
A mplifier

N O 1 - 9

A M P L I F I E R
1 0 3 A

4 - 2 8 - 3 7

ELECTRICAL CHARACTERISTICS

C A I N U A X . 5 8 d b
O P E R A T E S F R O M 2 0 0 O H M S
I N T E R N A L I N P H T I M P E B A N C E 5 0 0 O H M S

O P E R A T E S I N T O 8 O R 5 0 0 O H M S
INTERNAL OUTPUT IMPEDANCE - - 1/2 OF LOAD IMPEDANCE
O U T P U T P O W E R 8 W A T T S , 5 ^ H A R M O N I C D I S T O R -

n o H

O U T P U T N O I S E - 5 0 d b U N ' W E I G H T E D
P O W E R S U P P L Y 1 0 5 - 1 2 5 T O L T S , A C 4 5 - 6 5

CYCLES, 75 WATTS. SHOULD BE
FUSED FOR 1 AMPERE.

A D.C. VOLTAGE 14-60 VOLTS IS REfiUIRED TO
OPERATE OHE RELAY IN THIS AMPLIFIER.

G A I N C O N T R O L A 5 0 0 O H M P O T E N T I O M E T E R I S
PROVIDED. 40db CONTINUOUS
V A R I A T I O N .

EQUIPMENT CHARACTERISTICS

W E I G H T 4 0 L B S .
S I Z E 1 9 - 1 3 / 1 6 " I 7 - 7 / 8 " i 1 0 - 3 / 4 "
M O U N T I N G I T I S D E S I G N E D F O R D E S K O R

TABLE MOUNTING.

N O T E S 1 . T H I S A M P L I F I E R C O N S I S T S O F A 1 0 9 A A J A P L I F I E : .
MOUNTED IN A METAL CABINET AS ILLUSTRATED.

ADDIT IONAL INFORMATION ON THE 109A AMPLIF IER
I S G I V E N O N S H E E T N O . 1 - 1 0 .

2 . FA C I L I T I E S A R E P R O V I D E D I N T H E I 0 3 A A M P L I F I E R

FOE MOUNTING A 152A REPEATING COIL, BUT THIS
COIL MUST BE ORDERED SEPARATELY. WHEN THIS

COIL IS USED THE AMPLIFIER OPERATES FROM A
600 OHM IMPEDANCE AND SUPERIMPOSED D.C. CUR
RENTS AS HIGH AS 100 MILLIAKPERES MAY BE
A.°PLIED. (SEE ALSO NOTE 3 OF SCHEMATIC.)

• V S . F R E Q U E N C Y C H A R A C T E R I S T I C S F O R VA R I O U S
• A CONSTANT THIRD HARMONIC DISTORTION OF 5%

2 3 4 5 6 7 6 9 1 0 0 0 2 3 4 5

F R E Q U E N C Y I N C Y C L E S P E R S E C O N D

I l i l i i l i i i i g l i l i i i l M i y y i i l f fi

REFERENCE

HAR.^ONIG CONTENT

V S

POWER OUTPUT

E S - 7 3 2 1 7 7

S d - 7 3 2 1 V 8

E S - 7 o 2 1 7 9

E S - 7 3 2 1 8 0

F R E Q U E N C Y I N C Y C L E S P E R S E C O N D

2 2 4



S C H E M A T I C

m i i t i i i

" H I M W i - I J O - I N C N C S I S T O R

N t t M W 4 - > 0 0 0 0 " I N C N C S l S r O N

m x • N - 4 0 N N N M l D C t r N t L A T

I O N A A M P L i r i C N

9. TXB AMPUFI6R MAY DB USED WTH-
o u r T H E I 5 2 A R E P E A T C O I L . W H E R
S O u s e o T R E I N P U T i m p e d a n c e
15 ZOO'^ AMD COMMeCTIOND 3HoVLO
B E M A D E T O T 6 R M * » . 3 E L a O M
T S S , W H E N T H E C O I L I S U S E D I T
M A Y c o M N m c r e o R > R O O C ^
INPUT. AS SHOWN, OR REVBRSED
POR {ST- IRPUr 'a rcONNECT/NB
T H E 6 R A M D A R - W N W I R E S T O
TERM'S - 3 AND 6 AnO The B iL ANO
R O - W H W I R E S 7 » r m K M ' S - l A M O 2 .
b a t t e r y r o r t r a a i s m i t t e r c t m K E u r
M A Y f t « W S e R T t t O / N ^ l A c e O F S T R A P

W I R I N G D I A G R A M

D £ S I 6 . A P P A R A T U S

O I HAH *3594-M DOOR SWITCH
o a H&H*£OS9Z TUMBLER SWITCH

F M i 'BRYANT leasts PLUGFUSE CUTOUT BASE
t R . C . S C O ' " P O T E N T I O M E T E R T y p e C

W I T H C U R V E C
m o TYPE AB •eiO'" /R.C. RESISTOR

/ ? ^ / M W S - 1 3 0 I R C . R E S I S T O R

m z M W e - e O O O O " ' I R C . R E S I S T O R
5 /

1 S 4 T E R M I N A L S T R I P , £ 3 0 & 2 e S < i 7 - 3
T S S T E R M I N A L S T R I P , E S O 6 2 2 5 6 7 - 4

I 0 9 A A M P L I F I E R

NOTES:
1. HIRES MARKED A ARE TERMINAL LEADS FUR

NISHED WITH APPARATUS.
2. HIRES MARKED I, 2, 3, OR 4 INDIMTE

CABLE IN WICH WIRES ARE RUN.
3. HIRES MARKED D ARE STRAPS OF #18 AWG

T H I R E .
4. AU. WIRES ARE #22 AWG SOLID WIRE PE»

KS76I2 UNLESS OTHERWISE SPECIFIED.
5. HIRES MARKED E ARE OPEN FORM.
6. CORD 10 FT. LONG OF 2-lfl (POSJ ) 1/32

R U B B E R S P E C I A L B L A C K C O R D W I T H
MCULDED-ON PLUG ON ONE END. OTHER END
STRIPOEO 3/4 IN. AND TINNED.

7. NOT FURNISHED AS PART OF I03A AMPLI
FIER.

8. APPARATUS DESIGNATED T3, TSI, T32,
ANO TBS ARE PART OF I09A AMPLIFIER.

9. AIL SOLDERING SHALL BE MADE IN ACCCHO-
ANCE WITH KS5I2, METHOD D.

10. THIS CONNECTION TO BE MADE UNDER
SCREW HEADS WITHOUT SOLDERING.

11. NOT PART OF I03A AMPLIFIER; IF REQUIR
ED SHALL BE INSTALLED ANO CONNECTED
TO TBS IN FIEU).

12. TIC TO PARALLELING CABLE IN I09A
AMPLIF IER.

13. TERMINAL NUIBERS SHOWN, BUT NOT
APPEARING ON APPARATUS, ARE FOR
REFERENCE ONLY.

14. ROIOVE STRAP BETWEEN TERMINALS B ANO
13 OF TB.

15. CONNECT WIRE HO. E FROM 02 10 TERM-
INAC 9 OF TB3. THIS CONNECTION

CORRESPONDS TO A LINE VOLTAGE OF FROM
115 TO 125 VOLTS. TH IS LEAD SHAU

BE ARRANGED SO THAT IT CAN BE CHANGED
IN THE FIELD TO TERMINAL 8 IF LIKE

VOLTAGE IS BETWEEN 105 AND 115 V0LT3.

16. THE BL. 2 WIRE FROM TS4 TO TERMINAL
5 OF 1B2 IS FOR 8 OHM OUTPUT OONNECTION.
THIS LEAD SHALL BE ARRANGED SO THAT IT

CAN BE CHANGED IN THE FIELD TO TERMINAL
4 FOR 500 OW OUTPUT COMNKCTION.

17. O.C. CONTROL IPE SHW CONNECTED TO
TERi : AL C :N SI CORRESPONDS TO THE

CONDITIO! FOR 2i TO 60 VOLT OPERATION.
FOR U TO 30 VOLT OPERATION THE O.C,

CONTROL WIRE SHALL BE CONNECTED TC
T E W I H A L C .



A mplifier

N O 1 - 1 2

A M P L I F I E R
103 B

1 - 5 - 3 9

R T . l i R T R T C A L R H a R A C T K R I S T I C S

S A I N 6 1 D B ( M A X ) W H E M W O R K I N G
BETVOEN A ROO-OHM GENER
ATOR AND A 500 OR 8-OEM
L O A D . F I G . 1

O P E R A T E S F R O M - 0 - 5 0 0 O H M S
INTERNAL INPUT IMPEDANOE 500 OHMS
O P E R A T E S I N T O 8 O R 5 0 0 O H M S

INTERNAL OUTPUT HPEDAHOE 1/2 OF LOAD IMPEDANOE
O U T P U T P O I V E R - 1 2 WAT T S O R + 3 3 D B ( 0

LETEL - .006 WATTS) 5^
TOTAL HARMONIC DISTOR

T I O N . F I G S . 2 k 3 .
O U T P U T N O I S E ( - ) 4 0 D B U H ' f fi l G H T E D

(0 LEVEL - .006 WATTS).
POWER SUPPLE

GAIN CONTROL

105-125 VOLTS, 45-65
CYCLES, 100 WATTS. FUSE
F O R 1 . 2 5 A M P S . 1 4 - 6 0
VOLTS DO IS REftDIHED TO
O P E R A T E T H E R E L A Y .

500-0HM POTENTIOMETER

(40 DB CONTINUOUS VARI
ATION).

E m i fl f fl U T q M A D I l i R I S I I C S
W I D T H - 2 0 - 1 / 4 I N C H E S
H E I G H T 9 I N C H E S
D E P T H 1 1 - 1 / 4 I N C H E S
W E I G H T A P P R O X . 4 0 L B S .
M O U N T I N G T A B L E

F I R S T S T A G E -

SECOND STAGE -
R E C T I F I E R

E S R - 6 1 2 4 5 2

ESO-612453
E S O - 6 1 2 4 5 4
E S - 7 4 3 7 2 1

E S - 7 4 3 6 7 2
E S - 7 4 3 6 7 3

FED TO GRAF us

2 2 6



/ r S o f j C i r a ^ " j J r s w j C o r v e e ' t - l l a » / o
1 5 o « I S J . i f S o o < » . f t O u r a v r . a O t M r e c - ^ e c r
r a r t * a t n / M a / 2 ^ > a ( f / * o » r j j .

J - / F D C S w f \ . F > 3 / V i o ^ r < S T , e o
CiyvAc/w SiUu^ &*. MFOF /& fFIHaia,. t.

J F o c S u a a ^ ^ « f l a o . ^ 1 4 H , S o { / e t r a .

/ ; « C . y y t e . ' X i y ' S ^ o ^ o 0 * . M a o a J C

4- Sx FlMouiaieA. HFT OF Ufmo ttkmour Rtr- rjf 4
R a - i t a F T i ^ C o y . F j m t ! S a U m o A C k j a o T
Is eoo" Co-*Mcpo»/s Snoix-o Of, tiao*. To
T i m t S 3 F T - i O 6 a w 1 3 4 A i « v T f f I S i 4
G..C 13 OsFO It ^ 6f Ga^FCftjo Goo'"
ln fuT fl3 SmuFJ^ on CFUFVSFO Af tuFuT
e>f CMaje.c.p'JS Tie. Ga /4tve Sv tw Mw li
Te.«afs. 3 A^o e Aks/KcrnatLiF Avo Lc 6l oaoQo-aM iV>a63 Jo TeAia / FFm ? QFSf>ccPtM.i.f
Leaos FnoH ikaAsnmn CaHFtFaar ^oaaLf
Hiy £» C*iaje.ere.o To ^aM*fa 4 fk/o O Aftfc
l3safoi.^s Tae. SrOFtO

/- Co^FcponS AFF 3*>n/t/ Foo. TFF 206 D aFfuf
Tao^SFoalLH. 1^4 J^F 163 S /Moor Tka^SnFafFO.
l3 USFO, Cow^apoafS SiacL 6F fLa FTc /

£,-TCK»3MAL a tS fMUNTGD OM TUB MBTAL BOKItieK
N C A K w e P O U C R r w H s m M A H . - m e s e t i s H A y i o M
A Pecs Aor AcrUAUr APPBAA ON THE AiAPUFicf^.

DESia. A P PA R AT U S
D Z N A N t S S E E D O O R S N / r C N .

F M ! BRTANT RN-7/S PONY CLEAT RECERTACU.

R / 6
R / 7

R i a
S / N.U FK-'̂ F̂HD̂ 'RELAY.

-TSS T E R F N N A L S T R I P E S 0 - 6 t Z 4 S 5 - 4 .

j r s 4 _

Iazt/. EMS FûEr*9"Z (SnsMM, Mm. co.]

S C H E M A T I C

« -

r > T «

J n l
c4luMf a

4- Mtees NAAKFO 1.4,3 0A4 mOKATB
C A O t e I N M N M W H U S A R e R U N .

4 ' A I L M A e S A K E ' S I A H S . S C t t C m a
/ W f K S 7 6 / 2 U N L E S S O T N f A m S E
S A e c / F / £ D .

5 - mxes MAKKeO ■£ 'ARE OPSH FOKNI .

' AMPUASM'*̂^ ̂  RARTOF THE 1053

15- tF a OiN OUTPUT IS PeSIAFD, connect
TO TEAFf/NAlS >4 AND l5 ON ifsj. IP
s e o o n n o u f f u t a d e s / a e d . c o n n e c t
To TENM/NAtS ft AND 14 ON TSJ.

16- //■ AC. SUPFW S FROM ia TO to VOLTS.
CONNECT TO TERMINAL 'E ON SI. IF
D C S U fi P t r i S F R O M 1 4 . _

S!SlSff4lS!^i'uT
IT- CORD AS PER NOTE 6 SNAL^

TO TNEFIEX/B ie LEADS OA

THEN 3E COVERED vTlTN C
O C A C K F R I C T I O N TA P E . A , a t F ^ . ' > ^ r f
O N E C O AT O F O R A N O e S N E U A C .

/a-z/eticK *T6 rcRMiN'AL,iREa.
'9-MW«M NT/MS RASS VUtVtiOLESm

CMA6SIS •mer SMU oeONEftmo
tUTH ONE LAYEK OP MSOtATING
ROOOeR TAPE &. THBR ONE UTfEK
OF black PRlCrtOM THPE A WffV
^ESN ONE OOKT OF OgMse EHEUAO.

tP REQUIRED, SMALL OS INSTALLED'
and CONNEiTED IN 7NE FIELD

r- TERMUAL DESISNATONS S . -UNN 3AT
NOT APPEARING ON APPARATUS. ARE
F O R R E F E R E N C E O N L F.

/4- IFA.C.UNE VOLTAGEAVERACeSOETNEtN
■ISAMD tES IWUS, CONNECT to TERMINAL

r̂RAlei'̂ T̂ ^̂ X'î î SvoLTSL
CONNECT 70 TERMINAL aONTSA.StHPFCO

^NEcreo TO TBKAt /O. mo t£AOTPEC APPKOX-ClMtC.

m



A mplifier

N O 1 - 3 1

A M P L I F I E R
I 0 3 C

4 - 1 5 - 4 - 1

G E N E R A L

T h i s a m p l i fi e r i s f o r u s e i n p a g i n g s y s t e m s e m p l o y i n g
c a r h o n m i o r o p h o n e s . I t i n o l u d e s a 1 2 4 G A m p l i fi e r . I t r e
p l a c e s t h e 1 0 3 A a n d 1 0 3 B A m p l i fi e r s .

E L E C T R I C A L C H A R A C T E R I S T I C S

Gain (w.E. Tubes)

G a i n C o n t r o l

Source Impedance

I n t e r n a l
i n p u t I m p e d a n c e

Load Impedance

I n t e r n a l
Ou tpu t Impedance

Output Power

Outpu t Mo ise

U a x l o u m I n p u t

P o w e r S u p p l y 1 0 5 - 1 2 5 v o l t s , 5 0 - 6 0 c y c l e s
U s i n g 1 2 w a t t o u t p u t , 1 . 1 a m p e r e s , 1 0 5 w a t t s
U s i n g 2 0 w a t t o u t p u t , 1 . 2 5 a m p e r e s , 1 2 5 w a t t s
Standby Power - 55 Watts Approy-.
P U s e d w i t h 1 . 2 5 c u a p . B u s s F u s t a t o n c h a s s i s
P o w e r s w i t c h f u r n i s h e d .
B a t t e r y s u p p l y o f l i - 6 0 v o l t s f o r r e l a y a n d
m i c r o p h o n e .

" •Ca in 0 .7 db l ess w i th RCA tubes

R e p e a t i n g C o i l I n p u t - S p a c e i s p r o v i d e d f o r m o u n t i n g a 1 5 2 A R e p e a t
i n g C o l l , f o r u s e w h e n i t i s d e s i r a b l e t o s u p p l y b a t t e r y t o t h e
m i c r o p h o n e o n a b a l a n c e d b a s i s . T h e c o l l i s w i r e d a s s h o w n o n
t h e s c h e m a t i c . I n t h i s c o n d i t i o n t h e i n p u t t e r m i n a l s a r e 3 a n d
6, the source impedance may be any value between 50 and 1000
o h m s , a n d t h e i n t e r n a l i n p u t i m p e d a n c e I s a b o u t 1 2 5 o h m s . T h e
b a t t e r y s u p p l y f o r t h e m i c r o p h o n e i s Q o n n e c t e d t o t e r m i n a l s 4a n d 5 . T h e r e p e a t i n g c o l l m a y b e r e v e r s e d i n w t u c h c a s e ,
t h e i n t e r n a l i n p u t i m p e d a n c e i s a b o u t 6 U U o i i m s .

B r i d g i n g I n p u t - A b r i d g i n g i n p u t c o n n e c t i o n i s a v a i l a b l e
i f r e q u i r e d . F o r i n f o r m a t i o n o n t h i s i n p u t s e e a p p a r a t u s
R e f e r e n c e ^ h e e t N o . 1 - 2 8 o n t h e 1 2 4 G A m p l i fi e r .

58 db Ueasured between noxoiual impedances

4 5 d b C o n t i n u o u s l y Va r i a b l e

0 - 1 0 0 0 O h m s
5 0 O h m s n o m i n a l
S e e ' ' R e p e a t i n g C o i l i n p u t " b e l o w

1 5 0 O h m a

1 - 1 2 0 0 o h m s
N o m i n a l l o a d i m p e d a n c e - 6 0 0 , 1 5 0 , 3 0 ,

16 , 7 , 5 o r 1 .75 ohms
S e e s t r a p p i n g d a t e o n s c h e m a t i c

3/4 of nominal load impedance

1 2 w a t t s , 2 . 0 5 & t o t a l h a r m o n i c s a t 4 0 0
o y c l e a i n t o n o m i n a l l o a d i m p e d a n c e

M a y b e r e c o n n e c t e d f o r 2 0 w a t t s w i t h 5 ^
h a r m o n i c c o n t e n t .

u n w e i g h t e d , - 3 7 d b r e l a t i v e t o . 0 0 1 w a t t

5 V s i n g l e f r e q u e n c y

U l m e u a i o n s

We i g h t

V a c u u m T u b e s

E Q U I P M E N T C H A R A C T E R I S T I C S

See pho tog raph

40 pounds

W . B .
2 - 3 4 8 A
2 - 3 5 0 B
1 - 2 7 4 B

R . C . A .
2 - 6 J 7 o r 6 J 7 G
2 - 6 L 6 o r 6 L 6 a
1 - 5 T 4 o r 5 U 4 0

B l a c k c r i n k l e d E n a m e l

R E F E R E N C E S

E S - 6 7 6 1 7 5 - A s s e m b l y
E S 3 a - 6 7 6 1 7 6 - S c h e m a t i c

ESO-676177 - Wi r ing D iag ram
E S A - 7 4 6 2 8 1 - H a r m o n i c C h a r .

Pho tog raphs
9 2 1 1 5
9 2 1 2 0

F R E Q U E N C Y I N C Y C L E S P E R S E C O N D

2 2 8



, i m g e a A g t ^ t o A i n t j o l
i o c K O t s Te s t a r n H A M C

f u M t u a T H U W M s n c .
I S . - P i emLe f e^^ t



A m p l i fi e r

N O 1 - 3 2

A M P L I F I E R
103 D

4 - 1 5 - 4 1

G E N E R A L

T M 8 a m p l i fi e r l a f o r u s e i n p a g i n g a y s t e a s e m p l o y i n g
d y n a m i c m i c r o p h o n e s . I t i n c l u d e s a 1 2 4 D A m p l i fi e r .

E L E C T R I C A L C H A R A C T E R I S T I C S

G a i n ( W. S . T u b e e ) *

G a i n C o n t r o l

S o u r c e I m p e d a n c e

I n t e r n a l
I n p u t I m p e d a n c e

Load Impedance

I n t e r n a l
O u t p u t I m p e d a n c e

Outpu t Fower 12 wat ts , 2 .0 ;^ to ta l ha rmon ica a t 400
c y c l e s i n t o n o m i n a l l o a d i m p e d a x ^ e .

May be r econnec ted f o r 30 wa t t s w i t h 5%
h a r m o n i c c o n t e n t .

O u t p u t N o i s e - 8 d b r e l a t i v e t o . 0 0 1 w a t t , u n w e i g h t e d

U a x i m i n a I n p u t T e r m i n a l s 1 & 8 , . 0 0 8 7 s i n g l e f r e q u e n c y
1 & 3 . . 0 1 6 V s i n g l e f r e q u e n c y

P o w e r S u p p l y 1 0 5 - 1 8 5 v o l t s , 5 0 - 6 0 c y c l e s
U s i n g 1 8 w a t t o u t p u t , 1 . 1 a m p e r e s , 1 0 5 w a t t s
U s i n g 2 0 w a t t o u t p u t , 1 . 2 5 a m p e r e s , 1 8 5 w a t t s
S t a n d b y p o w e r - 5 5 w a t t s a p p r o * .
F u s e d w i t h 1 . 2 5 a m p . B u s s F u s t a t o n c h a s s i s
P o w e r s w i t c h f u r n i s h e d
B a t t e r y s u p p l y o f 1 4 - 6 0 v o l t s f o r r e l a y

* G a i n 0 . 7 d b l e s s w i t h R C A t u b e s

107 db Measured be tween nomina l impedances

3 5 d b c o n t i n u o u s l y v a r i a b l e

N o r m a l c o n n e c t i o n , 1 5 - 6 0 o h m s
3 0 o h m s n o m i n a l

L a y b e r e c c n n e o t e d f o r, 6 0 - 2 5 0 o h m s
1 8 0 o i i m s n o m l n o x
j e e s c n e m a t i o , N o t e 3

H i g h - u n t e r m i n a t e d i n p u t t r a n s f o r m e r

1 - 1 8 0 0 O h m s
N o m i n a l l o a d i m p e d a n c e s - 6 0 0 , 1 5 0 , 3 0 ,

1 6 , 7 . 5 o r 1 , 7 5 o h m s
S e e s t r a p p i n g d a t a o n s c h e m a t i c

3/4 of nominal load impedance

E Q U I P M E N T C H A R A C T E R I S T I C S

See pho tog raph

W e i g h t

V a c u u m T u b e s

40 pounds

W . X . o :
2 - 3 4 a A o ]
8 - 3 9 0 B o ]
1 - 2 7 4 B < N

R . C . A .
2 - 6 J 7 o r 6 J 7 G
8 - 6 L 6 o r 6 1 6 0
1 - S T 4 o r & U 4 G
1 - 1 6 1 2

B l a c k c r i n k l e d E n a m e l

R E F E R E N C E S

ES-676175 - Assembly
£ S X X - 6 7 6 1 7 e - S c h e m a t i c

ESO-676179 - Wi r ing D iagram
E S A - 7 4 6 8 8 1 - H a r m o n i c C h a r .

P h o t o g r a p h s
9 2 1 1 3
9 2 1 8 3

F R E Q U E N C Y I N C Y C L E S P E R S E C O N D

2 3 0



S C H E M AT I C

eemai B9^Bian.(aif£T to

T U K U F E .
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KTKEEN O'«fi0r FOR «nO2S(rS0URCU.
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Au una* A t t ^MOAnt Jouo
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