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ELECTRICAL CHARACTERISTICS

GAIN = = = = = = = = = = = = = UAX. 58db
OPERATES FROM = - = = = - = = 200 OHMS
INTERNAL INPUT IEPEDANCE - - - 500 OHMS

OPERATES INTQ =i='sis = = = = 8 OR 500 OHMS
INTERNAL OUTPUT IMPEDANCE =~ - 1/2 OF LOAD IMPEDANCE

OUTPUT' POWERA=H=i= "=l & & & 8 WATTS, 5% HARUONIC DISTOR-
TION

OUTPUT HOISE = = & & & = = = -50db UNWZIGHTED

POWER: SUPPLY = =/ =il=ii®. & = & & 105-125 VOLTS, AC 4565

CYCLES, 75 WATTS. SHOULD BE
FUSED FOR 1 AMPERE.
A D.C. VOLTAGE 14-60 VOLTS IS REGUIRED TO
OPERATE THE RELAY IN THIS AMPLIFIER.
GAIN CONTROL = = = = = = = = = A 500 OHM POTENTIOMETER IS
PROVIDED. 40db CONTINUOUS
VARIATION.

EQUIPMENT CHARaCTERISTICS

NO 1-9

AMPLIFIER

I03 A

4-28-37

OUTPUT VS. FREQUENCY CHARACTERISTICS FOR VARIOUS
LOADS AT A CONSTANT THIRD HARMONIC DISTORTION OF 5%

WEIGHT - = = = = = = = = = = = 40 LBS. /-\
SIZE = = = = = = == = ===~ 19-13/16" x 7-7/8" x 10-3/4" ii
MOUNTING = = = = = = = = = = = IT IS DESIGNED FOR DESK OR \
TABLE MOUNTING. " DESIGN (oAD 8| OHMs
L/
Q
NOTES 1. THIS AMPLIFIER CONSISTS OF A 109A AKPLIFIE.. "8 Sy
r— N ;
MOUNTED IN A METAL CABINET AS ILLUSTRATED. k N i e
ADDITIONAL INFORMATION ON THE 109A AMPLIFIER 7 —
IS GIVEN ON SHEET NO. 1-10. z TH — 1w
6 L
&
2. FACILITIES ARE PROVIDED IN THE 103A ANPLIFIER > N
FOR MOUNTING A 152A REPEATING COIL, BUT THIS 5s /
COIL MUST BE ORDERED SEPARATELY. WHEN THIS ° \_//
COIL IS USED THE AMPLIFIER OPERATES FROM A 4 -
600 OHK IMPEDANCE AND SUPERIMPOSED D.C. CUR- AT T~ iy
RENTS AS HIGH AS 100 NILLIAKPERES MAY BE 3 o
APPLIED. (SEE ALSO NOTE 3 OF SCHEMATIC.) |
2
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SCHEMATIC
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Of31C APPARATUS
ot M 4K % )304-u DOOR SWITCH
02 HA M 20092 TUMBLER SWITCH
e 1 AP BUSS FUSCTRON” 701
H . 1RC 300 POTCNTIOMETER TYPE C
WITH CURVE C. WTNOUT SWITCH
@ 820 TYPE AB-270~ IRC RESISTOR
c2 c,_L u L} 1] MWS - 130 IRC RESISTOR
.l,ﬂ" [} MW 20000 IAC RESISTOR
16X0 RIS g WL “R-40888 MIDCET RELAY
€ 1 100A AMPLIFIER J
3
[34 g 3
i S T
S a e § 15 Line VoL TASES BeTeoen O
38 : 12MF 450Y [ nl'vol. s,
l vs AT LR
Hay's ‘B e
A S
2. THE AMPLIFIER MAY BE USED WITH-
OUT THE I52A REPEAT COIL. WHEN
109 A ANPLIFIER S0 USED THE INPUT IMPEDANCE
Tss - IS 200 AND cmmec‘ratous SHoULD
BE MADE TO TERMS.3 &6 ON
e oL aup) . Fy [ J ‘I’ss. WHEN THE COIL IS USED IT
i g Y P& CONNGCTED FOR oo™
Toac tﬂﬂﬂﬁﬂﬂﬂj lm’uf, as suowul OR REVERSED
POWER SUPPLY FOR ©€7“INPUT BY GONNECTING
|G - Y THE GR AND GR-WH WIRES To
& . TERM'S. 3 AND G AND THE BL AND
3 o b1 RO-WH WIRES To .1 Al .
0 $ R TRANSMITTER CURRENT
41 ONONO MAY B& INSERTEO IN PLACE OF STRAP
S€E NOTED [ 0 N - 4-5-
o1 - /\LW
270
J A SCC oTe ! o
€ c
0 TO DC POWER SUPPLY
(SEL NOTE2)
WIRING DIAGRAM
! Rophe 1y ]
1 GRE
! | DESIG. APPARATUS
1 D/ H&H ¥3594 -M DOOR SWITCH |
| 02| H&H?# 20992 TUMBLER SWITCH
1 FM1__| "BRYANT #2569 PLUGFUSE CUTOUT BASE
' P 1.R.C.500% POTENTIOMETER TYPE C
WITH CURVE C
R20_| TYPEAB-270% IRC. RESISTOR
H . RE]_| MW3-130~IRC._RESISTOR
R2Z | MW4-80 000“ IRC. RESISTOR
} —] e - L J S W.L. ¥K-40GG%8 MIDGET RELAY
SEEoTE —_—— i Nt — -1t 754 TERMINAL 3TRIP, £50 622567-3
4 FRONT viEW v 755 | TERMINAL STRIP, €30 622561- 4
s i 109 A AMPLIFIER
~FRONT T

NOTES:

« WIRES MARKED A ARE TERMINAL LEADS FUR- 16, THE BL, 2 WIRE FROM TS4 TO TERMINAL

SEE, !

109A AMPLIFIER

8Lxi

SEE NOTES 13 & 17

BLK |

REAR VIEW OF TERMINAL

STRIP

TOP VIEW

RS

*

5.

o

r’

&

NISHED WITH APPARATUS.

WIRES MARKED |1, 2, 3, OR 4 INDICATE
CABLE IN WHICH WIRES ARE RUN.

WIRES MARKED D ARE STRAPS W #18 AYG
T VIRE,

ALL VIRES ARE #22 AWG SOLID WIRE PEP
KS7612 UNLESS OMWISC SPECIFIED.
WIRES MARKED € ARE OPE|

. CORD IoFT.U)nWZ-IR(PW)I/GZ
CORD WITH

RUBBER SPECIAL BLACK

MOULDED-ON PLUG ON ONE END. OTHER END
STRIPPED 3/4 IN, AND TINNEO,

IIOT rmmsco AS PART OF 103A AWPLI-

Ammm DESIGNATED T3, TSI, TS2,

AXD TS3 ARE PART OF 1054 APLIFIER.
ALL SOLDERING SHALL BE WADE IN ACCORO-
AXCE ¥1TH KS512, BETHOD 0.

. THIS CONNECTION TO BE MADE UNDER

SCREV HEADS WITHOUT SOLDERING.

. NOT PART OF 103A AMPLIFIER; IF REQUIR-

ED SHALL BE INSTALLED AND CONNECTED
TO TS5 IN FIELD,

TIE TO PARALLELING CABLE IN 1094
APLIFIER,

TERMINAL NUMBERS SHOWN, BUT KOT
APPEARING ON APPARATUS, ARE FOR

REFERENCE ONLY,
ROIOVE STRAP BETWEEN TERWINALS 8 AND
13 OF T3,

. CONNECT iIK RO, € FROM 02 TO TERM-

IN THE FIELD TO TERMINAL 8 IF LIKE
VOLTAGE 1S BETWEEN 105 AND 115 YOLTS,

5 OF TS2 IS FOR 8 OHM OUTPUT CONNECTION.
THIS LEAD SHALL BE ARRANGED SO THAT IT
CAN BE CHANGED IN THE FIELD TO TERMINAL
4 FOR 500 OWM QUTPUT CONNECTION.

17, 0.C, CONTROL %1€ SKMIN CONNECTED TO

TERVI AL € 1N SI CORRESPONDS TO THE
CONDITIO FOR 28 TC 60 VOLT OPERATICN,
FOR 14 TC 30 VOLT OPERATION THE 0.C.
CONTROL WIRE SHALL BE CONNECTED TC
TERMINAL C.
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Amplifier

NO 1-12
AMPLIFIER
103B
1-5-39
A ‘ 3 C
GAIN = = = = = = = = = = 61 DB (MAX) WHEN WORKING
BETWEEN A 200-OHM GENER-
ATOR AND A 500 OR 8-OHM
L0AD. FIG. 1
OPERATES FROM = - = - - 0-500 OHMS
INTERNAL INPUT IMPEDANCE 500 OHMS
OPERATES INTO = = = - - 8 OR 500 OHMS
INTERNAL CUTPUT IMPEDANCE 1/2 OF LOAD IMPEDANGE
OUTPUT POWER = = = = = = 12 WATTS OR +33 DB (0
LEVEL = .006 WATTS) 5%
TOTAL HARMONIC DISTOR-
TION. FIGS. 2 & 3.
OUTPUT NOISE = - - - - - (-) 40 DB UNWEIGHTED
(0 LEVEL = .006 WATTS).
POWER SUPPLY = = = = = = 105-125 VOLTS, 45-65
CYCLES, 100 WATTS. FUSE
FOR 1.25 AMPS. 14-60
VOLTS DC IS REQUIRED TO
OPERATE THE RELAY.
GAIN CONTROL = - = = - = 500-0HM POTENTIOMETER
(40 DB CONTINUOUS VARI- FIGURE £
ATION). = o
POWER OUTPUT VS TOTAL HARMONIC DISTORTION " 3
) ] 1. The distortion is primarily third harmonic.)/ J o
WIDTH = = ===~ - - = = 20-1/4. INCHES 2. The fundemental frequency is 1000 o.p.s. g 13 o
HEIGHT = = -~ = = = = = = 9 INCHES . o B : 184
DEPTH - =-------- 11-1/4 INCHES a =i fo e
WEIGHT - = = = = = = - = APPROX. 40 LBS. N O I i T /_ Lo
MOUNTING = = = = = = = = TABLE : = | T
I D] . s,
YACUUM TUBES i I [t
UETAL GLASS ! | &S
FIRST STAGE - - - - TWO - 6J7 OR TWO - 6J7G ‘ 1 e
SECOND STAGE - - - - TWO - €L6 OR TWO - 6L6G Lt
RECTIFIER - - - - - ONE - 524 OR ONE - 5V4G " Bbsistance
e 16w load *n.u#nnu
REFERENCES - ' Co
ESR-612452 - ASSEMBLY H !
ES0-612453 - SCHEMATIC . & R
ES0-612454 - WIRING DIAGRAl .[ j
ES-743721 - GAIN VS FREQUENCY CHARACTERISTIC = 25 27 ? N L 3 -
ES-743672; - TPOWER OUTPUT VS TOTAL HARMONIC Lol b . | " | . %ower|outppt 1njan(.pos Watt =0 Lepou g
ES-743673) - DISTORTION =
PHOTOGRAPHS - NOS. 81292 AND 81293 FIGURE 3 w
e
NOTES: 1. THE 103B AMPLIFIER CONSISTS OF A PR QUIRIEn TORhE TARMORLS PRTORECH = -
1098 AMPLIFIER AND THE NECESSARY NOTES i F—
EQUIPMENT FOR STAND-BY OPERATION, 1. The distortion is primarily third harmonio. |: /IJ 3. ‘%1
MOUNTED IN A METAL CABINET. 2. The load resistance ias 8 ohms. - 7 [
2. FACILITIES ARE PROVIDED IN THE 103B _ N A A 7 TN O il B s
AMPLIFIER FOR MOUNTING A 152A RE- e e e O [ [ o e e //., Eﬁ
PEATING COIL. = ; e L
| ! ! ! : | ) i
! 86 olp g i / ! ’L J 3
H i .o 125
i 27 i i
: Ve 7 : i
1000 0., p.f, - 774 !
le 1 TIGRE 1 nlm e ] i A F,r"/
HMS|. 4 § $ pe -/ -~
E‘ Gain vs l‘:v : y ?f:urlﬁjotoriatic aND RED mon L ﬂ/ /_‘ ﬂ/ : . :
60H A | ’// A "M APaB i -
L] i ,,}"':-/"- ke
56 3 I I i -
5280 1 2 o i : g 4 B 7 | ; et R o]
FREQUENCY IN CYCLES PER SECOND : - 3 :
|8 2 2 3h
i ; * ; | I:nr oup,iat I“' avi(, oé We el}gi
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103-B
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o¢ R .7V RI7__|/1RC PMWS RENITOR, 130 awmes.
oy t° Wonico Rig_|/C. _MMM_
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w \ 754 TERMINAL STRIP £30-612690-2.

709 B_AMPLIFIER. _

. MARKED A° A TERMINA, 5= IF 8 Onm OUTRUT IS Prll"p ‘wl”"
! "’55.‘5 PR & Aooaebrus. To rEamiiaL 12 4w 13 o 73

SO0 awet quTAUT 13 ”3/‘[’. W“,
m""lﬂ'p/ 3 OR 4 INDICATE TO TERMINALS 72 ANO 18 DN TS3.

HERE : ; CABLE 1N WHICH WIRES ARE RUN.

. 16~ IF 2.C. SUPPLY S 28 70 60 vuTS,
SCR NOTE [J——orvvevvon 3- WRES mmrsp n ARE STRAPS oF ConNECT To m»flilil. ESoN 31, 1£
;o ead et P ey
H H 7,
.. —— — . — i €= ALL WIRES ARE ®224W.G. SQUIC WIRE CONUALTED TO TERM- E

PER kS 7612 UNLESS OTWERWISE 17- CORD AS PER NOTE 6 SWALL B¢

|' SOECIFIED. n THE

—_ - i ' 5~ WIRES MARKED “£ “4RE 0PEN FORM, M/’IIM Ll’f%l U‘l‘l‘wﬁ
€~ CORD AND PLUG ASSEMBLY. 6 FT. THEN BE COVERED WITN ONE LATER 0F
LONG, FER KS-7993. L7173 Fk‘l?frlﬂﬂ TAPE, ANO ’1'”
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18- ZiERiCKe B 76 TERMINAL, IREQ.
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109 8 AMPLIFIER.
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Av~ /o- e 1840
™88 4rProx- mf

0 4.
T AOweR Susory

-+ UTPUT CowNECTION
- ’se€ wore 12.)

see wore 4 ¢

227



Amplifier

GENERAL

This amplifier is for use in paging systems employing

carbon microphones.

It includes a 124C Amplifier.

It re-

places the 103A and 103B Amplifiers.

ELECTRICAL CHARACTERISTICS

Gain (w.E. Tubes)
Gain Control

Source Impedance

Internal
Input Impedance

Load Impedance

Internal
Output Impedance

Output Power

Output Noise
Maximum Input
Power Supply

58 db leasured between nominal impedances
45 db Continuously Variable

0-1000 Ohms

50 Ohms nominal

See "Repeating Coil Input™ below

160 Ohms

1-1200 ohms

Nominal lrad impedance - 600, 150, 30,
16, 7, 5 or 1.75 ohms

See strapping data on schematic

3/4 of nominal loed impedance

12 watts, 2.0% total harmonics at 400
cycles into nominal 1oed impedance

May be reconnected for 20 watts with 5%
harmonic content.

Unweighted, -37 db relative to .001 watt
5V single frequency

105-125 volts, 50-60 cycles

NO |=3l

AMPLIFIER

103C

4-15-4]

— s

83"

Using 12 watt output, l.l amperes, 105 watts
Using 20 watt output, 1.25 amperes, 125 watts

Stendby Power - 55 Watts Approx.

Pused with 1.25 amp. Buss Pustat on chassis
Power switch furnished.

Battery supply of 14-60 volts for relay and
microphone.

*Gain 0,7 db less with RCA tubes

Repeating Coil Input- Space is provided for mounting a 152A Repeat-
ing Coil, for use when it is desirable to supply battery to the
microphone on a balanced basis. The coil is wired as shown on
the schematic. In this condition the input terminals are 3 and
6, the source impedance may be any value between 50 and 1000
ohms, and the internal input impedance is about 125 ohms. The
battery supply for the microphone is gonnected tq terminals 4
and 5. The repeating coil may be reversed in which cuse
tie internul input impedance is about 600 oiuas.

Bridging Inpuv - A bridging input connection is availuble

if required. For information on this input see apparatus
Reference oheet No. 1-28 on the 124C Amplifier.

EQUIPMENT CHARACTERISTICS

Dimeusions See photograph

Weight 40 pounds

Vacuum Tubes W.E, or R.C.A.
2~348A or 2-6J7 or 6J7G
2=350B or 2-6L6 or 6L6G
1-274B or 1-5T4 or SU4G

Finish Black orinkled Enamel

|
|
T

H
3 REFERENCES
= —_—
:: ES-676175 - Assembly
H ESXX-676176 - Schematic
3 ES0-676177 - Wiring Diagram
@ ESA-746281 - Harmonic Char.
Photographs
92115
92120

3 . ¢ 7 89 1 3 4 5 0 7 8091 2
1000 10000 20000

FREQUENCY IN CYCLES PER SECOND
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103-C

NOTES -

I F AC LINE VOLTAGE AVERAGES BETWEEN
54125 VOLTS, CONNECT TO TERMINAL 10
ON TS352.(FAC.LI S
BETWEEN 1054115 VOLTS, CONNECT TO
TERMONAL 9 ON TS352.WITH RC.A. TUBES,
OPERATION ON VOLTAGES ABOVE (10 WHEN
CONNECTED TO TERMINAL 9,0R ABOVE 120
VOLTS WKEN CONNECTED TO INAL 10

RESULT (N T
LIFE.

IF D.C.SUPPLY IS FROM 28 TO 6O VOLTS,
THE COMNI CTION SWLD BE MADE TO
TERMINAL E. IF O.C. SUPPLY IS FROM (4 TO
30 VOLTS, THE CONNECTION SHOULD BE
MADE TO TERMINAL C.

THE AMPUIFIER MAY BE USED WITHOUT
TNE 152A REPEATING wx.wum SOUSSOED

AND CONNECTIONS D BE MADE TO

TERMINALS |42 ON TS35), wunl vul 1524

REPEATING COIL IS USED (T M,

CONNECTED AS SHOWN FOR

INTERNAL INPUT IMPEDANCE

G00* BY. CDNNSCTIM THE RD‘SLW
TO TERMINALS | &

DIRECTLY TO THE AMPLIFIER TERMINALS
lll IF THE RIPEAYING coi. .3 NoT an

D B
NPUT WECTW ON 124C AMPLIFIER
10 'r:mm.s 183 AND CONNECTING
SOURCE TERHIIAIS 142 ON TS351.

THE VOLTAGE AND CURRENT VALUES
SHOWN REPRESENT TYPICAL NO SIGNAL
CONOITIONS FOR A 12 WATT AMPLIFER

WHEN m WITH WESTERN

ELECI'RICTUBCS AND OPERATE|

120 YOLT mnur: CONNECTED TO
L‘SL I'DRTNI 20 WATT CONNECTION
mlh’ VALUES SHOWN BY A
FACTOR ﬁ

VMIN THE AMPLIFIER IS EQUIPPED Wi
NON-WESTERN ELECTRIC TYPE TIIBE
m‘r!n(mc 5U46G RECTIFIER)
ORLIS FOR l‘NC 12820 Mg
{1 WATT CONDITI
g’sﬁmv{mtnm -THE 6&%
mmm Y IMA IN

G THE WALUES OF CURRENT,

FANCE SHOWN ARE WK\E “LLGS‘
IN SPECIFIC INSTANCES THEY MAY BE AT
VAR, ANCE VACUWM TUBE HAND
800K DA ARE INTENDED ONLY
AS AN AID N SEMM THE AMPLIFIER
READINGS SHOULD Qt TAKEN WITH THE

VALENT OF A

SCHEMATIC UTIT TRANSFIRMER TERMKATINS (T
(WAL Coip | woK AL W] STRP | odTeuT
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WIRING DIAGRAM

nex. 3

NOTES !

A" ARE TERMINAL

’- 3 MA)
JHIES BB S Aoadrus,

pm— SEE NOTE 17

—

124-C AMPLIFIER .

3e8 NoTE U] .

ammy
[ H
=y | &1 J3 El ] J 3
S8 M7t 10 ol ) n
> ?‘ _? [ r3s3 1 [R5z ]
[ . $351 K
Rac. T 3 o E 3l B
CONTROL
" ] l e 2 T S e
& -‘.v:m« ﬁ“]{ .nmls/
-t AN (— 7 . _
T vaice i | ———— y

2= WIRES MARKED /,2 OR 3 INOICATE

CABLE 1N WHICH WIRES ARE RUN.
MIRES MARKED "0°ARE STRAPS of
FI8AWG. T WIRE,

4. ALL WIRES ARE ¥ 20 AWG JOLID
1000 ROCK BEIToS RADIO NOOK-UP
WIRE UNLESS OTHIRWISL SPEC.

WIRES MARKED “£ "ARE OPEN FORMED,

AND PLUG ASSEMBLY. 6 FT
ek

3-

5
'S

7- MOT FURNISNED A3 PART OF THE 103C
AMPLIFIER .

- lm’lﬂl’ A‘m g
s IICCMI!R
9~ é SOLDERING SHALL e N
™. IJ! ﬁf‘ ng k4
0- rﬂumwﬂmumﬂmgnf
W KEADS WITWOUT . Mﬂl/‘
"- Nar A PART GF THE 103C %
IF REQUIRED, SHALL BE luuuan
AND CoNNECTED IN THE FIELD.

~- f‘ﬂﬂl ﬂl‘ﬂ alrﬂlld CONDENSER

13.- waPAn mwvurzn na mumm. 0.
LEAD APPROX .
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THIS LEAD APPROX. TIN. LoNG -

1S+ CORD AS AR NOTE & SWALL BE.
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A Loy o WG
THEN EE COYERED WITH ONE LAYER 65
BACK FRICTION, TARE, ANO GIVEN
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Amplifier

230

GENERAL

This emplifier is for use in paging systems smploying
dynamioc miocrophones. It includes a 124D Amplifier.

ELECTRICAL CHARACTERISTICS

Gain (W.E.Tubes)* 107 db Measured between nominal impedances
Gain Control 35 db coutinuously variable

Source Impedance Normul connection, 15-60 ohms
30 ohms nominal
liay be recannected for, 60-250 olws
120 ohws nominai
see schemaivic, liote 3

Internal High - unterminated input transformer
Input Impedance

Load Impedance 1-1200 ohms
Nominal load impedences - 600, 150, 30,
16, 7.5 or 1.75 ohms
See strapping data on schematioc

Internal 3/4 of nominal load impedance
Output Impedance
Output Power 12 watts, 2.0% total harmoniocs at 400

oyoles into nominal load impedange.
May be reconnected for 20 watts with 5%
harmonic content.

Output Noise - 8 db relative to .00l watt, unweighted
Maximum Input Terminals 1 & 2, .008V single frequency

1 & 3, .018V single frequency
Power Supply 105-125 volts, 50-60 cycles

Using 12 watt output, 1.1 amperes, 105 watts
Using 20 watt output, 1.25 amperes, 125 watts
Standby power- 55 watts approx.

Fused with 1.25 amp. Buss Fustat on chassis
Power switoh furnished

Battery supply of 14-60 volts for relay

* Gain 0.7 db less with RCA tubes

EQUIPMENT CHARACTERISTICS

Dimensions See photograph
Weight 40 pounds
Vacuum Tubes W.E. or R.C.A.

2-348A or 2=6J7 or 6J7G

2-350B or 2-8L6 or 618G

1-274B or 1-5T4 or 5U4G
- 1-1612

Finish Black orinkled Enamel

RESPONSE [

RELATIVE GAIN IN DB

2 3 € 5 o0 7 801 El 3 4 &8 6 7 0091 7
20 100 1000

FREQUENCY IN CYCLES PER SECOND

NO I-32
AMPLIFIER
103D

4-15-4l

REFERENCES

ES-676175 - Assembly
ESXX-676178 - Schematio
ES0-676179 - Wiring Diagram
ESA-746281 - Harmonic Char.

Photographs
92113
92123
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