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ROUTINE MAINTENANCE 

GDERAL 

1.01 This issue replaces issue 1, dated 
August, 1940. 

1.02 This Section outlines the tests and ad-
justments for 124-type amplifiers to 

prepare them for service and to check their 
performance as required to assure satisfactory 
operation. 

1.03 This Section will cover particularly the 
124B, 124C and l24D amplifiers, but may 

be used in so far as it applies for the 124A, 
124E, 103C and l03D amplifiers as well. 

1.04 For circuit schematics reference may be 
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made to drawing SD-95104 for the l24B 
amplifier, and to drawing SD-96330-01 for 
the 124C amplifier. The 124D amplifier is 
similar to the 124C except for the input cir­
cuit arrangements as described in Section 
024-104-100. 

2. TESTS AND ADJUS THENTS 

(A) Primary Power Voltage 

2.01 The 124-type amplifiers are designed to 
operate directly from a 105-125 volt, 

50-60 cycle a-c supply. If the availabl.., 
service is at a hir;her or lower voltar;c, a 
suitable external transformer will be re­
quired. Where the power syst~ operates at a 
differfmt frequency a sui table frequency con­
verter will be required. 

2. 02 Measure the conunercial power supply 
vol tag;e at the fuse pa:.el or other cor.­

venient point between the fuse panel and the 
arr.plif'ier. If the voltaGe is within the ran;:;e 
of 105 to 115 volts, the supply is con."lected 
to Te:rn;inals Ll and 12 on the tenninal strip 
associated with the power transformer ( T3 ); if 
it is within the range of 115 to 125 volts, 
the supply is core1ected to Terrainals Ll and 
L3. 

Caution: In making these meas~.;rements 

proper care should be taken to avoid 
contact with 1i ve terminals. 

(B) Power Output Adjustment 

2.03 The J24-type amplifiers are normally 
wired with the two oranr;e leads fror' the 

power transformer connected to the plate ter­
ffiinnls of vacuum tube socket VS5. Where the 
circuit order or service order calls for the 
high pcwer output, remove the oranr;e leaJs 
from the plate tenninals of VS5, tape the ends 
securely and move tl'!em out of the way. Remove 
the tape protection from the red leads and 
connect them to ':he plate terminals of VS5. 

Note: This work should be done with the 
power turned off. 

(C) Vacuum Tub.::.; 

Vacuur:~ Tube Tests 

2.04 Test each vacuum tube with a Hickok l1odel 
530B Tube Tester or equivalent in ac­

cordance with the information given in the 
practices covering the test set and in Table 1 
for types of tubes not covered by the existin~ 
information on the test set. Dilscard any tubes 
which fail to meet the requirements as given 
in the practices on the test set. 

Note: When the amplifier 
the vacuum tubes will be 
handle, In making vacuum 
therefore, the· amplifier 

is operating 
too hot to 
tube tests, 

should. be 
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SECTION 024-104-500 

TABLI 1 

Minia\a 
MultiplJ Romiaal Trails- Maxiaum 

Scale Trans- conduct- " 'l\lbe SELECTOR PO'f'DT. Rea dint; oonduot- ance Filament Special 

l'ZR! __!._ J._ FIL L I by ece Fi 1 • llo l'lll Aotirlty Testa --
27hs ~ ; 11 5 40 0 lone ~ Use OOOD-

11 5 40 0 lone RBPLACI 
Color Ranp 

~ 1 9 6.3 40 25 1 1750 1200 25 

350B 8 5 6.3 76.5 25 5 5000 3500 25 

IC.' 1 9 6.3 60 19 1 1100 170 30 Grid on Cap 

1612 8 5 6.3 60 21 1 800 lone Oso. Grid 

r---INPUT STAfl-- -, r---· 
IZ4D MlflWIO Y --fAWf. SHA~J COMMON 'J 1 I, 1 4C. 1 'AMPUfi£IS ' 

rn-·-·-·- -·l 
VI I 1612 

WILJMl AT NUIIIEMD POIR'I 

I T I f I f 4 I S I 6 I 7 I I l t 1 10 I II I 12 I IH 14 
•AI W. E. 1'*1 · 'V' UMII TO VS 
at•I2MIBOIIII2.3llt I151ID41•U.OI161l111.74 
I Cl) W. E. n.s · "'" UMII TO VS 
4401-lDITIRtl•l U I a I•12551315l!-11112l111~ 
•C) IICA n-. · 'V' LUDI TO VS 
GOI412IIJIII2111• 12.11•1•125511!101 Ul11iTiiTio 

1 1DI 11CA n-. -"'" LIADI TO vs 
•t4GI-12MI_, 12.21 a 1Gl2711420l2.0fiia!1Ul.• 

Fig. 1 
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ISS 2, SECTION 024-1 04-.500 

--------BASIC CHASSIS--------­
COMMON TO 1248. 124C, 1240 AMPURtRS 

G •• 

14 

1.48 

1.6 
(C) 
lOti 1.6 
(0) 
114 1.7 

Fig. 2 

turned down sufficiently in advance to 
allow the tubes to reach a safe han­
dling temperature. 

Operating Currents arrd Voltages 

2.05 In connection with locating troubles 
within the ~~plifier the operating cur­

rents and voltages of various parts of the 
circuit can bs checked in accordance with the 
information included in Figs. 1 and 2. These 
tests should be made with a volt-ohmmeter hav­
ingaresistanceofat least 1,000 ohmspervolt. 

these tests care 

(D) Gain Tests 

2. 06 The 124-type amplifiers, under some of 
the various input arrangements, employ 

gains higher than usually enco~~tered in the 
telephone plant. Care should be exercised 
that the power handling capacity of the trans­
mission measuring sets used is not exceeded. 
This may involve the use of an auxiliary ex­
ternal pad connected between the source of 
testing power and the amplifier, but !ocated 
as close to the amplifier input as practicable 
to minimize noise pick-up in the test~g cir­
cuit. 

2.07 The gain tests described below cover all 
of the various input arrangenents avail­

able with the 124-type ~plifiers. In a par­
ticular case the test need be made only for 
the input arrangement actually used. All 
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SECTION 024-104-500 

tests may b~ ~~de with the 600-ohm amplifier 
output and a bOO-ohm tran~mission measuring 
set. 

124B Amplifier 

2.08 Set the gain control on Step 20. Meas-
ure the 1000-cycle gain, using a 600-ohrn 

source. Under these conditions the gain 
should be withir. + 2 db of the values given in 
Table 2 for the various input arrangements. 

TABLE 2 

In:eut Arranr:;ement Gain - db 

SD-95104, Fig. A 66 
B 60 
c 45 
D 45 
E 39 

2.09 With the same testing setup used for the 
test described in Paragraph 2.08, oper­

ate the gain control to Step 19 and measure the 
gain. The reduction in gain should be 2.0 ± 
0.5 db. Repeat for each s·tep on the gain con­
trol. The change in gain between any two suc­
cessive steps should be 2. 0 ± 0. 5 db. 

124C Amplifier 

2.10 Measure the 1000-cycle gain, using input 
terminals 1-2, with the gain control set 

for ~aximum gain employing a sending source of 
50 ohms. Under these conditions the gain 
should be 58~ 2 db. Turn the gain control to 
Position 5. The gain should then be 20 ~ 4 db 
lower than the maximum gain previous Jy meas­
ured. 

2.11 Measnre the 1000·-cycle gain using input 
terminals 1-3 with a 600-ohm se:::!:.·,·: 

source with the r;ain control set at maximurtl. 
The gain should be 51~ 2 db. 

12l.~D Amplifier 

2.12 rteas1,re the 1000-cycle gain, usine; input 
te~.inals 1-2 and n 30-ohm source, or 

telTl.innls 1-3 and a 120-oh!t: source, with the 
gain control set for maximum ~ain. Under ei­
ther of these conditions the gain should be 
10-f + 2 db. Turn the gain control to Position 
5· The gain should then be 20 + 6 db lower 
than the Mlximum gain previously measured. 

' 
(E) Gain Frequency Tests 

124B Amplifier 

2.13 Measure the gain with any , of the input 
arrangements from a 600-olun source, .with 

the gain control set on Step 20, at frequen­
cies of 35, 100, 1000, 5000, 8000 and if prac­
ticable 10000 cycles. The deviation from the 
1000-cycle value shm:ld not exceed + 1.6 db at 
any of these frequencies. 
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124C Amplifier 

2.14 Measure the gain using input terminals 
l-2 and a 50-ohm source, with the gain 

control set for maximum gain, at frequencies 
of 100, 300, 1000 and 5000 cycles. The devia­
tion in gain from the 1000-cycle value should 
be 

Frequency 

100 
300 

5000 

Deviation in Gain 

-10.0 + 2.0 db 
- 2.5 + 1.0 db 
+ 1.5:! 1.0 db 

2.15 Measure the gain, using input terminals 
l-3 and a 600-ohm source, with the gain 

control set at maximum, at frequencies of 100, 
300, 1000 and 5000 cycles. The deviation in 
gain from the 1000-cycle value should be 

Frequency 

100 
300 

5000 

124D Amplifier 

Deviation in Gain 

0 + 1.0 db 
0 + 1.0 db 

+1.0 + 1.0 db 

2.lh Measure the gain, using input te~inals 
l-2 and a 30-ohr:l source, or ten.:i::!i.ls 

1-3 and a 120-om source, with the r;ain con­
trol set for maximum gain, at frequencies of 
100, 300, 1000 and 5000 cycles. The deviation 
in the gain at any frequency from that at 1000 
cycles should not exceed + 1.0 db. 

(F) Noise 

2.17 Me~ure the noise of the amplifier at 
the 600-ohm output with both program 

weighting and flat weighting and gain control 
set for maximtm gain, using the 2B noise meas­
uring set or equivalent. For these tests the 
input of·the amplifier should be terminated, 
depending on the input arrangements used, as 
follows: 

Condition Termination 

1_24B Amplifier 
All input arrangements 600 obns 

124C Amplif'ier 
Tenn. 1-2 50 ohms 

1-3 600 ohms 

l24D Ampli.fier 
Te.nrt. 1-2 30 ohms 

1-3 120 ohms 

2.18 Under ~he conditions outlined in the 
pre~eding paragraph the noise of the am­

plifier should not exceed the following values: 
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Amplifier lloise - db above Reference ~!oise 

Program 

45 
45 
76 

(G) Electrolytic Condensers 

Flat 

60 
60 
85 

2.19 The dielectric film of the electrolytic 
condensers will deteriorate slowly if 

there is no voltage impressed on the condenser 
ter.minals. Accordingly, if an amplifier has 
long periods of non-use (2 months ormore), it 
will be necessary to refonn the condenser 
film. This can be done by applying power ini­
tially for about 1/2 minute, then turning it 
bff for about 5 minutes, repeating this cycle 
two.or three times before turning up the am­
~lif~er continuously for service. 

2.20 The condition of the electrolytic con-
densers can be checked by measuring the 

amplifier noise as described above. Where 
this test is made on an amplifier which has 
been idle for some time (2 months or more), 
the amplifier should be operated as described 
in Para~raph 2.19 before proceeding with the 
test. If the noise exceeds the maxirr:um per­
missible value, and can not be reduced with 
new vacuum tubes, the condensers should be re­
placed. 

ISS 2, SECTION 024-1 04-500 

3. ROUTillE MAINTENANCE 

3.01 This Part suggests in Table 3 a sched• 
ule for routine maintenance tests on 

124-type amplifiers which may be followed in 
the absence of other testing intervals author­
ized by local instructions. 

TABLE 3 

Te&t 

Prirr.ary Power Voltage 

Power Output 

Vacuum Tubes 
W.E. Co. Type 
Commercial Types 

Ge.in 

Gain-Frequency 

Noise 

Electrolytic Condensers 

For Method 
See Part 

2(A) 

2(B) 

2(C) 
2(C) 

2(D) 

2(E) 

2(F) 

2(G) 

A =Annually 
M = Months 

Interval 

Initial Test 

Initial Test 

3 M 
2M 

Service Ad­
justment 

Service Ad­
justment 

Initial Test 

A 
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