 11) serves to indicate trouble in 
the varistor circuit. The requirements of Part 
3(G), Carrier Supply Bus Bar Output, should be 
met before making this test and the measured 
value of the 120-kc bus bar output noted, 

3,46 Apparatus: 

1 - KS-8295 Volt-ohmmeter 

Note: If another type of meter is used 
it must have at least 30,000-ohms re­
sistance when measuring the voltage 
across the B condenser and at least 
10,0PO-ohms resistance ·when measuring 
the voltage across the AL relay. 

3,47 Procedure - Transfer Circuit- See Fig.12: 

(1) Using the 0-30 volt scale of the 
KS-8295 volt-ohmmeter, measure the 

voltage across the B -condenser at the 
output of the varistor. 

Requirements: The voi'tage should be 
between 8.o and 14,o volts. 

(2) If the requirements are µot met, check 
the output of the 340 or 120-kc busbar 

depending on whether the carrier .supply is 
J2 or K ( also combined J2& K) as described in 
Part 3(G), Carrier Supply Bus Bar Output. 

3 .48 Procedure - Alarm Circuit - Kor Combined 
J2 & K Supply Only - See Figs. 10 & 11: 

(1) Using the 0-15 volt scale of the 
KS-8295 volt-ohmmeter measure the 

voltage across the winding of the AL re­
lay at the output of the varistor. 
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Requirements: The minimum voltage 
should be between .6 and ,7 volt 
when the 120-kc bus bar output as 
measured in Paragraphs 3.34 and 3.35 
is between O and -1 dbm. 

The minimum voltage should be between 
,7 and .8 volt when the 120-kc bus bar 
output as measured in Paragraphs 3.34 
and 3.35 is,between O and +l dbm, 

K) Pilot Level Ad'ustments of the K 64 92 
and 10 -Kc Stabilized Pilots - Kand Com-
bined J2 & K Supplies·Only 

3,49 For pilot level adjustment the level of 
each K pilot channel frequency is mea­

sured with the 42A or 31A transmission mea­
suring system at the PC LEV M or the 108-KC 
FILT OUT jacks, The Regular Supply is sta­
bilized and has one individual adjustment of 
the output of each pilot frequency, which is 
common for all carrier systems connected to 
the same Pilot Supply, The Alternate Supply 
is not stabilized and has no level adjust-
ments. 

3.50 Apparatus: 

1 - 42A or 31A Transmission Measuring 
System 

3.51 Procedure - Regular Stabilized Pilot 
Level Adjustment - See Fig. 14: 

(1) Measure the level of each pilot 
channel frequency at the PC LEV Mor 

108-KC FILT OUT jacks as required. 

(2) With the 42A transmission measuring 
system calibrated and ready for test 

and the TRNS switch on the Pilot Supply 
Panel set at ALT, measure each pilot 
level in accordance with the information 
covering the 42A or 31A system, 

\ (3) The pilot frequencies are 64, 92 and 
108 kc and the 17-type oscillator 

settings when using the 42A system are 
66, 38 and 22 kc, respectively. ·, 

(4) The 64 and 92-kc outputs are measured 
at the PC LEV M jacks and the 108-kc 

output is measured at the 108-KC FILTER 
OUT jacks. 

(5) If there is more than one Pilot Sup-
ply circuit in the office, in order 

to measure the 108-kc outputs, it is 
nece~sary to patch from the PC LEV M jacks 
to the 108-KC FILT IN jacks for all but 
the first circuit, 

(6) If the pilot levels do not meen the 
requirements specified below, read­

just the output of the Regular by con­
necting resistances A3 to AB, inclusive, 
B3 to BS, inclusive and C3 to CB, in­
clusive as required to form new "X" and 
11Y11 resistance combinations. Resistances 
A3 to AB will control the 64-kc output, 
B3 to BB will control the 92-kc output 
and C3 to CB will control the 108-kc out­
put. Increasing the X. resistances and 
decreasing the Y resistances will de­
crease. the pilot level and conversely 
decreasing the X and increasing the Y 
resistances will increase .the pilot 
level, Changing 2,5 ohms from the X to 



the Y resistance or vice versa changes 
the pilot level approximately .15 db. 

Requirements: The pilot level reading 
should be: 

64 kc, - 56,7 + ,2 dbm, 
92 kc, - 57,4 + ,2 dbm, 

108 kc, - 57,9 :! ,2 dbm, 

(7) After the desired levels are obtained, 
set the TRNS switch on the pilot 

supply panel at REG, 

3,52 Procedure - Alternate Pilot Level Mea­
surement - See Fig, 14: 

Except for Item (2), follow the pro­
,cedure of Paragraph 3,51 Items (1) to (5), 
The position of the TRNS switch on the Pilot 
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Supply Panel in Item (2) should be set at 
REG instead of ALT for this measurement, 

Requirements: The pilot level reading 
should be: 

64 kc, - 56.7 + 2,3 dbm, 
92 kc, - 57,4 + 1,6 dbm, 

108 kc, - 57,9 :! 1,8 dbm, 

(L) Gain Adjustment of K Pilot Channel Supply 
Alarm - K and combined J2 & K Supplies 
Only 

3,53 Amplifier Rectifier Circuit: A voltage 
is picked off from the Pilot Supply Bus 

and is amplified and rectified, Any varia­
tion of this voltage from normal will be in­
dicated on the Sensitrol relay CON, Varia­
tions of+ 0,5 db will cause the alarm to 
function, -

TO ALM. 
CKT. 

24V-=­
+:::C 

:r 

4.?A OR 31A 
TRANS 

ME.AS 
SET 

Fig, 14 - 108, 92 and 64-Kc Pilot 
Level Measurement 
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The requirements of Paragraph 3,51 should 
be met before making this test. 

Note: Since the Alternate Pilot Supply 
is not held to the + ,5 db limits 
when it is used the- Pilot Supply 
Alarm may operate; if so the audible 
alarm may be silenced by operating 
the CO key of the Pilot Supply Alarm, 

3.54 Procedure - See Fig, 14: 

(1) Adjust the SENS potentiometer so that 
the rectified current will read zero 

on the CON sensitrol relay, 

Note: The operation of the CO key 
silences the Audible Alarm. The 
operation of the RST key restores 
the Sensitrol relay CON to nonnal 
after an alarm condition has been 
cleared, 

(11) Measurement and Adjustment of J2 Pilot Out-
put Levels - J2 and Combined J2 & K Supplies 

3,55 This test gives a procedure for measur-
ing and adjusting the pilot output 

level and for adjusting the IND 1 and IND 2 
relays which give an alarm in case the pilot 
level departs from the required value by more 
than ,5 db, 

3,56 The pilot supplies fo,r controlling the 
automatic regulation system are intro­

duced in the transmitting terminal equipment 
just ahead of the first group modulator, The 
frequencies introduced at that point are 
shown in the following table, 

Frequency 
Allocation 

Pilot Supply Frequency - Kc 
EAST Terminal WEST Terminal 
Slope Flat Slope flat 

3,57 

NA 111 60 104 64 
104 64 

64 104 
NB 58 109 
SA 6o 111 
SB 109 58 64 104 

Apparatus: 

1 17B Oscillator 
1 - 30A Transmission Measuring Set 
1 - D-158550 Plug (125 ohms) 
2 - P3P Cords equipped with 305A Plugs 

at each end (3P20B) 
3 - P3P Cords 6 feet long equipped with 

305A,Plug at one end and Test Clips 
at the other, Assemble locally, 

1 - Cathode Ray Oscillograph (Optional) 
1 - Telephone Receiver with leads hav­

ing Test Clips at one end 

3,58 Procedure - Pilot Output: 

( 1). Remove the J2 system 
unless a spare group 

from servicEl 
terminal is 
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available, in which case this test can be 
made on the spare equipment, 

(2) Measure and if necessary adjust the 
transmitting group gain as described 

in another section in the E34 series 
covering J2 carrier telephone terminal, 

(3) Insert the D-158550 plug in the GR 
MOD IN jacks, 

(4) Patch from the EQPT jacks of the J2 
terminal· to the 135-ohm TC jacks in 

the 30A set and measure the power de­
livered to the thermocouple, 

Requirements: The total output should 
be within 0,5 db of 17 db below the 
specified level at the EQPT jacks, 

(5) If this requirement is not met, check 
the SLOPE pilot separately as de­

scribed in the following items: 

(6) In order that only one pilot at a 
time will be measured, the grid on 

the oscillator tube of the pilot supply 
circuit not being measured should be 
grounded,--

Caution: This procedure will remove 
pilot frol]l all systems in the of-
fice that are supplied from the 
panel under test. 

~7) Measure the output at the EQPT jacks 
by noting the reading of the meter, 

Requirements: The output should be 
within 0,2 db of 20 db below the 
specified level at the EQPT jacks. 

(8) If this requirement is not met, ad-
just the OUTPUT condenser of the 

SLOPE pilot being measured until the 
pilot level is as close as possible to 
20 db below the specified level at the 
EQPT jacks• 

(9) Repeat Items (6) through (8) for the 
FLAT pilot, Replace any grid clip 

that has been removed, 

Note: It should be borne in mind 
that adjustment of the OUTPUT con­
densers raises or lowers the amount 
of pilot current being supplied to 
all carrier systems using this pi­
lot supply, 

3,59 Procedure - Adjustment of IND 1 and IND 
2 Relays: 

(1) With the SLOPE and FLAT pilots 
set as closely as possible to 

below the specified level at the 
jacks, observe the reading of the 

Elach 
20 db 

EQPT 
IND 1 



and IND 2 sensitrol relays on the pilot 
supply panel. 

Requirements: Each relay should have 
a reading of approximately O. 

( 2) If the relay reads w.i thin O. 1 db of 
O, adjust it to read Oas closely as 

possible by means of the pointer adjust­
ing screw on the sensitrol relay. 

(3) If the IND 1 or IND 2 sensitrol relay 
reads more than 0.1 db from O or if 

there is any indication that the 64-kc or 
104-kc pilot supply has changed in fre-

·quency, the corresponding pilot channel 
supply output should be checked and ad­
justed. as described in Paragraphs 3.6o, 
3.61 or 3.62. 

T CHANNEL 
BUS BAR 

64 KC PC or J 

64 KC ONLY R 

109 OR Ill KC 
~------------<:+101--+·>--------' 

~ 104 KC ONLY 

T 

104 KC 

R 

CHANNEL 
BUS BAR 

104 KC 

3. t:/J Procedure 
Pilots: 

58-109-Kc 
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and t:/J-111-Ko 

(1) These pilot supply circuits are 
equipped with a crystal in the feed­

back circuit so that the output frequency 
is normally held constant, The output 
level may, however, be subject to change 
in case the tuning adjustment has been 
altered or a change has occurred in the 
balance of the bridge circuit. 

(2) Retune the TUNE IN and TUNE OUT con-
densers for the particular frequency 

to obtain maximum deflection on the sen­
sitrol relay, Ai'ter one condenser has 
been adjusted, the setting of the other 
condenser should be rechecked and so on 
until maximum deflection has been ob­
tained. 

SD 64929•011 
Issue 5 or later 

TO TO 
SYSTEM 1 SYSTEM 10 

Fig. 15 - J2 Pilot Channel Supply 
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(3) The sensitrol relay should then be 
adjusted to read zero as cl9sely as 

possible by means of its pointer adjust­
ing screw. 

(4) If the relay is off scale, the output 
of the oscillator should be checked 

by bridging f~om the ATTEN IN jacks to 
the panel ground and Terminal 1 of the A 
varistor when using the TUNE IN 1 and 
TUNE OUT 1 condensers or panel ground and 
Terminal 4 of the A varistor when using 
the TUNE IN 2 and TUNE OUT 2 condensers. 
Operate the TEST key to the ADJUST posi­
tion. Tune the condensers as above to 
obtain maximum output. The output is 
equal to the attenuator setting corr_ected 
for the meter reading, 

Requirements: The output should be 
+5,0 .:!:_ 1.5 dbm, 

(5) If the requirement is met, remove the 
bridged connection and adjust the re­

lay to read zero, If the requirement is 
not met, proceed as outlined below, 

(6) During the adjustment the pointer of 
the relay may be restored when de­

sired by pressing the RST key which also 
silences the audible alarm if the pilot 
supply has become normal, If the pilot 
supply is not normal, the audible alarm• 
may be silenced by pressing the CO key, 

(7) If the bridge balance has been af: 
fected in any wa;f ,, the output re.,;, 

quirements of Item (4) above may not be 
met. 

(8) For a pilot channel supply arranged 
as shown in SD-64929-011, Issue 5 or 

later, readjust the output, If the out­
put is too low, change the oscillator 
bridge arms to use XX wiring and remove 
ZZ wiring, If the output is too high,· 
change the oscillator output bridge arms 
to use YY wiring and remove ZZ wiring. 
If the output is brought within limits by 
changing the oscillator output bridge-arm 
wiring, retune·the TUNE IN and TUNE OUT 
condensers to obtain maxim.um output, 
After this has been done, the output 
should meet the requirements stated in 
Item (4) above. 

(9) For a pilot channel supply ~ircuit 
arranged as shown in SD-64929-011 

of issues· up to and including Issue 4, if 
the. bridge balance cannot be reaa.justed 
to meet the output requirements of Item 
(4) above by substituting new switchboard 
laJ)lps, the sensitrol relay should be re­
adjusted to read zero by means of its 
pointer adjusting screw after disconnect­
ing the measuring circuit. 
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(10) If the relay reads low and cannot be 
readjusted with the range of adjust­

ment available, the sensitrol relay alarm 
circuit should be disabled, The pilot 
output at the EQPT jacks should be ad­
justed following. the procedure ·of.Para­
graph 3.58. The failure to meet the re­
quirements .of Item (4) above and the fact 
that the alarm circuit has been disabled 
should be reported through the line of 
organization. 

(11) If the relay reads high and cannot 
be readjusted with the range of ad­

justment available, a shunt should be 
placed across Terminals 2 and 3 of the 
sensitrol relay to bring it within the 
range of adjustment. The use of a decade 
resistance box may be found convenient in 
determining the value of resistance to 
be used in the shunt. The relay should 
then be adjusted to read zero by means of 
its pointer adjusting screw. The pilot 
output at the EQPT jacks should be ad­
justed foliowing the procedure in Para­
graph 3.58. The failure to meet the re­
quirements of Item (4) should be reported 
through the line of organization. 

3.61 Procedure - 64-104-Kc Pilots - Using 
Cathode Ray Oscillograph: 

(1) The 64-kc and 104-kc pilot s~pply 
circuits are connected to the 64-kc 

and 104-kc channel supply circuits, re­
spectively, and are arranged with a feed­
back connection so that they are forced 
to oscillate at the channel supply fre­
quency, However, if the pilot supply 
circuit is not ·tuned correctly, it may 
also oscillate at some other frequency, 
thus causing noise in one or more chan­
nels of the system. The pilot supply 
circuit cannot be tuned correctly by ad­
justing the TUNE IN and TUNE OUT con­
densers to give maxim.um, output. It is 
necessary to make sure that it is tuned 
accurately to the corresponding channel 
supply frequency by following the pro­
cedure given below. 

(2) To adjust the 64-kc or 104-kc pilot 
supply circuit, disconnect the leads 

connected to the PC or J resistance de­
pending on Whether the carrier supply is 
J2 or combined J~ & K, at the correspond­
ing channel distributing bus. 

(3) Set the TUNE IN and TUNE OUT con-
densers of the pilot supply circuit 

under test for maxim.um capacity, (plates 
fully meshed)• The TUNE IN and TUNE OUT 
condensers of the other pilot supply cir­
cuit should be left in the position in 
which they were found. 

(4) Bridge from 
panel ground 

the ATTEN IN 
and Terminal 1 

jacks to 
of the A 



varistor when testing a 64-kc pilot or to 
panel ground and tenninal 4 of the A var­
istor when testing the 104-kc pilot. 

(5) Make sure that the GROUND tenninal of 
the oscillograph is connected to panel 

ground. Then bridge X AXIS and GROUND 
tenninals of the cathode ray oscillograph 
betwee_n tenninal 1 of the A varistor anti 
panel ground for the 64-kc pilot supply 
or between tenninal 4 of t4e A varistor 
and panel ground for the 104-kc pilot 
supply. 

(6) Briqge from the 135-ohm jacks of the 
Coil 1 across the PC or J resistance 

of the 64-kc bus or 104-kc bus from which 
the leads were removed in Item (2) above 
and connect from 6oO-ohm jacks of Coil 1 
to Y AXIS and GROUND tenninals of the 
oscillograph. 

(7) With the TEST KEY in the ADJUST posi-
tion, note the output of the pilot 

channel supply, first with the TUNE IN 
and TUNE OUT condensers both fully meshed 
and then both fully unmeshed. 

Requirements-: In each case the output 
should be+ 5 ,:!: 1.5 dbm. 

(8) If the bridge balance has been af-
fected in any way, these requirements 

may not be met and the procedure below 
should be followed. 

(9) For a pilot channel supply arranged 
as shown in SD-64929-011, Issue 5 or 

later, readjust the output. I:f the out­
put is too low, change the oscillator 
bridge arms to use XX wiring and remove 
ZZ wiring. If the output is too high, 
change the oscillator output bridge arms 
to use YY wiring and remove ZZ wiring. 

(10) For a pilot channel suJ.?ply circuit 
arranged as shown in SD-64929-0ll of 

issues up to and including Issue· 4, if 
the bridge balance cannot be readjusted 
to meet the output requirements of Item 
(7) above by substituting new switchb9ard 
lamps, the sensitrol relay should be re­
adjusted to read zero by means of its 
pointer adjusting screw after disconnect­
ing the measuring circuit. 

(11) If the relay reads low and cannot be 
readjusted with the range of ad­

justment available, the sensitrol relay 
alarm circuit should be disabled. 'The. 
pilot output at the EQPT jacks should be 
adjusted following the procedure of Para­
graph 3.58. The failure to meet the·re­
quirements of Item (7) above and the fact 
that the alarm circuit ·has been disabled 
should be reported through line of or­
ganization. 
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(12) If the relay reads high and cannot 
be readjusted with the range of ad­

justment available, a shunt should be 
placed across terminals 2 and 3 of the 
sensitrol relay to bring it within the 
range of adjustment. The use of a decade 
resistance box may be found convenient in 
detennining the value of resistance to be 
used in the shunt, The relay should then 
be adjusted to read zero by means of it.s 
pointer adjusting screw. The pilot out­
put at the EQPT jacks should be adjusted 
following the procedure in Paragraph 
3,58, The failure to meet the require~ 
ments of Item (7) should be reported 
through line of organization. 

(13) Increase the capacity of the TUNE IN 
and TUNE OUT condensers for the 

pilot supply circuit under test, first 
one and then the other by small amounts, 
observing the oscillograph until a 
straight line pautern or an ellipse re­
sults, If the phase relation between the 
applied potentials is o0 or 180°, an in­
clined straight line will be ·obtained. 
At other phase relations, an ellipse will 
result, the slope of the axis of this 
ellipse depending on the phase relation. 
The pattern need not remain absolutely 
stationary. In the final position both 
condensers should be meshed by approxi­
mately.the same ext@nt. 

(14) Rec9nnect the bridged connection to 
the ATTEN IN jacks and riote the output. 

Requirements: The output should be 
+5.0 + ;1.5 dbm and unless the bridge 
balance has. been readjusted since 
makin~ the measurement called for in 
Item l7), the output should be with­
in O.l db of the value measured in 
Item (7). 

(15) ·Reconnect the leads to the PC or J 
resistance which were. removed in 

Item (2). With' the Y AXIS and GROUND 
terminals of the oscillograph bridged 
across this resistance through Coil 1 as 
in Item (6) and the X AXIS. and GROUND 
terminals connected as i~ Item (5), ob­
serve that the pattern on the oscilio­
graph screen is a stationary single 'line 
I'igure and that the output as measured by_ 
the 30A set is increased slightly (about 
0.1 db) from the final output measured in 
Item (14). · 

(16) Remove all test connections. 

(17) Operate the RST key and adjust the 
sensitrol relay for the pilot chan­

nel supply under test to read z~ro by 
means of the pointer adjusting screw, 
If the range of adjustment is not suf­
ficient to permit this, the alarm circuit 
should be disabled or the s~nsitrol relay 
shunted as outlinedin Items (J,1) and (12). 
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3.ce Procedure 64 - 104-Kc Pilots - Cathode 
Ray Oscillograph Not Available: 

(1) The conditions of Item (1) under 
Paragraph 3.61 above also apply here. 

(2) In tuning the 64-kc or 104~kc pilot 
supply circuits by means of a tele­

phone receiver and the thermocouple meter 
in. the 30A set, the pilot supply circuit 
is first tuned to the frequency of the 
corresponding channel frequency supply 
while operating almost entirely free from 
the control of the channel frequency sup­
ply. This tunfng adjustment is first 
made approximately using a telephone re­
ceiver and then more accurately using the 
meter of the 30A set and the test oscil­
lator which is adjusted accurately to the 
ch~el supply frequency. After tuning 
to within+ 50 cycles of the channel fre­
quency supply, the pilot supply circuit 
is reconnected to operate under the con­
trol of the channel frequency supply. 
Since tuning which is correct within this 
amount is satisfactory, carrying the pro­
cedure further to obtain greater refine­
ment of the tuning adjustment is not be­
lieved to be warranted. 

(3) To adjust the 64-kc or 104-kc pilot 
supply circuit, disconnect the leads 

connected to the PC or J resistance de­
pending on whether the carrier supply is 
J2 or combined J2 & K, at the correspond­
ing channel distributing bus. 

(4) Set the TUNE IN and TUNE OUT con-
densers of the pilot supply circuit 

under test for maximum capacity (plates 
fully meshed). The TUNE IN and TUNE OUT 
condensers of the other pilot supply cir­
cuit should be left in the position in 
which they were found, 

(5) Bridge from the 135-ohm TC jacks to 
panel ground and terminal 1 of the A 

varistor when testing a 64-kc pilot sup­
ply circuit or to panel ground and ter­
minal 4 of the A varistor when testing a 
104-kc pilot supply circuit, 

(6) Note the output of the pilot channel 
supply, first with the TUNE IN and 

TUNE OUT condensers fully meshed and t~en 
with both condensers fully unmeshed. The 
measurement should be made with two of 
the protection keys in the OUT position. 

Requirements: The output in each case 
should be +5 _:!: 1.5 dbm. 

(7) If the bridge balance has been af­
fected in any way, these requirements 

may not be met and the procedure below 
should be followed. 
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(8) For a pilot channel s_upply arranged 
as shown in SD-64929-011, Issue 5 or 

later, readjust the output, If the out­
put is too low, change the oscillator 
bridge arms to use XX wiring and remove 
ZZ wiring. If.the output is too high, 
change the oscillator bridge arms to use 
YY wiring and remove ZZ wiring. 

( 9) For a pilot channel. sup;ply circuit 
arranged as shown· in SD-64929-011 of 

issues up to and including Issue 4, if 
the bridge balance cannot be readjusted 
to meet the output· requirements of Item 
(6) above by substituting new switchboard 
lamps, the IND relay of the pilot channel 
supply circuit under test should be re­
adjusted to read zero by means of its 
pointer adjusting screw after disconilect­
ing the measuring circuit. 

(10) If the relay reads low and cannot be 
readjusted with the range of adjust­

ment available, the sensitrol relay alarm 
circuit should be disabled. The pilot 
output at the EQPT jacks should be ad­
justed following the procedure of Para­
graph 3,58, The failure to meet the re~ 
quirements of Item (6) above and the fact 
that the alarm circuit has been disabled. 
should be reported through line of or­
ganization. 

(11) If the relay reads high and cannot 
be readjusted with the range of ad~ 

justment available, a shunt should be 
placed across terminals 2 and 3 of the 
sensitrol relay to bring it within the 
range of adjustment. The use of a decade 
resista.n.ce box may be found convenient in 
determining the value of resistance to be 
used in the shunt. The relay should then 
be adjusted to read zero by means of its 
pointer adjusting screw and the pilot 
output at the EQPT jacks should be ad­
justed following the procedure under Par­
agraph 3.58. The failure to meet the re­
quirements of Item (6) should be reported 
through the line of org"!-Ilization. 

(12) Remove the patch from. 135-ohm TC 
jacks to panel ground and terminal 1 

of the A varistor for the 64-kc pilot 
supply circuit or panel ground and ter­
minal 4 of the A varistor for the 104-kc 
pilot supply circuit. Connect a tele­
phone receiver to terminal 2 of the A 
varistor an~ panel ground for the 64-kc 
pilot supply or to terminal 5 of the A 
varistor and panel ground for the 104-kc 
pifot supply. 

(13) Set the attenuator for a loss of 50 
db and connect ATTEN IN ·jacks across 

the PC or J resistance, Connect ATTEN 
OUT jacks to the leads removed from the 
PC or J resistance, With these connec­
tions the frequency of the 64~kc or 104-kc 



bus is beating against 
from the pilot channel 
which is oscillating at 
frequency. 

the frequency 
supply circuit 
its independent 

(14) ·Starting with tha TUNE IN 1 and TUNE 
OUT 1 condensers fully unmeshed and 

listening to the beat tone in the re­
ceiver, increase the capacity of' f'irst 
one condenser and then the other by small 
equal amounts to f'ind the null region (no 
sound in the receiver). Mark on the 
panei with a pencil the limits of' the 
condenser settings at each side of' the 
null region using the screwdriver slot 
as a ref'erence, Then set each condenser 
mid-way between the two pencil marks on 
the panel, Remove the connections to 
ATTEN IN and ATTEN OUT jacks but do not 
reconnect the leads to the PC .or J re­
sistances which were 'removed in (3). 
Disconnect the receiver. 

(15) Check the f'requency, calibration of' 
the 17B oscillator and set the f're­

que,ncy at the nominal f'requency of' the 
pilot channel supply under test ( 64 kc 
or 104 kc). Patch f'rom OUT or TST OSC 
OUT jacks to GAIN OUT jacks of' the" 30A 
set and with all three protection keys in 
the OUT position and the TEST KEY in the 
ADJUST position, adjust the oscillator 
output until a reading of' zero is obtained 
on the meter. 

(16) Change the patch f'rom GAIN OUT jacks 
to one set of' th~ MULTIPLE jacks, 

Patch f'rom OUT or TST OSC OUT jacks to a 
second set of' MULTIPLE jacks, Connect 
f'rom the third set of' MULTIPLE jacks to 
the PC or J resistance f'rom which the 
leads were removed. 

(17) Adjust the f'requency 
oscillator to obtain 

the meter with the CYCLES 
proximately at zero, The 
now tuned to the f'requency 
frequency supply, 

of the 17B 
zero beat on 

dial set ap­
oscillator is 
of' the channe 1 

(18) Remove all patches f'rom the MULTIPLE 
jacks but do not reconnect the leads 

to the PC or J resistance which were re­
moved in Item (3). · 

(19) When testing the 64-kc pilot supply 
circuit connect the grid of' Tube 2 

to panel ground. When testing the 104-kc 
pilot supply circuit connect the grid of' 
Tube 1 to panel ground, Patch f'rom OUT 
or TST OSC OUT jacks to ATTEN IN jacks~ 
Set the attenuator for a loss of' &J db. 
Connect ATTEN OUT jacks across the system 
resistance of the pilot channel supply 
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bus of' the J2 system. Place 
plug in the GR MOD IN jacks. 

a D-158550 

(20) Patch f'rom 135-ohm TC jacks to EQPT 
jacks, A beat should be observed on 

the meter, If' the qeat is not observed, 
change the CYCLES dial of' the oscillator 
slowly over its entire range to obtain a 
slow beat on the meter, If' this does not 
produce a baat, set the CYCLES dial at 
approximately zero and retune the TUNE IN 
1 and TUNE OUT 1 condensers slowly and by 
equal amounts in the same direction with­
in the two pencil ref'erence marks on the 
panel to obtain a slow beat on the meter, 
changing the CXCLES dial within its 
range. Remove the connection to the 17B 
oscillator and f'rom the EQPT jacks, Re­
move the connection to the ATTEN OUT jacks, 

(21) Af'ter tuning, connect the 135-ohm 
TC jacks to panel ground and _Ter­

minal 1 of the A varistor when testing 
the 64-kc pilot channel supply or to 
panel ground and Terminal 4 of' the A 
varistor when testing the 104-kc pilot 
channel supply •. With two of the protec­
tion keys in the OUT position note the 
output, 

Requirements: The output should be 
+5 + 1,5 dbm and unless the bridge 
balance has been readjusted since 
makin~ the measurement called f'or in 
Item t6), the output should be with­
in 0,1 db of the output measured in 
Item ( 6). 

(22) Reconnect to the PC or J resistance 
the leads which were disconnected 

from it in Item (3), 

(23) Remeasure the output, 

Requirements: It should be slightly 
(about O,l db) greater than the out­
put measured in. Item (21), 

I 

(24) Remove all test connections. Remove 
the connection between the grid of' 

the pilot oscillator tube and panel 
ground which was made in Item (19), 

(25) Operating the. RST key as necessary 
to obtain a reading, adjust the IND 

relay for the pilot supply circuit under 
test to read zero by means of' its pointer 
adjusting screw, If the range of' adjust­
ment is not suf'ficient to permit this, 
the alarm circuit should be disabled or 
the relay shunted as outlined in Items 
(10) and (11). 
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