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1.01 This Section describes a new series of
: amplifiers known as the U2!+-type,which

includes five differdnt models. The important
electrical and mechanical features of each of

i these em~lifiers are discussed in detail. In-
stallation information is also included.

,#- 1.02 These amplifiers will be used in special
services, such as prcgram transmission,

loud speaker paging and public address sys-
tlmls, one-way s~eech or music distribution
systens, weather announceuen.t syste:~s, etc.,

where a compact a-c
bu?lt-inpower su>ply

operated amplifier with
is desired.

1.03 The 12!@ 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 wntrol is required or where the
gain control is furnished in circuits external
to the amplifier.

1.04 The 12@3 Amplifier is designed prir:arily
for use as a monitor amlifier 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” systems and, in
speciel 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 lZ&C Amplifier .is designed for use
wherever It 1s 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 1~.C Anpli-
fier is mounted in q metal cabinet, the as-
sembly being known as the 103C Amplifier.

1.o6 The l~LD Am lifier is intended for use

wher~ required, such as ~-
plifying the output of a moving coil micro-
phone or phonograph 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 12!@ Amplifier is intended for gen-
eral use as a power amplifier where a

self-containedgain 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 “Fustat” mounted on the chassis
(maximum amplifier power conswnpkionwithhigh
level audio output and a 125-volt power supply
is akout 125 watts). With the exception of
the l’2@ Amplifier, which includes an addi-
tional single tube, single stage ampiifier,
coded 116B, and connected ahead of tk,efirst
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-
tial

$
flat gain-frequency characters tics

from 5-10,000 cycles, except the high gain. .

Copyright, 19~0, by American Telephone and Telegraph Company
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SECTION 024-104-100

arrangement of the l~C Amplifier where the
frequenoiedbelow lCOO oyolea are purposelyat-
tenuated to Imprwe articulation on loud
speaker paging or Snnowoing systeme.

l.@ The input impedances of t!lese ampli-
fier may be made either high or low,

dependir,gupon what input oonnec~onsareuaed,
except that the 1- is available with only a
high impedanoe input. lMe impedame into
*ioh each amplifier is desi~ed to operate
@be adjusted over a considerable range, de-
pmilng upon the strapping of the outpu+
transformer.

1.10 Each of’tbse ampliflera maybe arranged
for a normal power output of 11.5 watts

= a high level power output of 11+watts (for
8 total harmonic oontent of 1 per Cmt me in
eithsr case), depading on the oonneotion to
the
The

page

power transformer- (see Psragmph 4.03).
corresponding amplifier outputs on a

pregremba8i8 ue +33vuand @+vufornegllgi-
ble distortion on a high quality repro&cing -
systal when transmitting a progzam band from
35-10,000 oycles. Higher power outputn are
obtainatilewith Increased harmonio dletortion
as indicated on Fig. 1, whioh shows the har-
monic content as a function of the power out-
put In watts for both normal and high level ~

conditions.

1.11 There are @n control adjustments on
all the 121+-*e amplifiers except the .

12@. Eaoh %s mounted in fieupperleft-hand
P
?

portion of the panel with its desi~ation
plate labeled CLIN CONTROL, and mmnted in a {
correspondingposition on the front mat. The .

designation plates an 12m 121+B and E Ampli-
fier$ are marked with OFF at the extreme ‘-,
Oounter-clockwise position of the scale end
n20n at the extreme olockwise position. A
msrk is engraved for eaoh of th 19 steps be-
tween the two extreme positions with steps 5,
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SECTION 024-104-100

10, end 15 so designated. Eaoh step down from
the “20n position represents 2 db of attenua-
tion. The plates on the 1*C and D Amplifiers
ue marked with OFF at the extreme counter-
clockwise position and MAX at the extreme
alockwise position. A mark is engraved for 19
intermediatepositions withthe second, fourth,
sixth,etc.,marks designatedas 1, 2, 3, etc.,
up to the designation9 which is opposite the
second marked position below the MAX position.

1.12 The maximum gains of these 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 ~re arranged for
mounting on a standard 19” relay rack or in an
apparatus cabinet. The front of the depressed
panel is covered with a metal mat. The over-
all depth of ench of the Smplifie!% from the
rear of the mat is about 7m. The mat fur-
nished with each of the amplifiers may be ob-
tained in any of the finishes indicated in
Table 2. The n~m~berplaced after the letter
in the amplifier code desi~ates the particu-
lar finisk.

Amplifier Code

124k-3
124s-3
124G3
124&3
124E-3

121bA-15
124B-15
124C-15
124G15
12J+E-15

121@-24
12@-2.1+

..

TABLE 2

Finish on Mat

ilu~berfi.n;shbl~okja;an

n n n n
n a m n

n n n w

Alum$uan gr;y

n w
n n

H n

Altinnum lao~uer

l.lh A perforated rear cover ooded as the
102A Oover is available in cases where

it is desirable ta provide nechanloal protec-
tion of the vaouwn tubes and amplifier compo-
nents It alao acts as a protection for the
planv personnel against the possibili~ of
bums resulting from accidental contact with
the tubes whil

32A
the amplifier is operating.

Although the 1 Cover will fit any one of
the five 12&type amplifiers, it is furnished
only when speeified in the order.

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

Cover, this weight is increased to 23 pounds.

Page 4

1.16 Either UestiernElectric or commercial
types of vacuum tubes suitable for US9

in these amplifiers are available.

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

ious conditionsare shown in Table 1.

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

four amplifiers are similar in appearance to
the lo except in such details as the power $
switch,thegain oontrolunitandtheinput unit.

+
?

Ffg. 2 - 1248 Amplifier - Front and Rear Views

2. TRANWISSION AND CIRCUIT FEATURES OF THE
AMPLIFIERS

2.01 The schematic circuit diagram of the
1* Amplifier is shown in Fig. 3. The

portionof the schematic to the right of the
dashed %OXW forms the basic circuit for all
five amplifiers. The portion in the box
shows the five input arrangements individual
to the 12@ Amplifier. Input arranganents for
each of the five amplifiers will be discussed
inI%rt2 (B).

(A) Generai Features Common to All Five Am-

P1ifiers

Basic Amplifier Circuit

2.CC? The ampli&ing part of the circuit ia
basically a 2-stage amplifier employing

a push-pull arrangement in the final stage.

;-

0
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2.03 The audio frequenoy output from the unit
that forms the input circuit of each an-

plifier is fed into the grid of V1 and through
the condenser C1.1 to the junction of the
oathodes of VI and W. Grid bias voltage for
the ampli~ing tube V1 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 i%nction is ticprcvide, 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 drcp across
~ tircugh which flows the difference between
the output currents of V1 and W. ‘fllisfeed-
back arrangement results in automatically ad-
justing the output voltage of V2 so as to be
approximatelyequal to, and 180° out of phase
with, the output voltage of V1.

First Stage Tube Connections and Interstice
Cmcuit

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

me screen grid of Vl is connected b one end
of the resistance ~ and the screen grid of V2
conhected to the other end of Id+.

2.05 The interstate circuit ooneists essen-
tially of resistance couplin& tbxough

the plate resistances R5 and R6 which feed
plate battery to Vl end V2, the coupling con-
densers C5 and I%, and the gridresistancesR7
end R8.

Secad Stage Tube.Connections

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

grounded side of the resistance R1O.1. Each
of the defleotor plates is connected to its
own cathode. Each screen grid is kept to a
potential of about 250 volts above ground by
its confection to the junction of Rll tid
R15.2 in the power supply section of the am-
plifier.

Outnut Circuit

,n

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

of the primary of tlm output trmafomner ?2.
The ends of this primary winding are con-
neoted Giroctly to the plates of V3, Vb. Oon-

‘\ densers C7, Cll andresistanoe R12 form a pro-
tective netxaark to guard against high fre-
+ency aurgea with an attend~t possible
breakdown of the final stage tubes. As this
networ~ tends to reduoe somewhat the amplifier
gain at the higher frequenolea, tie capaoi-
tence C1O has besm provided in the feedbaok
oircuit to compensatefor this and thus bring
the ovexall gain at the variow frequencies to
within the required Mmite. The values of
plate voltage for both normal end hi

r
level

amplifier outputa (see Paragraph4.03 depend
upti the type of reotifier tube that is

employed. If a Western Elect&c Z@ vacuum
Tube is used, the plate b 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 5U~G rectifier tube Ls
substituted the corresponding plate voltages
will be 400 and 430 vclts.,

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

nected in a number of ways so that each of the
amplifiers can be arranged for operation into
a considerable number of nominal load imped-
ances between 1.75 and600 ohms. A table ap-
pearing on the schematic Fig. 3 shows the out-
put transformer strapping for each load imred-
ante. The output impedance of the amplifier,
as seen looking back into it from the output
terminals 13 and 1~, is about 3A of the nom-
inal load impedance fbr any prticular trans-
former strapping. The M/@ Amplifier makes
use of an additional pair of terminals 16 and
17 (which appear on all the la-type amplifier
chassis but are wired in tlm output circuit
only in the 12@), each of which has connected
~etween it and th output transformer a 75-ohm
resistance so that when the transformer is
connected for a 600-ohm load the impedat~ce
looking back into those tenninalt will also ks
600 l-hum.

.

Feedback Circuit

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

path is from the plate of V3 through the re-
sistance R13, the capacitance @ and the re-
sistance R3. The other path is from the plate
of ~ through the resistance Rti, the capaol-
tance C8 at,dthe resistance ~. Capacitances
C8 aud @ also provide low frequency equaliza-
tion permitting a less expensive input trena-
fornmr to be employed. The equalization
amounts to about 1.5db at 35 cycles. The
first feedback path connects to the oatiode of
Vl and tie second to the soreen of Vl in order
to obtain the proper phase relation and also
to neutralize a~ power ripple that might be
fed back. The feedback amounta to between 6
and8 db and results in a lower output imped-
ance over the audio frequmcy range as seen
looking back into the output terminals of the
amplifier, as wellasa stabilized and improved
amplifier characteristic. In addition, V1 has
local feedback byvlrtue of R3 and~, andT??
has local feedbaok by tirtue of ~. The local
feedbaok circuit as affecting V1 exists auto-
matically due to the resistacea R3 end I& be-
ing a part of the main feedback circuit. The
local feedback cirouit as ●ffeoting V2 exists
automaticallydw to the resistance Rg being
a part of the nmin feedbaok cirouit.

Vaouum Tube Arrangements

2.10 The tubea wed i~ the ampli&ing oir-
Cuits of the la-type amplifiers we of

the 6.3volt hekter type. The heaters of the
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four amplifier tubes (5 in thq ease of the
12@) are wirud in parallel and are conneoted
to the 6.3volt winding, (green leads) of the
power transformer T3. Either oonuneroialor
Western Eleotrio types of tubas suitable for
use in the amplifier are available. The com-
mercial tubes may be had in either the glass
or metal variety (with the exoeptlon of the
1612 tube used in the 12@ Amplifier which is
available only as a metal tube). The Western
I!leotrictubee are of the glass type.

2.11 The expeoted life of the Western Blec-
trio tubes is about four times that of

their oonsneroialcounterparts when the normal
audio power output is cunployed.When the high
level output is used, deoreaeed servioe life
of the oomneroial power tubes may be experi-
enced as disoussed in Paragraph 4.03.

2.12 A filamentary @pe of rectifier tube Is
speoified and it too is available as a

glass or metal tube in the oomeroial varie~
and as u glass envelope Western Eleotrio tube.
It is preferable to employ a glass type tube
for the reotifier whether a oommeroial or
Western Eleotrio tube is ohosen.

2.13 The oode numbers, quantity and designa-
tion are given in Table 3 for the em-

plifier and reotifier tubes required.

Type 9&?!siY Designation

6;;; &J”G
2 m, 1%?

6L6or 6L6-G
or WE 350B 2 v, %

~1612(noWE Vl (in the 116B
counterpart) 1 Amplifier)

● Used only in the 12!+DAmplifier.

2.~ None of the amplifiers should be oper-
ated with a mixed complement of Western

IUeotrlo .&d non-Western Eleotrio amplifier
tubes (with the exoeption of the 1612tube
whioh 18 employed in the first stage of the
1~ Amplifier andmuatbe uoed regardlessof

the type of tubes employed elsewhere in this
amplifier). However, Weetern Eleotric ampli-
fier tubes maybe used in an amplifier euploy-
ing a non-Western Eleotrio rectifier tube or
vice versa.

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

shields so that either glass or metal tubes
may be mployed with \he assurance of stable
operation emd freedom frmn high frequen~ os-
cillation. When metal tubes are ueed these
shields are not required unless the amplifier
is exposed to high external eleotrio fields.

Grounding Arrangements

2.16 l%e following points of the amplifier
are oonneoted to the terminal marked %“

for external grounding; The lower side of the
seoondarywinding of the input transformer im
the 12@, B, C and E Amplifiers; the lower
eide of the setmndarywinding of the repeatimg
ooil in the 12@+ &nplifier, and the oathode
(through a40mf oondenser c2.1) ol’the tube,
in the preliminary 116B Amplifier that forme ●

part of the l~D Amplifier. The chassis of
the amplifier is also oonneoted to the “Ga
terminal. In addition, the mid-point of the
primary winding of the repeating ooil in the
1* Amplifier is brought out to terminal 2 eo
that it may be oonneoted to ground if desir.
able from a noise standpoint.

Noise

2.17 With any of the five la-type emplifiere
adjusted for maximum gain, the input

terminated in the nominal impedance out of
whiah that amplifier i.edesibmed to operate,
and the output terminals oonneoted to the load
impedanoe for whioh the output transformerIe
strapped. the noise at the output tenninale
shouldnot be highpr than the figuree given h
Table 4.

Amplifier

lx, B
CendE
121@

Noise in db Above Referenoe Noise
Wi

* (=%=2 &g:-
Noise Meaaur

>
Set

or @l Weight
Network Unweighed

45 g
76

Page 7



SECTION 024-104-100

2.18 The noise at the output terminals of the
12/@, C and E Amplifiers i;ei:ie:~den$

of the gain oontrol setting.a. at
the output of the 1* Amplifier becomes about
e~al to that at the output of any of the
other 12&type amplifiers when its gain is de-
oreased to a value about equal to the maximum
gain of the other four amplifiers.

2.19 When my of the 1~-type amplifiers is
used as a line amplifier operating at or

near zero vu level, the ge~n and output capac-
i~ will be in excess of that normally re-
quired and the ratio of signal-b-amplifier
noise may be improved by the use of a pad be-
tween the anplifier output terminals and its
load (with the pad located neertheemplifier).

(B) Special Features Individual ko Each of
theFi ve 4mplifiera

121+AAmpMfier

2.20 This amplifier is a fixed gain ampli-
fier. Its input circuit is shown In

Mg. ~ and oonsists essentially of the input
tranofonner T101, series resistances R102 and

.—.— -—.—.—- —-— -—-

~ -[.-[~llp$-q

Fig. 4- 124A Amplifier - Input Arrangement

R103 in the primary circuit and a shunt resie-
tauoe R101 across the seoondary. The two
series resistxmoea are inoluded ti permit the
amplifier to operate out of a wide variety of
source impedarmes with little or no effect on
the fnaquency characters tic. The ehunt re-
eistance was ohoson tm have a value such as to
@ve the most uniform hi~ frequenoy amplifier
characteristiccommensuratewith the amplifier
gain requirements. This amplifier may be con-
nected for use either as a bridging or a high
gain termtiatingamplifier with characteris-
tics as indicated in ‘fable1.

1* Amplifier

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

attenuation per step from the maxLmum gain.
Referling to the schematic shown on .%g. 3 the
Input circuit consists essentially of a re-
peating coil ‘R@; en input transformer T20i;
a gain contrc.1 potentiometerF201; a low im-
pedance 26 db U-type pad composed of the re-
sistances R201, R202, IK?03;a high impedance
2) db U-type pad composed of the resistances

Page 8

R206, R207, R208; a series building-out resis-
tance R204; and a resistance R205 and a capac-
itance C201 bridged across the secondwy Oe

the repeating coil 1202. (This resistance-
capacitance combination is wired across 1202
at the factow so that the amplifier aa re-
ceived vd11 have a 600-ohm inpi~timpedance.)
The capacitance C201 is provided in order that
the impedrx?e looking into the amplifier with
input arrangement No. 2 will be 600 ohms + 10
per cent. c.~r the range of 50-8000 cycres.
There are five different input arrangements ;
protided for this m~,plifier, the ono to be
chosen depending upon the type of service in
which the amplifier will be employed and the
maximum input levels which my be encountered.
Each input arrangement is s}:ownon the sthe-
matic Fig. 3 and each will be discussed in
some detail below.

Input Arrangement No. 1

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

levels will not be encountered (the 12@ op.
crating, for example, out of the monitoring
winding ~f a line amplifier), where high gain
is desired and where it is not essential that
the impedance looking inta the amplifier shall
match the source impedance. Makes use of the
repeating coil !1202 in order to meet longitu-
dinal balance requirements but has the termi.
rntion across the secondary of tke repeating
ooil reumved in order to realize maximum gain.

Input Arrangmnent No. 2

2.23 Intended for use as a loud speaker monl-
toring amplifier in applicationswhere

it operates out of a low level bridge m, in
special applloations, as a line amplifier in
short regional n@works for medium cpality
servioe or as a temporary or emergmcy ampli-
fier in major network serviCe, where high in-
put levels will not be encountered, where a
moderately high gain is desired, end where it
is required that the impedance locking into .
the amplifier shall match the source imped-
ance. Makes use of repeating coil ‘1202with
the resistance R205 and capacitance (201 con-
nected across the secondary winding in order

-%.

to meet longitudinalbalance requirements and
provide an impedanceof 600 ohms looking into
the amplifier input terminals.

Input Arrangement No. 3

2.24 Inttmded for use as a brid~ng amplifier
(11,000 ohms input) in applications such

as the one in which it is connected across an
incoming 600-oti program circuit where high ,-
input levels will

.
not be encountered. Makes

use of the repeating ooil T202 to meet longi-
tudinal balanoe requirementsbut hm the ter-
mination across the secondary of this coil re-
moved in order that the amplifier may present
a high impedance to the source.

—
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Input Arran gementNo.4

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

ae the one in which it is oonneated aoross an
outgoing program oirouit or program bus where
high input levels may be encountered. The re-
peating ooil T202 h not employed in this ar-
rangement and consequently the input oircuit
doen not have the same degree of balence from
the longitudinal standpoint as in the first
three arrangements. It doee, however, make
uoe of a high impedance 20 db pad in order
that high levels may be connected to the em-
plifier input end at the same time theampli-
fier may present e high impedance to the
souroe.

Input brfmgament No. 5

2.26 Intended for use as a loud speeker mon-
itoring amplifier in applicationswhere

it is required that the im edance looking in-
to the a..plifier shall be & O ohms and where
high input levels may be encountered, such as
the application in which it operates out of a
high level bridge associated with thel@pro-
~am amplifier. Makes use of the repeating
ooil T202, andtheterminating resistance R205
and Capacitance C201 in order tn meet longi-
tudinal balance and input Impedanoe require-
ments. This arrsn~ent aleo employs the low
impedance 20 db U-type pad between the input
terminale of the mnplifier and the input to
the repqating ooil so that the maximum level
aoross the input of the coil will be no higher
than in s-rangements 1, 2 and J above.

,—. . — - — - —. _ . _

I
I f

I
- ~-
NOUINAL

t N~M:&’
HIGH+. (15--)

(UP250-)

I

1*C Amplifier

2.27 This amplifier maybe mployed either u
a terminating or a bridging amplifier In

applications where a carbon transmitter source
is req~ired. Referring to Fig. 5, its input
cirouit consists essentially of the input
transformer T301, the series resistance R302,

—-—.—.—-—.—.—.— -— -—- 1

I

1
I

i ●-[a””P2z
Fig.5 - 121+CAmplifier - Input Arrangement

a shunt resistance R303, a series oapac%tanoe
~01, the gain control potentiometer P~l and
the building-out resistance R301. The network
ocmposed of R303, C301 and ~01 attenuates the
frequenciesbelow 1000 cyoles (see Table 1 for
details) in order to reduoe chest and breath-
ing noises when the emplifier with its high
gain Input works out of an operators trans-
mitter.

12@l Amplifier

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

source and equipped with a gaip oontrol con-
tinuously adjustable over a range of 35 db.

—-— - — —— -
1160 AMPLWISR

●eA IWUTTRAN8. VI et

I
+ ?s:

HIOM+ 1
+--

le12
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II
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I

I ‘~ J
L —- —

mg. 6 - 12@kpMfier - Input Arrang-ent
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-d=—-—- -—-
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1
I
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Refer?ing to Fig. 6, the input cirauit con-
sists essentially of a coded 116B Amplifier
whioh fonas an integral part of the l~D lun-
plifier and is mounted on its chassis. A
#hunt resistance RI.,a gain control potentiome-
ter P401 with its associated resistance *O1
and capacitanc~ C13, are also included. This
oonden~er is provided in order to prevent a
surge of current, due to the rapid operation
of the gain control on the 116B Amplifier,
from affeoting 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
stage amplifier havi

%
a 1000-cycle maximum

gain of approximately O db.

124E Amplifier

2.29 This amplifier is equip ed with the same
kind of gain control Yadjustable in 19

steps of 2 db attenuation
&
er step from the

maximum gain) as in the 1 Amplifier but
does not include a repeating coil as this sm-
plifier (l-) is not intended to work out of
● telephone circuit, either messageorprcgram.
Referring to Fig. 7, the input circuit con-
eists essentiallyof: slow impedance 20 db U-
type pad composed of resistances R507, R508,
R509; a high impedance 20 db U-type pad mm-
posed of resistancesR5.&, R505, R506; the
series resistances R501 and R503; the input

.—. —-—- — - — .—

I
T m

Nbc Smnlsmu

I

I b
I 18 an, ●. .

ms-

I

I

I

Input ArrangcsnentNo. 1

2.30 Intended for use in applications suoh 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 levels 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 rocms’crauditim
roomb where a bridging amplifier is required
and where high input levels may be encountered
(the amplifier input connected, for emunple,
across a high level 8 or 600-chu program bus).
‘thisalrmgement is similar to the No. 1 input
~rrangement.just described except that the
high impedance U-type pad is connectedbe”tween
the amplifier input and the primary of the in-
put transformer.

-InputArrangement 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, where it is required that the impedance
looking into the amplifier shall be 600 ohm
and where high input levels may be encountered
(the amplifier input connected, fur example,
to one of the high level outputs of a 600-olsn
progrsm bridge). Makes use of the low imped-
ance 20 db U-type pad between the input to the
amplifier snd’the primary of the transformer
T501.

● INSTALLATION

(A) t!ount~

3.o1 Theeetunplifiers may bemouted either
vertically or horizontally.in a relay

I
.

rack or on a shelf or in an apparatus cabinet”.

?ig.7- 124E Amplifier - Input Arrangement

transformer T501; the gain control potentiom-
●ter P501; and the resistance R5.02 bridged
●orosa the secondary of thetransfomer. There
are three different input arrangmants pro-
dded for this amplifier, the one ahosen de-
pending upon the type of serwtoe inwhioh the
~lifier will be employed and the maximum in-
put levels whioh maybe encountered.

Page 10

~B) Noise Pickup

3.02 ?he noise pickup in one 124-type smPli-
fier due to another 12&type amplifier

operating olose to it will be negligible if
the nearest sides of the amplifiers are
separated by at least 7 inches. MO particular
wrtical separation is required other than
that neoessary for ventilation (see =rag~ph
3.05)*

3.03 DIM b the use of a shielded power
transformer in eaoh of the 12&type am-

plifiers, the rnise piokup fras ●ny one into ●

.-
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.-
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U or 4-- progr- amplifier noumted la the
same or adjaoemt bay will be negligible. A
9eparation of ●t laaet 18 inohes in w direo-
tion betweam a 12@ype ~lifler amd a @l
or W1220 Repea*r is required.

3.@ - input transformer in eaoh of the
l@+-&rpe amplifier ie ahiel~ed agatnet

●leotroma~eti o piokup by a owe of high per-
meability magwtio material. We * the prea-
Qoe of this shield, no appreciable~tio
piohap till ordinarily be enoountere4 in ~
of the amplifier if it ie ~ted ao tit ita
input tremoformar is more thm ●bout 3 inohee
die-t fra disturbing aouroea of power
equipment of the ~ likely to be found in
program or mesasge bqm. In apeoial oaaes
where auoh exposure oam not be avoided, it WY
be possible to obtain some reduotion in noiee
by rotating the in @ transformer (exoept in
the oaae of the 1& Amplifier where both the
repeating ooil and input transformer are per-
manently faatened tu the ohaaaia) until the
point of minimum piokup ia reaohed au deter-
mined by @ noise meaaurlng aet oonneoted
aoroaa the amplifier output terminals,

(c] Ventilation

3.05 When one of these amplifier la mounted
on a relay raok, one apaoe (l-3&)

should be left between the top of the amPli-
fler and the neareat pieoe of equipnent above
*r v~tilation. Wham mounted on a partially
oloaed shelf or in a perforated metal oabinet,
owever, 50 square inohes of opening to freeh

●ir near the bottom of the amplifier and a
aimll- area provided above the amplifier ta
usual1 and at leaat one apaoe
(1-3~%)~mw#d~~betwum ~ top of the houe-
ing and the ne@reat part of the amplifier.

3.06 If additional 12&@pe amplifier are
mounted on the aama bay or in the same

apparatia oabinet, proportionally inoreaaed
ventilation will be required, and amplifiers
or other apparatua udta sho~d be separated
●t leaat -1/2 inohea

d
fmm the top of ~ one

of the -*e amplifiers.

3.q In Ly oaae, a teat of auffioient venti-
lation will be that the air temperature

1 inoh above the oenter of tie power trans-
former auri’aoe(whlohis in the upper lei%haud
oorner aa one f’aoes the rear of the amplifier)
ie not greater than 300F. ●lmve the room tem-
perature after the amplifier tia bm ope~~d
fbur hours.

3.0S In order to ●void noise piokup in the
input leada, 500 CL Oable (using one

pair only of the two quada that make up the
cable) ia employed for the input wiring to the
la-type sunplifieru. The unused paira @ the
~td tape surrounding ‘thequada -e left
floating at boti ends of the oable-

3*O9 500 CLCable (using one pair only of M
two quada that make up this oable) 1s

aleo =ployed for the output wiring from the
M++pe amplifier, the unused paira and the
nwthl tape surrounding the quada being left
floating ●t both ends of the oable.

4. AMFZIPIER OPEIUL~G ADJUS~TS

(A) Line Voltage

4.01 If the a-o power supply at a given ~
plifier looation ia within tie r-e of

105-115 volts, the supply ia oonneoted to ter-
finala L1 and L2 on the terminal atrip aaao-
oiated tith tlm power transformer &; if it is
within the range of 115-125 volts, the supply
is oonneoted to termlnala L1 and L3.

(B) Vaoumu Tubes

4.02 With the ●-o supply oonne@ed to the
proper terminala of the p-r tr~a form-

er T3 as explained in Paragraph &Ol, the
heater ourrenta for the amplifier tubes should
be aatiafaotory and with those orrenta wlthia
the oorreot operating limits the grid @em-
tiala and plate ourrents,should in general be
oorreot. Therefore,no other power supply ad-
juatmenta are profided. The amplifier pefi
formanoe aa detailed in Tabls 1 aaaumea tlmt
the tubes are aatiafaotory aa regarda &thod$
aotivi~.

(C) Power Output (Audio~

4.03 The power output ia adjuated in accord-
ance with oirauit order or othei in-

sl!ruutionawhioh m~, whm neoeaaary, be is.
sued to the fleld. If the’nod audio fre-
quenoy output’ of 11.5 watta with I per cmt.
total lxmnonio oontent la apeoified, the
orange leada frtxn~ are oonneoted to tie
plate terminala of vaouum tube aooket VS5 and
the red leada taped aad pushed out cM’the q
(the amplifleraare wired this way at the faa-
tory). If the hi@er audio output of 4 watie
with 1 per oent. total harmonio oontent ie
apeoifled, the orange leada are removed fr-
the plate terminala of VS5, their ends taped
amd moved out of the way azul “We red leada
aubatituted. The red leada are oonneoted to
the ends of the high voltage seoondary winding
of & ao that the m-mum potmti al dlfferenoe
exlata between them. Ihe orange leada ue
oonneoted to tapa, part way in from either end
of th high voltage winding, and oonaequently
have a lower potential ●croaa tha. Uae of an
inoroaaed plate voltage to obtain hi@er audio
frequexq outputsfromthe amplifiera w re-
sult in deoreaaed life of th final stage 6X
or 61&G tubes for tiey WI11 then be ope~ted
somewhat in axoeae of their rated ~
power. If Weatarn Eleotrio tubesareqloyed,
UatiOfaOtOw ltfe should be obtained under
both high power amd normal ●udio frequenoy
output oomdltiona●
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(D) Inmt Arrangmenta

4.04 Connect SS oalled for on oirouit order
or other inatruotiona which may be is-

#ued to the field.

~. A880mm DRAWING- NOT ATTA~

Title Draw* Ho.

Cosmn system M@ Amplifier Cir- SIL95104-O1
cult for Program Transmissionand
Other Uses

6. P-LIST

6.o1 The it- designations ahonnon ‘fable6
are those indiaated on the input ar-

ran?ymment drawinga, Paragraphs 2.20, 2.27,
2.28 and2.2g, for the 12&A, C, D (only the
gain oontrol arrangement)andE Amplifiers, re-
spectively, and those Indicated for the 1*
Amplifiar on the suhennatioFig. 3.

TABLE 6

~ Description

cl ~llory &pe FP/4 See. condenser

[
l+onlf450 Va
20nlf 150VA (15%f<51$vo)1

Q ‘80mf Nallory Type FP Cond. )+50V
C3 50mf Mallory ~e FPCond. 350V
* 4 mf Cofieli~DubiIier

Cat. No.

s1 0.05 mf
Cat, No.

07 O.ool+mf
Cat. No.

C8
I

0.05 mf
C9 cat. IJo.
Clo 0.02 mf

Cat. No.
Cll O.q mf

,Cat.No.

TLA-60b0,600V
Comell-Dubilier
‘fvc6s5-6
Comell-Dubilier
&6~11 ~bilier

Tvc-6s5~J4
Cornell-Dubilier
TVC-6S2-4
Comell-Dubilier
L-6ti

‘~nd.

C&d.

Cond.

Cond.

Cond.

Cond.

C12 0.00005 mf”Corriell-DubilierCond.
cat. tiO.5U-5Q5

C13 0.0C8rnf cornell-Dubilier Canal.
Cat. IJO.lW-5D8

0201 0.01 mf Comell-fibiller Cond.
cat. Ho. lW-5S1

C301 1 mf l~A Cond.
MO. 20992 H & H,Switch

: B106 Fuse Receptacle 1.25 Amp.
Fustat

=01 I,RCType A21 Attenuator Pot. Ckt.
.O.25$tlgSteps, 2 db per atBp

Page 12

Itan

?
P 01
P 01
P501

m
n

z
R5
R6
R7
R8
R9
Rlo

&

Rl
RJl
R15

U6

::
I

:%
Rlo2
Rlo3
R201

R202

R203

Z04
R205

W*
R207
R208
R301
R302
R303
R401
R501
R502

z
R50
R5
R505
R506
R507
X1508
F1509

Deeor5ptioa

00 IRC Pot. ~e CS, Curve C
.?000 IRC Pot. Type CS, Curve A
IRC Type A21 Attenuator Pot. Ckt.
o,25-til~Steps, 2 db per 8tOp
lf.
1000W )
33QI.I
1600W I
0.25Sl IRc
o.2yL
O.in
o.in
20,Ooot.11
3:750:IRcFiw4

2500=m BT-1/2Resistor
30,000-IRCE21Resietorwith center

BT-1/2 Resistors

Resistor wlthtapat

tap

1
O.JQ IRC BT-1 Resistors
o.in
19Z500-IRCMW Resistor with tap
at &500w
75uIRC BW2 Resistors

100~IRC BW-1/2 Resistors

O.in I20,000w TRC BT-1~ Resistors
30&
270al pair ofIRCBW-1/2 Resistors
matched in series @ equal 27&
+ 1$

6&l pairof IRC BW-1/2 Resistors
matched in parallel to equal &&
+ 1%
27Cbl pair ofIRCBW-1/2 Resistor@
matched in series to equal 27’OM
: 1$
300=IRC BT-1/2 Resistor
~65ul pair of’IRCBW-l/2 Resistors
matohed in series to equal $%

$0;:
100044
5000-

I

IIICBT-1/’2Resistors
20,000-
300U
200u IRC BT1 Resistor
20,000-
20,000-
o.175n I
300L”
18,00ChI IRC BT-l\2 Resistors

,

4000-
18,000-
250ti
80-
250U

-.
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TABIJl7

116B Amplifier

Description

0.25 mf Cornell-DubilierCond. me ZB 400V
Mallory ~pe FP Cond. (10 mfLOO VO) (5mf 300 VA)
(1@ d 25 v-)

0.05 mf Comell-Dubilier Cond. Type TVC-.!$5-4

0.5n )
500-
35,000-

/

IRC BT.1/2 Res stors
o● 15n
50,000.
o.3fi

6.02 The item designations shown on Table ~ 6.o3 When an amplifierpart as shown on &
are those indicated on the 115B Ampli-

fier schematic
stmdard drawing differsfmm the corre-

on the input arrar,gementdraw- spondingpsut as indicated in Table 6 or 7,
ing for the 12@ Amplifier shown in Paragraph the part shown on the standard drawing shall
2.28. ke consideredto be the correctone.
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