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1. GE1TERAL 

1.01 This Section describes a new series of 
amplifiers known as the 124-type, which 

includes five different models. The important 
electrical and mechanical features of each of 
these e.lr.ZJlifiers are discussed in detail. In­
stallation information is also included, 

1.02 These amplifiers will be used in ~~ecial 
services, such as r-rcgram transmission, 

loud speaker paging and public address sys­
tems, one-way speech or music distribution 
sys ter.ts, ;•Jeather announcey_,cn.t ::;yste~·s, etc., 

where a compact a-c operated amplifier with 
built-in power supply is desired. 

1.03 The 124A Amplifier is the basic ampli-
fier, employing the simplest input ar­

rangement of any of the amplifiers in this 
series~ It may be used as a power amplifier 
where no gain control is required or where the 
gain control is furnished in circuits external 
to the amplifier, 

1.04 The 124B Amplifier is designed pri~arily 
for use as a monitor amc·lifier in the 

Bell System program plant or'as a part of a 
one-way speech or music transmission system. 
It may also be employed in "Time Announcement" 
and "Weather Announcement" sys terns and, in 
specie.l applications, as a line amplifier in 
short regional program networks for medium 
quality service or as a temporary or em~r­
gencylineamplifier on the major networks. 

1,05 The 124C Amplifier .is designed for use 
wherever it is desired to amplifY the 

output of a carbon transmitter to loud speaker 
level, such as in loud speaker paging systems 
or test desk to main frame loud speaker sys­
tems, For paging system uses, the 12LJC Ar.lpli­
fier is mounted in ~ metal cabinet, the as­
sembly being known as the 103C Amplifier. 

1.06 The 1~~ Amplifier is intended for use 
where F.igfi gain 1s required, such as am­

plifying the output of a moving coil micro­
phone or p~onograph reproducer, to line or 
loud speaker level. It will be used as a com­
ponent part of the 103D Amplifier, in which 
form it will.find application in loud speaker 
paging systems, · 

1.07 The 124E Amplifier is intended for gen­
eral use as a power amplifier where a 

self-contained gain control is desired, 

1,08 Each of the five amplifiers is a-c oper-
ated, requires a 105-125 volt 50-60 

cycle source of power, ~is equipped with a 
1.25 ampere 11 Fustat" mounted on the chassis 
(maximum amplifier power consumption with high 
level audio output and a 125-volt power supply 
is about 125 watts). With the exception of 
the 124D Amplifier, which includes an addi­
tional single tube, single stage amplifier, 
coded 116B, and connected ahead of the first 
main amplifier stage to give added gain, each 
amplifier employs two stages of amplification 
with negative feedback, the final stage being 
push-pull, All five amplifiers have substan­
tialll flat gain-frequency characteristics 
from .55-10,000 cycles, except the high gain 
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arrangement of the 124C .Amplifier where the 
treqQenciell below lCOO oycles are purposely at­
tenuated to ~pr~v• articulation on loud 
apeaker paging or annoU1'1c1ng aysteu. 

1.09 The input impedances of t~ese ampli-
fiers may be made either high or low, 

dependir.g upon what input cormec4:ions are used, 
uaept that the 124D 1a available w1 th only a 
hiS)l impedance input. '!he ~pedance into 
Which each amplifier is designed to operate 
a)' be adjusted over a considerable range, de­
pcding upon the strapping of the output 
transformer. 

1.10 Each of these amplifiers may be llrranged 
for a normal power output of 11.5 watts 

ar a high level power output ot 14 watts (for 
a total harmonic content of l per net rma in 
eith'r case), depcding on the connection to 
the power tr~atormer (see Paragraph 4.03). 
The corresponding ~lifier outputs on a 

p~gram basis are +33 vu a.nd +34 vu torneglip• 
ble distortion on a high qualit,y reprodUcing 
ayst•1 when transmitting a program band from 
35-10,000 a,ycles. Higher power outputs are 
obtainaole with increased harmonic distortion 
as indicated on Fig. 1, which shows the har­
monic content aa a function of the power out­
put in watts for both normal and high level 
condi tiona. 

1.11 There are Dt-in control adjustments on 
all the 124-type amplifiers except the 

124A. Each is mounted in the upper lett-hand 
portion or the panel with its designation 
plate labeled GUN CONTROL, and mounted in a 
corresponding position on the trent mat. The 
designation plates on the 124B and E Ampli­
fierS are marked w1 th OFF at the extreme 
counter-clockwise position of the scale and 
"20" at the extreme clockwise position. J. 
m11rk is engraved for each or tha 19 steps be­
tween the two extreme positions with steps 5, 
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10, and 15 so designated. Each step down from 
the "20" position represents 2 db of attenua­
tion. The plates on the 124C and D Amplifiers 
are marked with OFF at the extreme counter­
clockwise position and MAX at the extreme 
clockwise position. A mark is engraved for 19 
intermediate positions with the second, fourth, 
sixth, etc., merks designated as 1, 2, 3·, etc., 
up to the designation 9 which is opposite the 
second marked position below the MAX position. 

1.12 The maximum gains of the&e amplifiers 
vary over wide limits, depending upon 

whether they are connected as bridging or ter­
minating amplifiers, and upon what maximum in­
put levels they are arranged to handle. Typi­
cal values of gains obtainable with each of 
the five amplifiers are given in Table 1. 

1.13 The apparatus· units comprising each of 
the five amplifiers are assembled on a 

depressed panel 7" high and are arranged for 
mounting on a standard 19" reiay rack or in an 
apparatus cabinet. The front of the depressed 
panel is covered with a metal mat. The over­
all depth of each of the amplifiers froffi the 
rear of the mat is about 7". The mat fur­
nished with each of the amplifiers may be ob­
tained in any of the finishes indicated in 
Table 2. The mu11ber placed after the letter 
in the amplifier code designates the particu­
lar finish. 

Amplifier Code 

124A-3 
124B-3 
124C-3 
124D-3 
124E-3 

1~-15 
124B-15 
124C-15 
124D-15 
124E-15 

124B-24 
124C-24 

TABLE 2 

Finish on Mat 

Rubber finish black japan 
" " " n 
n 

" 
" 

" 
" 
" 

Aluminum gray 
" " 
" " 
" " 
" " 

" 
" 
" 

" 
" 
" 

1.14 A perforated rear cover coded as the 
102A Cover is available in cases where 

it is desirable to provide mechanical protec­
tion of the vacuum tubes and amplifier compo­
nents It also acts as a protection for the 
pl~~ personnel against the possibility of 
burns resulting from accidental contact with 
the tubes whil~ the amplifier is operating. 
Although the 1Q2A Cover will fit any one of 
the five 124-type amplifiers, it is furnished 
only when specified in the order. 

1.15 Each amplifier alone weighs approximate-
ly 20 pounds. Equipped with a 102A 

Cover, +.his weight is increased to 23 pounds. 
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1.16 Either Western Electric or commercial 
types of vacuum tubes suitable for us9 

in these amplifiers are available. 

1.17 Detailed performance data for each of 
the five amplifiers operating under var­

ious conditions are shown in Table 1. 

1.18 Front and rear views of the 12LB Ampli-
fier are shown in Fig. 2. The other 

four amplifiers are similar in appearance to 
the 124B except in such details as the power 
switch, the gain control unit and the input unit. 

Ffg. 2 - 124B Amplifier - Front and Rear Views 

2. TRANSMISSION AND CIRCUIT FEATURES OF THE 
AMPLIFIERS 

2.01 The schematic circuit diagram of the 
124B Amplifier is shown in Fig. 3. The 

portion of the schematic to the right of the 
dashed "box" forms the basic circuit for all 
five amplifiers. The portion in the box 
showc the five input arrangEII!ents individual 
to the 124B Amplifier. Input arrangements for 
each of the five amplifiers will be discussed 
in Part 2 (B). 

Common to All Five Am-

Basic Amplifier Circuit 

2.02 The amplifying part of the circuit is 
basically a 2-stage amplifier employing 

a push-pull arrangement in the final stage. 

,· 
! 

• 
' ' 
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2.03 The audio frequency output from the unit 
that forms the input circuit of each am­

plifier is fed into the grid of Vl and through 
the condenser Cl.l to the junction of the 
cathodes of Vl and V2. Grid bias voltage for 
the amplifying tube Vl is obtained by connec­
tion of the lower end of the input circuit 
output to the grounded end of the cathode re­
sistance R2. V2 is a phase inverter tube 
whose sole function is to provide, in conjunc­
tion with Vl, a balanced arrangement for driv­
ing the push-pull second stage (V3 and V4). 
To its grid is applied the voltage drop across 
R9 through which flows the difference between 
the output currents of Vl and V2. This feed­
back arrangement results in automatically ad­
justing the output voltage of V2 so as to be 
approximately equal to, and 180° out of phase 
with, the output voltage of Vl. 

First Stage Tube Connections and Interstage 
C1rcuit 

2.04 The suppressor grid of each of the first 
stage tubes is connected to its cachode. 

The screen grid of Vl is connected 1x> one end 
of the resistance R4 and the screen grid of V2 
conb.ected to the other end of R4. 

2.05 The interstage circuit consists essen-
tially of resistanc~ couplinc tr~ough 

the plate resistances R5 and R6 which feed 
plate battery to Vl and V2, the coupling con­
dense;r:s C5 and C6, and the grid resistances R7 
and HB. 

Second Stage Tube.Connections 

2.06 The control grid of each tube obtains 
its bias voltage by connection to the 

grounded side of the resistance RlO.l. Each 
of the deflector plates is connected to its 
own cathode. Each screen grid is kept to a 
potential of about 250 volts above ground by 
its connection to the junction of Rll and 
Rl5.2 in the power supply section of the am­
plifier. 

Output.Circuit 

2.07 The plate voltage to the second stage 
tubes is supplied through the midpoint 

ot the primary of the output tr!Ulsformer T2. 
The ends ot this primary winding are con­
nected uiroctly to the plates of V3, V4. Con­
densers C7, Cll and resistance Rl2 form a pro­
tective network to guard against high tre­
~ency surges with an attend~t possible 
breakdown of the final sage tubes. As this 
networ~ tends to reduce somewhat the amplifier 
gain at the higher frequencies, the capaci­
tance ClO has been provided in the feedback 
circuit to compensate for this and thus bring 
the overall gain at the various frequencies to 
w1 thin the required limi ta. The values of 
plate voltage for both normal and high level 
amplifier outputs (see Paragraph 4.03) depend 
upon the type or rectifier tube that is 
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employed. If a Western Electric 2745 Vacuum 
Tube is used, the plate 1x> ground voltage for 
the standard output will be about 375 volts 
and for the high level output will be about 
410 volts. If a 5T4 or 5U4G rectifier tube is 
substituted the corresponding plate voltages 
wi 11 be 400 and 430 volts •. 

2.08 There are four secondary windings on the 
output transformer which may be con­

nected in a number of ways so that eac~ of the 
amplifiers cari be arranged for operation into 
a considerable number of nominal load imped­
ances between 1. 75 and boo ohms. A table ap­
pearing on the schematic Fig. 3 shows the out­
put transformer strapping for each load imred­
ance. The output impedance of the amplifier, 
as soen looking back into it from the output 
terminals 13 and 14, is about 3!4 of the nom­
inal load impedance fbr any particular trans­
former strapping. The 124B Amplifier makes 
use of an additional pair of terminals 16 and 
17 (whioh appear on all the 124-type amplifier 
chassis but are wired in the output circuit 
only in the 124B), each of which has connected 
l:letween it and thb output transfbrmer a 75-ohrn 
resistance so that when the transfbnner is 
connected for a boO-ohm load the imped~1ce 
looking back into those terminah will also i::t 
6oo rhms. 

Feedback Circuit 

2.09 Referring to the schematic, Fig. 3, the 
main feedback circuit has two paths. One 

path is from the plate of V3 through the re­
sistance Rl3, the capacitance C9 and the re­
sistance R3· The other path is from th9 plate 
of V4 through the resistance Rl4, the capaci­
tance C8 ~.d the resistance R4. Capacitances 
CS and C9 also provide low frequency e~taliza­
tion permitting a less expensive input trans­
form~r to be employed. The equalization 
amounts to about 1.5 db at 35 a,ycles. The 
first feedback path connects to the cathode of 
Vl and the second to the screen of Vl in order 
to obtain the proper phase relation and also 
to neutralize any power ripple that might be 
fed back. The feedback amounts to between 6 
and 8 db and results in a lower output imped­
ance over the audio frequena,y range as seen 
looking back into the output terminals of the 
amplifier, as well as a stabilized and improved 
amplifier characteristic. In addition, Vl hu 
local feedback by virtue of R3 and R4, and V1! 
hu local feedback by virtue of R9· The local 
feedback circuit as aftec+;ing Vl exists auto­
matically due to the resistances R3 and R4 be­
ing a part of the main feedback circuit. The 
local feedback circuit as affecting V2 exists 
automatically due to the resistance R9 beins 
a part of the nain feedback circuit. 

Vacuum Tube Arrangements 

2.10 The tubes used i~ the amplit,ying cir­
cuits of the 124-type amplifiers are ot 

the 6.3 volt hekter type. The heaters of the 
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tour amplifier tubes (5 in th~ case ot the 
1240) are wired in parallel and are connected 
to the 6.3 volt winding, (green leads) of the 
power transformer T3· Either commercial or 
Western Electric types of tubes suitable for 
use in the amplifier are available. The com­
mercial tubes may be had in either the glase 
or metal variety {with the exception of' the 
1612 tube used in the 124D Amplifier which is 
available only as a metal tube). The Western 
Electric tubes are of the glass type. 

2.11 The expected life of the Western Elec-
tric tubes 1$ about four times that of 

their commercial counterparts when the normal 
audio power output is employed. When the high 
level output is used, decreased service life 
of' the co~ercial power tubes may be experi­
enced as discussed in Paragraph 4.03. 

2.12 A filamentary type of rectifier tube is 
specified and it too is available as a 

glass or metal tube in the OODillercial variety 
and as ~ glass envelope Western Electric tube. 
It is preferable to employ a glass type tube 
for the rectifier whether a commercial or 
Western Electric tube is chosen. 

2.13 The code numbers, quantity and designa­
tion are given in Table 3 tor the am­

plifier and rectifier tubes required. 

TABLE! 

!:J:!e ~anti !;I Desietion 

6J7 or 6J7-G 
or WE 348A 2 Vl, V2 

6L6 or 6L6-G 
or WE 350B 2 "· V4 

5'1'4 or 5u4-G 
or WE 274B 1 V5 

•1612 (no WE Vl (in the 116B 
counterpart) 1 Amplifier) 

• Used only in the 124D Amplifier. 

2.14 Bone ot the amplifiers should be oper-
ated with a mixed complement of' Western 

lleotric and non-Western Electric amplifier 
tubes (with the exception of the 1612 tube 
which 1a employed in the first stage of' the 
124DAmplifier and must be used regardless ot 
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the type of tubes employed elsewhere in thia 
amplifier). However, Western Electric ampli­
fier tubes may be used in an amplifier employ­
ing a non-Western Electric rectifier tube or 
vice versa. 

2.15 The first stage tubes in the 124-type 
amplifiers are equipped with individual 

shields so that either glass or metal tubes 
may be employed with ~he assurance of' stable 
operation and freedom tram high frequency os­
cillation. When metal tubes are used these 
shields are not required unless the amplifier 
is exposed to high external electric fields. 

Grounding Arrangements 

2.16 The following points of' the amplifier 
are connected to the terminal marked "G" 

for external groundingt The lower side of' the 
second~ winding of' the input transfOrmer in 
the 124A, B, C and E Amplifiers; the lower 
side of' the secondary winding of' the repeattns 
coil in the 124B ,Amplifier, and the cathode 
(through a 40 mf' condenser C2 .1) of the tube, 
in the preliminary 116B Amplifier that forms a 
part of' the 124D Amplifier. The chaasis ot 
the amplifier is also connected to the "G" 
terminal. In addition, the mid-point of' the 
primary winding of' the repeating coil in tM 
124B Amplifier is brought out to terminal 2 so 
that it may be connected to ground if desir~ 
able from a noise standpoint. 

Caution: If' the 1 Am lifier is -. 

!2.!!.! 

p eyed in a reversi e program circu 
andi t is desirable to ground the mid­
~oint or the :rima~ winding or the 
repeatilii con, an e erza~ 2 ~ oon­
enser shou e connecteetween 

t!jt mid-ai#f (amp~ifier terminal 2} 
an the ac ua groun conneOtion. 

2.17 With any of the f'i ve 124-type amplifiers 
adjusted for maximum gain, the input 

term. ina ted in the nominal impedance out o1' 
which that amplifier is desib~ed to operate, 
and the output terminals connected to the load 
impedance for whicb the output transformer is 
strapped, the noise at the output terminals 
should not be high"r than the figures given in 
Table 4. 

Amplifier 

124A, B 
C and I 

124D 

TABLE 4 

Noise in db Above Reference Noise 
with Program weight-

ing (Using 2 Type 
Noise Measuring Set 

or 4B Weighting 
Network) Unweighted 

45 
76 

60 
85 
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2.18 '!'he noiae at the output terminals of the 
1248, C and E Amplifiers is independen~ 

of the gain control settings. The noise at 
the output of the 1240 Amplifier becomes about 
equal to that at the output of a:n.y of the 
other 124-type amplifiers when its gain is de­
creased to a value about equal to the maximum 
sain of the other four amplifiers. 

2.19 When any of the 124-type amplifiers is 
used as a line amplifier operating at or 

near zero vu level, the gr· ·:n a:n.d output capac­
lt,y will be in excess of that normally re­
quired and the ratio of signal-to-amplifier 
noise may be improved by the use of a pad be­
t.ween the amplifier output terminals a:n.d its 
load (with the pad located neartheamplifier)o 

(B) Sbleial Features Individual to Each of 
Five lllipliflers 

l24A Amplifier 

2.20 This amplifier is a fixed ~n ampli­
fier. Its input circuit is shown in 

Pig. 4 and consists essentially of the input 
transformer TlOl, series reais tanoea Rl.02 and 

,-----------~= ---, 
~~ -!= -{~lg:.t i i 
I -~ .• R· . ., - I L _________________ _j 

Fis. 4 - 1241. .blplifier - Input Arrangement 

Rl03 in the primary circuit and a shunt resis­
tance RlOl across the secondary. The two 
aeries resistances are included to permit the 
amplifier to operate out of a wide variety of 
source impedances with little or no effect on 
the frequency characteristic. '!he shunt re­
sistance was choson to have a value such as to 
Slve the most uniform high frequency amplifier 
characteristic commensurate with the amplifier 
sain requirements. This amplifier may be con­
nected for use either as a bridging or a high 
pin terminating amplifier with characteris­
tics as indicated in Table 1. 

124B Amplifier 

2.21 This amplifier .is· equipped with a gain 
control adjustable in 19 steps of 2 db 

attenuation per step from the ~mum gain. 
Refening to the schematic shown on ?ig. 3 the 
input circuit consists essentially of a re­
peating coil T2Ce; an. input transformer '1'201; 
a gain cont.rv 1 potentiometer P20l; a low im­
pedance 26 ab U-type pad composed of the re­
sistances R20l, R2~, R203; a high impedance 
20 db U-type Pfld composed of the resistances 
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R206, R207, R208; a series building-out resis­
tance R204; and a resistance R205 and a capac~ 
itance C20l bridged across the secondary ot 
the repeating coil T202. (This resistance­
capacitance combination is wired across T202 
at the factory so that the amplifier as re­
ceived will have a 600-ohm input imped~nce.) 
'!he capacitance C20l is provided in order that 
the impedtr~e looking into the amplifier with 
input e.rra.nge:-ent No. 2 will be 600 ohms + 10 
per cent. c.dr the range of 50-8000 cycTes. 
There are five different input arrangements 
pro7i ded for this a.:.pli fi er, the ono to be 
chosen depending upon the type of service in 
which the amplifier will be employed and the 
maximum input levels which r:ay be encountered. 
Each input arrangement is sbown on the s che­
natic Fig. 3 and each will be discussed in 
some detail below. 

Input Arrangement No. 1 

2.22 Intended for ~se in applications such as 
loud speaker monitoring where high input 

levels will not be encountered (the 124£ op­
erating, for example, out of the monitoring 
winding !Jf a line amplifier), where high g'lin 
is desired and where it is not essential that 
the impedance looking into the amplifier shall 
match the source impedance. Makes use of the 
repeating coil T202 in order to meet longitu­
dinal balance requirements but has the termi­
nation across the secondary of the repeating 
ooil removed in order to realize maximum gain. 

Input Arrangement No. 2 

2.23 Intended for use as a loud speaker moni-
toring amplifier in applications where 

it operates out of a low level bridge !Jr, in 
special applications, as a line amplifier in 
short regional n~tworks for medium quality 
service or as a temporary or emergency ampli­
fier in major network servi~e, where high in­
put levels will not be encountered, where a 
moderately high gain is desired, and where it 
is required that the impedance locking into 
the amplifier shall match the source imped­
ance. Makes use of repeating coil T202 with 
the resistance R205 and capacitance C201 con­
nected across the secondary winding in order 
to meet longitudinal balance requirements and 
provide an impedance of 600 ohms looking into 
the amplifier input terminals. 

Input Arrangement No. 3 

2.24 Intended for use as a bridging amplifier 
(11,000 ohms input) in applications such 

as the one in which it is connected across an 
incoming 600-ohm program circuit where high 
input levels will not be encountered. Makes 
use of the repeating. coil '1'202 to meet longi­
tudinal balance requirements but has the ter­
mination across the secondary of this coil re­
moved in order that the amplifier may present 
a high impedance to the source. 



Input Arrangement No. 4 

2.25 Intended for use as a bridging amplifier 
(11,000 ohma input) in 'pplications such 

as the one in which it is connected across an 
outgoing program circuit or program bus where 
high input levels may be encountered. The re­
peating coil '1'202 is not employed in this ar­
ran~ent and consequently the input circuit 
does not have the same degree of balance from 
the longitudinal standpoint as in the first 
three arrangements. It does, however, make 
use of a high impedance 20 db pad in order 
that high levels may be connected to the am­
plifier input and at the same time the ampli­
fier may present a high impedance to the 
source. 

Input Arrangament No. 5 

2.26 Intended for use as a loud speaker mon-
itoring amplifier in applications where 

it is required that the impedance looking in­
to the &.'llplifier shall be 600 ohma and where 
high input levels may be encountered, such as 
the application in which it operates out 9f a 
high level bridge associated with the J4c pro­
gram amplifier. Makes use of the repeating 
coil '1'202, and the terminating resistance R205 
and capacitance C20l in order to meet longi­
tudinal balance and input impedance require­
ments. This arrangement also employs the low 
impedance 20 db U-type pad between the input 
terminals of the amplifier and the input to 
the rep~ating coil so that the maximum level 
across tr.e input of the coil will be no higher 
than in ,.-rangements l, 2 and 3 above. 

I 

I 
I -~zo .. 

NOWINAL 
~-2~0'1 

_30 .. 
NOWINAL 

HIG~t-. {IS-60"") 

I 

L ________ _ 
..cn'E 1: .. TttE 1240 AW~LI,.IEIII~Ul,UZ, AND U3 

AlliE WiltED TO ~LI. ZZ ANO ~a (SHOWN 
ON SCHEMATIC M 124. ~LIFtER) 
IIICSHCTIVEL'f. THCX DCSIGNA'TIONS 
AlliE .-oR RCFCitCNCC ONL 'f ANO DO NOT 
A~PlAIII ON THE AW~LiriCR. 
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124C Amplifier 

2.27 This amplifier may be employed either .. 
a terminating or a bridging amplifier 1n 

applications where a carbon transmitter source 
is requir.ed. Referring to Fig. 5, its input 
circuit consists essentially of the input 
transformer T301, the series resistance R302, 

Fig. 5 - l24C Amplifier - Input Ar1·angement 

a shunt resistance R303, a series capacitance 
(l301, the gain control potentiometer P30l and 
the building-out resistance R30l. The network 
composed of R303, C30l and P30l attenuates the 
frequencies below 1000 cycles (see Table 1 for 
details) in order to reduce chest and breath­
ing noises when the amplifier with its high 
gain input works out of an operator's trans­
mitter. 

1241> Amplifier 

2.28 This amplifier is a high gain amplifier 
presenting a very high impedance to the 

source and equipped with a gai~ oontrol con­
tinuously adjustable over a range of 35 db. 

c~.J 
!OUr 

C2.2 , .. , 

IllS 
sopoo"' 

----, 

"----+-~___...j~ 
L---

___ _,I 

u 

"' s z 
w 

"' .!!, 

Fir;. 6 - 1241> .Aaplitier - Input Arranr;•ent 
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Referring to Fig. 6, the input circuit con­
sists essentially of a coded 116B Amplifier 
which forms an integral part of the 124D Am­
plifier and is mounted on its chassis. A 
shunt resistance Rl, a gain control potentiom­
eter P401 with its associated resistance R401 
and capacitance Cl3, are also included. This 
oonden!ler is provided in order to prevent a 
surge of current, due to the rapid operation 
of the gain control on the 116B Amplifier, 
from affecting the grid bias of Vl in the main 
amplifier to such an extent as to block it. 
The 116B Amplifier is a single tube, single 
atage amplifier havine; a 1000-cycle maxilliUIII 
gain of approximately 40 db. 

1?4E Amplifier 

2.29 This amp~ifier is equip~ed with the same 
kind of gain control {adjustable in 19 

steps of 2 db attenuation per step from the 
maximum gain) as in the 124B Amplifier but 
does not include a repeating coil as this am­
plifier (1248) is not intended to work out of 
a telephone circuit, either message or program. 
Referring to Fig. 7, the input circuit con­
lists essentially of: a low impedance 20 db U­
type pad composed of resistances R507, R508, 
R509; a high impedance 20 db U-type pad com­
posed of resistances R~04. R505, R5o6; the 
series resistances R501 and R503; the input 

r--------;K~~~-----------~ 

I 1 ~~---c:.-'111 I 

' • I~ :~1 .=. CN i I 
I ~ a-w .. i I 

! ::j ~:~ :ii~. ! 
...... I 

. ~ ...... I 
I I 

I I 
I I 

Llli - - _ _j 
10011 ,. 1IC •« __ ,.,--AM- 10 II IiilO II 

c- Clll -tc: IW II .. -lllll IICPI.CT-LY. 

nca ---Nil lllnMMU GilLY- eo~ 
___ _,,.._ 

Fis• 1 - 124! Amplifier - Input Arrangement 

transformer T50l; the gain control potentiom­
eter P501J and the reaiatance R502 bridged 
across the secondary of the transformer. There 
are three different input arrangeents pro­
~ded for this amplifier, the one choaen de­
pendins upon the type of aervice in which the 
-.plifier will be employed and the maximum in­
put levels which IIIB.y be encountered. 
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Input Arrangement No. 1 

2.30 Intended for use in applications such aa 
public address systems, music distribu­

tion systems or as a loud speaker amplifier 
for broadcast studio control rooms or audition 
rooms where high input le~els will not be en­
countered, where high gain is desired (the am­
plifier input connected, for example, to the 
monitoring circuit of a preliminary amplifier) 
and where it is not essential that the imped­
ance looking into the amplifier shall match 
the source impedance. 

Input Arrangement No. 2 

2.31 Intended for use in applications such as 
public address systems, music distribu­

tion systems, or as a loud speaker amplifier 
for broadcast studio control rooms 'or audition 
rooms where a bridging amplifier is required 
and where high input levels may be encountered 
{the amplifier input connected, for eYAmple, 
~cross a high level 8 or 600-ohm program bus). 
l'hi6 a1 r&.."lgement is similar to the No. 1 input 
1rrangement• just describad except that the 
high impedance U-type pad is connected between 
the amplifier input and the primary of the in­
put transformer. 

_Input Arrangement No. 3 

2.32 Intended for'use in applications such as 
public address systems, music distribu­

tion systems or as a loud speaker amplifier 
for broadcast studio control rooms or audition 
rooms, ~here it is required that the impedance 
looking into the amplifi~r shall be 600 oru~8 
and where high input levels may be encountered 
(the amplifier input connected, for example, 
to one of the high level outputs of a 600-ohm 
p~gram bridge). Hakes use of the low imped­
ance 20 db U-type pad between the input to the 
amplifier and·the primary of the transformer 
T501. 

3. INSTALLATION 

(A) Mounting 

3.01 These amplifiers may be mounted either 
vertically or horizontally in a relay 

rack or on a shelf or in an apparatus cabinet. 

(B) Noise Pickup 

3.02 The noise pickup in one 124-type ampli-
fier due to another 124-type amplifier 

operating close to it will be negligible if 
the nearest sides of the amplifiers are 
separated by at least 7 inches. No partic~lar 
vertical separation ill required other than 
that neceaaary for ventilation (aee Paragraph 
3·05), 

3.03 Due to the uae of a shielded power 
transformer in eaoh of the 124-type -­

plif"iers, th~ noise piokup frCIIl aiJ¥ one into a 

-, 



12 or 14-tne procr• apllfter acN~Ltecl 1D the 
•- or adjacent ~ will be neglipble. .l 
eeparation ot at leut 18 1Dohee in IZfT direc­
tion between a 124-t,pe amplifier and a W&Al 
or 1)91220 Repeater b :required. 

3·~ 1!ut input tranatol"Mr in each ot the 
124-~ amplifiers is shielded aga!De~ 

electromagnet!. c pickup b;y a ca,ae ct high per­
aeabili ty mapetic material. ~e to the pres­
ence ot this shield, no app:re~iable mapetic 
pickup will ordinarily be enoountere4 in IZfT 
ot the aaplit1era it it 11 1110\Dlted eo that ita 
input transformer 11 IIIOl"e thm about 3 inches 
distant trca dietu:rbins sources ot power 
equipment ot the type likely to be found in 
prop-8111. or me11age b~a. In special cues 
where such exposure can :aot be avoided, it •Y 
be pouible to obtain some reduction in noise 
b;y rotati.ns the in:p'\lt transformer (except in 
the cue ct the 124! Amplifier where both the 
:repeatin@': coil and input traneformer are per­
.anently .fastened to the oha11il) until the 
point of minimum pickup 11 reached u deter­
~ed by a noise meaeuring set oonnected 
acrose the amplifier output terminals. 

(C) Ventilation 

3.05 When one of these amplifiers is mounted 
on a relCly raclc, one space (l-3A") 

lhould be lett bet.reen the top ot the ampli­
fter and the nearest piece of equipnent above 
tor ventilation. When 1110unted on a partially 
oloeed shelf or in a perrorated metal cabinet, 
however, 50 square inohee ot opening to tree 
air near the bottom or the amplifier and a 
sillilar uea prOTided abon the amplifier 1e 
ueuall{ required and at l•et one spaoe 
(1-3/4 ) provided between 1:he top or the hous­
ing and tlltt ne~est part ot the amplifier. 

3.o6 It additional 124-type Ulplitiere are 
"'lllUD.ted on the sUle ba.y or in the sUle 

appara'bla cabinet, proportionally increaeed 
ventilation will be required, and amplifiers 
or other apPI.;l'atue un!ta aho14d be separated 
at least 3-1/2 inches from the top ot eJIT one 
ot the 124-t,y.pe aaplitiere. 

3·01 In "-"Y cue, a teet or sufficient venti-
lation will be that the air temperature 

1 inch above the center or the power trans­
termer surface (which 11 in the upper lett-hand 
corner as one faces the rear ot the amplifier) 
11 not ueater than 300 F. abow the room te:m.­
'Pera'blre after the amplifier has been operated 
tour hours. 

(D) Wiring 

3.08 In order to avoid noise pickup in the 
input leads, 500 CL Cable (using one 

pair only ot the two quads that JUke up the 
oable) 11 employed tor the input wiring to the 
124-~ amplifier•• The unused pairs and the 
Mtal tape eurrounding the quads are lett 
floating at both ends ot the cable. 
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3·09 500 CL Cable ( usiDfi one pair only ot tM 
1:1'10 quads tba t make up this cable) 11 

also •played tor the output wiring trom the 
124-type amplifiers, the UDUBed pairs and the 
metal tape surrounding the quads being left 
floating at both ends ot the cable. 

4. AMPLIFIER OPERA.fiBG ADJUSmsNTS 

(.l) Line Voltage 

4.01 It the a-c power supply at a given ·~ 
plitier location is within the range ot 

105-115 volts., the supply is connected to ter­
minals Ll and L2 on the terminal strip asso­
ciated w1 th the power transformer T3; if it is 
within the range ot 115-125 volta. thtJ eupply 
is ooD.Dected to terminals Ll and L3. 

(B) Vacuum Tubes 

4.02 With the a-c supply conne~ted to the 
, proper terminals ot the power transform­

er T3 as explained in Paragraph 4.01, the 
heater currents tor the amplifier tubee should 
be eatietactcry and with those cu!"rente withiD 
the correct operating limits the grid aoten­
tiall and plate currents. should in general be 
oorr~ct. Therefore. no other power supply ad­
justments are provided. The amplit:\er pel'­
tormanoe as detailed in Table 1 assumes tha• 
the tubes are satisfactory as regard!! catho .. 
activity. 

(C) Power Output (.Audio) 

4.03 The power output is adjusted in accord-
' anoe with circuit order or other in-

structions which may, whm necessary, be 11· 
sued to the field. It the' normal audio t're­
quency output· ot 11.5 watts with 1 per cat. 
total 1-.rmonio content 11 specified, the 
orange leads trca T} are oonnected to the 
plate terminals of vacuum tube socket VS5 and 
the red leads taped and pushed out dt the ~ 
(the aaplifiers are wired this way at the tao­
tory). It the higher audio output ot 14 watte 
with 1 per cant. total harmonic content ia 
specified·, the orange leadll are remowd tr• 
the plate terminals of VS5, their ends taped 
and lllOYed out of the way Uld ·::he red leads 
substituted. The red leads are oaanected to 
the ends ot the high voltage secondary winding 
ot '1'3 so that the mr.ld.aum potmtlal difference 
exists between th811. !he orange leads are 
ooD.Dected to tape, part way in trom either end 
ot the high vol t&@':e winding, and consequently 
have a lower potential acrose th•• Uae or an 
incr.,ued plate voltage to obtain higher audio 
trequenGJ' outputs traa the aaplitiere mq re­
sult in decreued lite of the tinal stage 6JA 
or 61.6-G tubes tor they will then be opeN,ted 
somewhat in exceu ot tHeir rated maxi'l!• 
power. It Western Electric tubes are .-played, 
satisfactory Ute should be obtained under 
both high power and normal audio trequenoy 
output ocmdi ticme. 
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(D) Input Arrangements 

4.04 Counect as called for on circuit order 
or other instructions which may be is­

sued to the field. 

5· ASSOCIATBD mAWING - NOT A'l"rACBED 

Drawing No • 

Common S,ystems 1248 Amplifier Cir- SD-95104-0l 
ouit for Program Transmission and 
Other Uses 

6. PARTS LIST 

6.01 The item designations shown on Table 6 
are those indicated on the input ar­

rangaaent drawings, Paragraphs 2.20, 2.27, 
2.28 and 2.29, for the 1241, C, D (only the 
pin oontro1 arrangement) and! Amplifiers, re­
spectively, and those indicated for the 124B 
.Asllplifbr on the schematic Fig. 3. 

Item -
C2 

~ 

~~ 
ff7 

~~ 
ClO 

Cll 

Cl2 

Cl3 

C201 

C301 
m 
Fl 

P201 
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TABLE 6 

Description 

Mallory ~e FP 4 Sec. Condenser 
(40 mf 450 Vo) (50 mi' 150 vo) 
(20 mf 150 VA) (150 mf 25 V) 

·eo mt Mallory Type FP Cond. 450V 
50 mt Mallory Type FP Cond. 350V 
4 mf Comell-Dubilier Cond. 

Cat. No. TLA-604,0, 600V 
0.05 mf Come11-Dubilier cdbd. 
Cat. No. TVC 6s5-6 

0.004 mt Comell-Dubilier Cond. 
Cat. No. 4-6~ 

0.05 mt Cornell-Dubilier Cond. 
Cat. No. TVC-6S5-4 

0.02 mt Cornell-Dubilier Cond. 
Cat. No. TVC-6S2-4 

0.004 mt Cornell-Dubilier Cond. 
.Cat. No. 4-6~ 

0.00005 mt Cornell-Dubilier Cond. 
Cat. No. 5W-5Q5 

o.oca lllf Cornell-Dubilier Cond. 
Cat, No. 1W-5D8 

0.01 mf Cornell-Dubilier Cond. 
Cat. No. 1W-5Sl 

1 mf 141A Cond. 
No. 20992 H & H .Switch 
D-106 Fuse Receptacle 1.25 Amp. 
Fustat 

IRC Type A21 Attenuator Pot. Ck:t. 
.'0,25A 19 Steps, 2 db per step 

P}Ol 
P401 
P501 

Rl 
R2 

:t 
R5 
B6 
R7 
R8 
R9 
RlO 

Rll 
Rl2 

m 
R15 

ta6! Rl7 
Rl8 
Rl9 
RlOl 
JU02 
Rl03 
8201 

R202 

8203 

11204 
R~05 

112~ 
R207 
R208 
R301 
R302 
R303 
R40l 
R50l 
R502 
R503 
R504 
R505 
R506 
R507 
R508 
R509 

Dlacription 

500 IRC Pot. Type CS, Curve C 
4000 IRC Pot. Type CS, Curve A 
IRC Type A21 Attenuator Pot. Ck:t. 
0.25419 Steps, 2 db per step 

l.n. ) 
1000L>J ) 
330w ) 
16oOw ) 
0.25A ~ IRC BT-1/2 Resistors 
0.25A 
O,l.n 
O.l.n 
20,000w 
3750w IRC HW4 Resistor with tap at 

250w 
2500w IRC BT-1/2 Resistor 
30,ooo ... IRC m Resistor with center 
tap 

O.~A) IRC BT-l Resistors 
O.lA) 
19,500w IRC HW Resistor with tap 
at,P500w 

75w IRC BW2 Resistors 

lOOc.» IRC BW-1/2 Resistorrr 

O.lA } 
20,000w IRC BT-1/2 Resistors 
300w 
270 ... 1 pair of IRC BW-1/2 Resistor• 
matched in aeries tp equal 27~ 
+ 1% 
~ 1 pair of IRC BW-1/2 Resistors 
matched in parallel to equal 60. 
+ 1% 

210.. 1 pair of IRC BW-1/2 Resistors 
matched in series to equal 270M 
+ I% 

300" IRC BT-1/2 Resistor 
565Yl pair or IRC BW-1/2 Resistors 
matched in series to eq~l 565w 

~ l IRC BT-1/2 Resistors 
20,000w 
300... 
20~ IRC BTl Resistor 
20,000w 
20,000w 
0.175.n. 
300w 
18,000u IRC BT-1/2 Resistors 
4000w 
18,000w ) 
250.., } 
80w } 
250w ) 
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TABLE 7 

116B Amplifier 

Item Description 

Cl 0.25 mf Cornell-Dubilier Cond. ~e ZB 4oov 
C2 Mallory Type FP Cond. (10 rnf 400 Vo) ~5 rnf 300 Vo) 

(40 mt 25 V-} 
C3 0.05 mt Cornell-Dubilier Cond. type TVC-4S5-4 

Rl 
R2 

~ 
R5 
R6 

~o6~ ~) 35,000w 
o.15n 
50,000w 
0.3.0. 

IRC BT-1/2 Res stors 

6.02 The item designations shown on Table 7 6.03 When an amplifier part as shown on the 
are those indicated on the 116B Ampli­

fier schematic on the input arrar.gement drnw­
ing for the 1240 Amplifier shown in Paragraph 
2.28. 

standard drawing differs from the corre­
sponding part ae indicated in Table 6 or 7, 
the part shown on the s ta.ndard drawing shall 
be considered to be the correct one. 
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