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BELL SYSTEM PRACTICES 
Stations Operations Manual 
Minor Station Systems 

SECTION C70.900.03 
Issue A, September, 1960 

TPT&TCo 
L.A. Area 

1. GENERAL 

LOUDSPEAKER PAGING SYSTEl,.IS 

CONNECTIONS 

C70.900.00 - Description 

1.01 This section contains schematic and 
descriptive drawings covering the 

various equipment items used with loud­
speaker paging systems. 

C70.900.0l - Installation (Also includes 
various c ire uit des c rip -
tions) 

#C70.900.02 - Maintenance 

1.02 The following sections cover ad­
ditional information on loudspeaker 

paging systems: 

,:,under preparation as of this printing. 

2. CONTENTS 

2.01 The following is a list of schematics 
and drawings found in this section: 

Figure Description 

l Induction Coil Circuit 
2 Transfer circuit for one-position PBX 
3A Transfer drcuit for two-position PBX 
3B Equipment unit interconnections 
4 Transfer circuit for 100, l 01, lA and lAl key telephone 

systems 
5 Handset and induction coil circuit 
6 Transfer circuit for 507A or B PBX 
7 Modified wiring to tel. set jacks 555A or 556A PBX 
8 11 11 11 11 552A, 552D or 605A PBX 
9 11 11 11 11 550C, 551A, B, D PBX 

10 Paging key for 555A or 556A (one-position) 
11 11 11 installation in keyshelf (one-position) 
12 11 11 11 555A or 556A (two-position) 
13 11 11 installation in keyshelf (two-position) 
14 Paging and area selection key for use in keyshelf (two 

groups) 
15 Music cut-off key 
16 Area selection key for two groups externally mounted 
17 Battery supply 
18 Paging key for tel. set input 
19 11 11 key tel. systems 
20 High-quality microphones 
21 Multiple microphone - simultaneous access 
22 - automatic exclusion 
23 - priority circuit 
24 Five - group area selection key 
25 Ten- 11 

26 Thirty- 11 11 
11 

27 Individual area selection relay 
28 Two area selection relays 
29 Simplex control of amplifier short 
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Figure 

30 
31 
32 
33 
34 
35 
36A 
36B 
36C 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49A 
49B 
49C 
50A 
50B 
50C 
51 
52 
53 
54 
55 
56A 
56B 
57A,B,C 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72A 

72B 
73 

74 
75 

Description 

Adjustable alternate load for use with area selection 
Tone generator control circuit 

11 11 and power supply circuit 
11 11 schematic (Du Kane) 

Power supply schematic (DuKane) 
RP-2 Preamplifier schematic (Bogen) 
P2A40 11 11 (DuKane) 
99Al 22 adapter box for P2A40 
Parts list and tube voltages for P2A40 
436-A Compressor amplifier schematic (Altec) 
439-A 11 11 11 (Altec) 
438-A 11 11 11 (Altec) 
141-A preamplifier schematic (W.E. Co.) 
1510-A preamplifier schematic (Altec) 
713-A apparatus unit schematic (W.E. Co.) 
713-B 11 11 11 (W.E. Co.) 
1550-A 11 11 11 (Altec) 
140-A amplifier schematic (W.E. Co.) 
142-A 11 11 (W .E. Co.) 
142-A 11 11 conv.erted for 25 watts 
142-A II installation in cabinet 
P 1A385 amplifier schematic (DuKane) 
99Al20 adapter box for PlA385 
Parts list and tube voltages for P 1A385 
PlA460 amplifier schematic (DuKane) 
99Al21 adapter box for PlA460 
Parts list and tube voltages for PlA460 
1568-A amplifier schematic (Altec) 
143-A amplifier schematic (W.E. Co.) 
1530-A 11 11 (Altec) 
1569-A 11 11 (Altec) 
1570-A 11 11 (Altec) 
GB 1026A dividing network 
Line level from 70 volt output 
Dial selective paging applique unit (Mfr. Disc.) 

11 11 11 11 11 mounting plate (Mfr.Disc.) 
11 11 11 11 11 (CS-25006) 
11 11 11 11 11 mounting plate (CE-25006) 
11 11 11 11 11 priority circuit 

GB3302 amplifier shelf and backboard 
KS12048 line matching transformer 
KS14792, L-5 line matching transformer 
KS14417 line matching transformer 
TE6478 line matching transformer 
GB3609 transformer assembly 
GB3608 11 11 

710-3060 transformer and 5Al05 loudspeaker 
710-3050 11 11 5A90 11 

Loudspeaker auto-transformer combinations 
Line losses in 70V speaker lines for various types of wire 

and amplifier powers (chart) 
Line losses in 70V speaker lines (table) 
Impedance and line currents as provided by 70V line opera­

tion of various amplifier wattages 
Sound level outputs of various speakers 
Shielded wire splice on a 44-A block 
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76 External volume control for single loudspeaker 
77 Volume controls for music and paging 
78 Loudspeaker coverage patterns 
79 Sl loudspeaker assembly 
BOA S2 11 11 

BOB S2 11 11 (detail) 
81 Basic high-quality paging system 
82 Paging system with high-quality and telephone quality inputs 
83 Complex system with multiple microphones and amplifiers 
84 Basic telephone quality paging system 
85 Dial selection paging system 
86 Volume measurements 
87 Impedance measurements 
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FIG. 2 
TRANSFER CIRCUIT FOR ONE POSITION P.B.X 

EOUIPMENT UNIT 

ED-91938-31, GI 

(Tl/ 
5 8 

U-235 

f 
♦7 /0 

12 

l 11' 7 : !6 

t., II 

f J 

! X Q 2 13 
♦ I 4 

450.ll n 9T I} 

I 98 ~ h 

f l LJ •1 

,., 
r 
l 2 T3 

6 

f 15 5 ... 
l ll T6 

i77 /8 8 

I§ 

EOUIPMENT UNIT 
ED-91938-31, GI 

(MP) 
: #U-235 

/0 - ♦7 

+ 12 

61 ~ 7 

II .,, 
3 

3l 2 8 -
! ♦ ,f 

13 9T n "50.ll 

ti Y 98 I 

LJ -
14 

'• l 9 
2 3T 
6 

4♦ 5 15 

17 6T 

~ 8 I 

' A 

1 
l B 

C 

T TO 

1 FIG., 
D 

Of/77 }, 1 
1 

l TOPI "] p 1Zt: 
'E-AMPLIF/Efl 
'GHGAIN 
JF!Efl INPUT 

i 
1 

I 
'WP 

J2 

'J-I( I!/ 

·o 
/F/Efl 

'PUT 

Tl 

TO FIGS. /0, II Ofl 14 

EQUIPMENT UNIT INTERCONNECTIONS FOR FIGURE 2 

§: ~ 
~ 

LEAD CONNECTS TO CIRCUIT 

A- -// INDUCTION COIL CKT., FIG. I 

B-
_., INDUCTION COIL CKT., FIG./ 

C- -14 /NOUCTION COIL CKT., FIG.I 

D- -6 INDUCTION COIL CKT., FIG.I 

E 4--J 
INDUCTION COIL CKT. FIG. I OR VOLUME 
CONTROL CKT. FIG. 77 

F 14--( tNDIICT/0# COIL CKr. FIG.I OR toLUltlE 
CONTROL CltT. FIG. 17 

J 8 TO AMPL/F/Efl INPUT 

I( 9 TO AMPL/F/Efl INPUT 

S--7 JACK CKTS., FIGS. T, 8 Ofl 9 

T- -8 JACK CKTS., FIGS. T, 8 Ofl 9 

/I-1-/2 JACK CKTS., FIGS. 7, 8 Ofl 9 

v--3 JACK CKTS., FIGS. 7, 8 Ofl 9 

w-I- 9 JACK CKTS., FIGS. 7, 8 Ofl 9 

x-1-/5 JACK CKTS., FIGS. 7, 8 Ofl 9 

Y- I- 2 JACK CKTS., FIGS. 1, 8 Ofl 9 

z-1-/7 JACK CKTS., FIGS. 1, 8 Ofl 9 

BJ- ,_ I BATTEflY SUPPLY CKT., FIG.'!7 

Ml 3 VOLUME CONTflOL FIG. 77 

M2 2 t,f)LUME CONTflOL FIG. TT 

M3 17 TO LOW LEVEL M/CflOPHONE 

M4 12 TO LOW LEVEL MICflOPHONE 

JI 7 TO PflE-AMPL/F!Efl INPUT 

J2 15 TO PflE:-AMPLIF/Efl INPUT 

Tl->-J0-13 PAGING KEYS, FIGS. 10,JI OR /4 

MP I PAGING KEYS, FIGS. JO, JI Ofl 14 

TS! II TO TONE GENEflATOfl, FIG. 32 OR 

TS2 6 TO TONE GENEflATOfl, FIG. 32 Ofl 

GflD. JO 

STflAPS- ,-5-/8--5 
STflAPS-f--/6-1-/3 

tll 
trJ 
() 

~ ...... 
0 z 
() 
-.;J 
0 

co 
0 
0 

0 
c..:, 



TCI Library- http://www.telephonecollectors.info/

SECTION C70.900.03 

Page 6 

TO FIGS. 
7,80R9 

TO FIGS. 
7,80R 9 

s 
T 

u 
V 

w 
X 

y 

7 

s 
T 

u 
V 

w 
X 

y 

z 

TOFIG. 17 ( 
OR TOOIHER 

POWER SUPPLY 
Bl 

TOF/G. ( 
TS2 

~ JZ ~ 

Ml 

TO FIG.17 

M2 

M.'J 

M4 

TO LOW LEVEL [ 
MICROPHONE OR 

TO FIG. IS ANO 
LOW LEVEL 

MUSIC SUPPLY 

f 
J. 

r 
l 

p 
J. 
l 

f 
l 

r 
l 
p 
,I 

.I. 

r 
J. 

f 
J. 

I 

FIG. 3A 
TRANSFER CIRCUIT FOR TWO POS/T/ON PB.X 
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FIG. 3B 
EQUIPMENT UNIT INTERCONNECTIONS FOR FIGURE 3A 
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FIG. 5 
HANDSET AND INDUCTION COIL CIRCUIT 
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FIG. 6 
TRANSFER CIRCUIT FOR 507A OR 5078 PB.X 
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FIG. 7 
MODIFIED WIRING TO TEL. SET JACKS 

FOR 555 P.B.X. SEE SO-6652O-O11, FIG. 7 
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MODIFIED WIRING TO TEL. SET .JACKS 
FOR 550C P.B.X. SEE SD-66O23-O1/ FIG. I 
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6017 C KEY E/W 
P-132718 HANDLE (RED) 
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FIG. /I 
PAGING KEY FOR INSTALLATION IN A KEYSHELF 

(I POSITION) 

TO FIG. 17 
OR OTHER 

POWER SUPPLY TO FIG. 2 

~ IMP T/1" 

~ 
i PAGE 

1 PAGE 

2AW KEY UNIT E/W 
P-136558 KEY TOP 
38A SHIELD 
P-214045 SCREWS 
P-132718 HANDLE (RED) 
P-136555 KEY BASE 

ANO MTG. STUD 

FIG. 12 
PAGING KEY FOR 555 OR 556A PB.X 

( 2 POSITION) 

TO FIG. 17 
OR OTHER 

POWER SUPPLY TO FIG. 3A 

~ IMP IT2 Tl 

I PAGE I 

ij 
I PAGE I 

60l7R KEY E/W 

iPAGEFROM 
POSITION 2 

!PAGE FROM 
POSITION I 

· P-132718 HANOLE (REO) 
98A OESIGNAT/ON STRIP 
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FIG. /3 
PAGING KEY FOR INSTALLATION IN A KEYSHELF 

(2 POSITION) 

TO FIG.17 
OR OTHER 

POWER SUPPLY TO FIG. 3A 

~ / IMP T21 IT!'. 

ij j PAGE FROM 
POSITION 2 

l PAGE FROM 
POSITION I 

2AW KEY UNIT £IW 
P-136558 KEY TOP 
38A SHIELD 
P-214O45 SCREWS 
P-132718 HANDLE (RED) 
P-136555 KEY BASE 

AND MTG. STUD 

F/G. /4 
BIJB PAGING 8 AREA SELECTION KEY FOR 

USE IN KEYSHELF 

TO FIG. I? 
OR OTHER 

POWER SUPPLY TO FIG. 2 

~ IMP 

,,."',.(:L_ __ ·-

Tl 

-=-

2AWKEYE/W 
P-132718 HANDLE (RED) 

~ 

~ 

I PAGE 

l PAGE 

I AREA ''.4" 

l AREA 's" 

2GRKEY E/W 
P-14O271 HANDLE (WHITE/ 

tl.l 
tr.l 
(') 
~ 

0 z 
(') 
-J 
0 

co 
0 
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FIG. /5 
MUSIC CUT-OFF KEY 

TO FIG. 77 FOR LINE LEVEL 

TO FIG. 2-3A-4-6 OR 57 FOR LOW 
LEVEL MUSIC SUPPLY (Ml-M2) 

M3 M4 

'-., MS M6 / 

TO MUSIC SOURCE 

SECTION C70.900.03 

I OFF I I OFF 

~ 
I MUSIC I 

6017 J KEY E/W 
P-132718 HANDLE (RED) 
98A DESIGNATION STRIP 

[

10 11 12 \.-.J 

7OV 
TO AMPL 

OUTPUT 

~ 
7OV 

FROM FIG. 

1 OR 4 
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, .S IS/ 

TO F'/G. 28 

FIG./6 
60/'l'E KEY FOR 2 AREA SELECTION 

(EXTERNAL MOUNT) 

~ 
l PAGE AREA ,~,, 

l PAGE AREA 
''a" 

60l7E KEY E/W 
P-140271 HANDLE (WHITE) 

FIG. 17 
BATTERY SUPPLY 

TO FIGS. 2,3A,4,IO 
11,/2, /3,/4, 21, 22,23 
27, 28, ;JI 8 32 

/ "Bl !BP 

~ 
~ 
lo) 

~ 
~ 

~ 
~ 
~~ 
~~ 

14-52 V. 
SIG. BAT. 

I 
-=-

NOTES: 

TO FIGS. 
/84 

~ 

22.J K.T.U 
8 

I 

0 

14-5211. 
TALK BAT. 

1. USE 11 X11 WIRING FOR 46-52V BATTERV. 
USE 11 Z 11 WIRING FOR 14-26V BATTERY. 

2. A RECTIFIER OR POWER PLANT MAY BE 
USED WHERE REQUIRED. 
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0 
i-3 
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FIG. /8 
PAGING KEY FOR ANY TELEPHONE SET INPUT 

p 

TO 
TEL.UN£ ,,---... 
Tl R' 

..... 

' 6017 J KEY 

p 

;, 

TO '] R. TEL. SET 

TO '] R FIG.4 

200 .12. 
2W. 

I 
I 

r INPUT 

I INPUT I 
II ij 
11 11 

Bl NORM 

I I 
60/7 J KEY £/W 

P-132718 HANDLE ( R€D) 
98A DESIGNATION STRIP 

FIG. 19 
MODIFICATION OF PICK-UP KEY FOR 

KEY TELEPHONE SYSTEMS 

TERMINATE ON 
VACANT TERMINAL 
IF POSSIBLE 

F~ {~ 

s.J TO 
SG FIG. 4 

CM) TOG2B-3 

1 1 
i 
1 

BK HANDSET SWITCH 
I I OR EXTEl!lfAL T H PUSH BUTTON R 

TO OTHER [T 
~f[.5 jffT :.:..:-_-_-_-_-_-_--r-1-·+- _ -t-t-~I I REMOVE EXISTING STRAP 

0 

C/.l 
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~ ..... 
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SECTION C70.900.03 

SHIELDED 
CORD 

FIG. 20 
HI QUALITY MICROPHONES 

P-1 MICROPHONE ASSEMBLY (MFDJ 

SHIELDED 
PAIRED WIRE ~J TO FIG. 21, 22 OR 23 

'--"'-----------'-----~C=G 
sH,eLo ) TO FIG. 21, 22 OR 23 FOR ALL-CALL (NO GROUP SELECTION) 

L-------------~~ TO FIG. 24, 25 OR 26 FOR GROUP SELECTION OR 
TO FIG. 29 DIRECT 

GB-1060A MICROPHONE ASSEMBLY GB-1064A OR GB-1065A TELESCOPING MICROPHONE ARM 

SHIELDED 
PAIRED WIRE ----~ l TO FIG. 21, 22 OR 23 w, ~-------L~S~Hl~E~L~D* 

------------~B~K-,-~--------------""C C TO FIG. 21, 22 OR 23 FOR ALL-CALL (NO GROUP SELECTION) _.-------------=-'-,_-'_,,._-_---------------"s TO FIG. 24, 25 OR 26 FOR GROUP SELECTION OR 
CONN. TO FIG. 29 DIRECT 
BLOCK *SHIELD TO 

GROUND AT 
AMPLIFIER 

E-V 602 D DYNAMIC MICROPHONE 

SHIELDED 

SHIELDED y ----, PAIRED WIRE M J 
~~-c_o_N_D_u_c_T_O_R_s_,~.,,oc...;...:--0-+,-l;:_:,-!___ _______ r:::_~S~H!.."IE,_,,Lc.':DMc:* TO FIG. 21, 22 OR 23 

' ' CG I CJ:,' , : C) TO FIG. 21, 22 OR 23 FOR ALL-CALL (NO GROUP SELECTION) , __ ___:,,_,-• • a:Jh-.-----'B=L ~,-~~' --------------"s ;g ~:g: ~~• D~~E~~ 26 FOR GROUP SELECTION OR 
: D D: w I ~~~~K *SHIELD TO 
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'- - - - - - -' GROUND AT 
THIS MAY BE AMPLIFIER 
REWIRED IF 

NECC:SSARY 

W AND BK = 50 OHMS 
BK AND R = 200 OHMS 

TURNER 58-A DYNAMIC MICROPHONE 

, SHIELD 
1- - _.J 
CONN. 
BLOCK 



TCI Library- http://www.telephonecollectors.info/

SECTION C70.900.03 

F/6. 21 
MULTIPLE MIKE - SIMULTANEOUS ACCESS 

TO FIG. 2, 3A OR DIRECT TO AMPLIFIER 
TO FIG. 20 

TO FIG. 27 

F/6. 22 
MULTIPLE MIKE - AUTOMATIC EXCLUSION 

1-s-Mlf -7 
~M"'-----r=~4 ~) 

TO FIG. 2, 3A OR DIRECT TO AMPLIFIER 

M 
TO FIG. 20 

C 

12 

15 

----<
3
:><C-i---++--=--S) TO FIG. 27 

~--F"-6-6 _ _.J 

9 

10 

11 

'----+--+---0-5-~--0
2

~-+-+++-.ec.Bl=-) TO FIG. 17 OR 0TH ER POW ER SU PPL Y 

L29A _ ~ T~I 
ONE PER MIKE 

TO FIG. 17 (Bl 
0 R O TH ER POWER SU PPL Y -=-=-------+:::>-<:>-----I 

I 
1 I 

[

L I 7 

TO BU SY ~~J I L-J - I TO LAM p 

LAMP _L_G ____ ~I -<~ I G BSAOTUTREl: 

L17B _ ~T.,_!!_,_I 
ONE PER SYSTEM 
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SECTION C70.900.03 

TO 
FIG. 
20 

TO 
FIG. 
20 

TO 
FIG. 
20 
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M 

C 

CG 

M 

M 

C 

CG 

FIG. 23 
MULTIPLE MIKE - PRIORITY CIRCUIT (3 MIKE INPUTS SHOWN) 

- I 9 

13 

11 

14 
5 

2 

29-A K.T.U. I 
#3 OR LOWEST --

PRIORITY 
1-8 - MR2 -- - 1 

I 
1 I 

I 4 

I 12 
I 15 

3 
I 6 

- 9 
7 

I 

I 11 
10 :J., 

14 r 5 

2 
r 
I 29-A K.T.U. 
-#2 OR INTERMEDIATE 

M3 J TO FIG. 2, 3A OR DIRECT 
TO AMPLIFIER 

BR 

4 

1 TO FIG. 17 
Bl 'l OR OTHER 

l-<:>"7:::...._ __ ;; POW ER 

9 -.i;-----0 I SUPPLY 

~ : 
I 17B K.T.U. I 

TO FIG. 2, 3A OR DIRECT M3 J 
M4 TO AMPLIFIER 

PRIORITY 
1-8- - MR3 -- -, 

------,=-0 1 I M3 
---0----...:......,f--1---+----=--

J TO FIG. 2, 3A OR DIRECT 
TO AMPLIFIER 

M 

M 

C 

I 4 
12 M4 

3 
~--=-o--~---o--===~=----1-25-J TO FIG. 2 7 

9 
7 

11 
~ 14 
5 

2 

,_22._-~ _ ~.T.U. I 
#1 OR TOP PRIORITY 

TO FIG. 17 OR OTHER 
POWER SUPPLY 
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FIG. 24 
GB-1O3O OR GB-1O42 AREA SELECTION KEY 

(ACCUMULATIVE LOCK-IN) 

GROUP I 

GROUP 2 

GROUP 3 

GROUP 4 

5 

5 

s 

s 

) 
TO /ST 
FIG. Zl 

TO INTERMEDIATE 
FIGS. 27 

) 
TO LAST 
FIG. 27 

ALL GROUPS t O ~ c ) TO FIG. 20 

RELEASE -

GROUP 1 

GROUP 2 

GROUP 3 

GROUP 4 

GROUP 5 

GROUP 6 

GROUP 7 

GROUP a 

GROUP 9 

ALL GROUPS 

RELEASE KEY 

FIG. 25 

GB 1209 OR GB 1043 AREA SELECTION KEY 

(ACCUMULATIVE LOCK- IN) 

t -
5 

t -J TO 1ST FIG. 27 

-+ 5 

T 
-

t 
5 

i 
-

t 
- C: 

i -
t -

C: 

T 
TO INTERMEDIATE FIGS. 27 

-t 
s 

T 

t -
5 

T -

♦ -
s 

i 
-
-
-t - s 

i : 

] TO LAST FIG. 27 

-
t ,,.. 

i -
J TO FIG. 20 

C/.l 
t:rj 
(') 
t-3 

@ 
(') 
-.J 
p 
co 
0 
0 
0 
C;:) 
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SECTION C70.900.03 

/.I 0 

~ w • Q) + 
T 

L6 BK. (Jj • 2 
♦ 

t 
J.3 8< (J) 0 

• 
., • 

i 
L'I- GRY]) 0 . ( 4 

.. 
T 

l5 R 0 Q) • 5 
♦ 

T 
J.6 GN 0 CD • 6 • 

i 
l7 131\ 0 

(~ • ? 
♦ 

i 
'-8 

//-vi~ 0 . ( 8 
♦ 

T 
L9 

~ 
0 

9 
♦ 

i 
LIO y 0 (:t) • 10 • 

t 

ALL • 
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BK 
V 

V 

BL 
V 

V 

(HIV-
V 

V 

R 

-

V 

GN 

V 

~ 

&R -
V 

R-W 

-

SL-W 

"'-.. 

'-
BL~ 
"'-.. 

FIG. 26 
GB-l0400R GB-1041 AREA SELECTION KEY 

s 
f\1 

- s 
I\Z 

- s 
'//3 

,_ s 
~¥ 

- s ~, 

- s 
1!6 

s 
1/7 

- s 
~8 

s 
1/9 

(,N I/II 

'//10 

MAR,.._R,/2, 

BL ! £/l-

w 

) TO 1ST FIG. 27 

TO INTERM. EOIATE 
7 FIGS.2 

C --, 

I 
__, 

) s 

TO FIG- 20 

TO LAST FIG. 27 

+ 
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SECTION C70.900.03 

FIG. 27 
INDIVIDUAL AREA SELECTION RELAY 

TO AMPLIFIER 
. OUTPUT 

~ M 

4 

_I -

178 K.T.U. 
(SW) 
UA-141 

2 l3 
+' -

4T 

700.fl( J 4B 

_9 

2 
0 

~ 
TO FIGS. 

21, 22, 2$, 24, 25 
26 Oil 27 

NOTES: 

-2 +1 
- f3 

1. ONE REQUIRED PER AREA. 

5 

6 

_3 

N 

0 

LI 
) 

TO 
FIG.3O 

LOUDSPEAKERS 
IN AREA I 

7 J

/NOTEZ;:) 

Ml 
-

_8 
-

Bl 
~ 
TO FIG. 17 

OR OTHER 
POWER SUPPLY 

2. 11 N11 
-

11 0" AL TERNA TE LOAD SHOULD APPROXIMATE THE 
SPEAKER GROUP THAT IS REPLACED. IT MUST BE NON­
INDUCTIVE. 

3. WHEN THE AMPLIFIER OUT-PUT IS TO ONE GROUP ONLY, 
11 N11 

-
11 0 11 SHOULD BE AS FOLLOWS: 

ON 10 WATT AMPLIFIER USE 500 OHM, 10 WATT RESISTOR 
ON 30 WATT AMPLIFIER USE 200 OHM, 20 WATT RESISTOR 
ON 75 WATT AMPLIFIER USE 100 OHM, 50 WATT RESISTOR 
ON 165 WATT AMPLIFIER USE 50 OHM, 100 WATT RESISTOR 
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SECTION C70.900.03 

TO 
AMPLIFIER 
OUTPUT 

Page 24 

L 

M 

,-1 
I I 
I I 
I I 

r* I I 
I I 
I I 

I I ,_, 

F/G.28 
TWO AREA SELECTION RELAYS 

TO 
FIG. /,f OR 16 

/ " $ s 
/TB K.T.U. 

(SWA) 
UA-14/ 

4 ? h - ., -
I 4T - ) 48 700.12 r 

9 ? ..... ti 
- - f3 

/TB K.T.U. 

(SWB) 
UA-/41 

4 g l3 - - 4-1 -
! 4T 

700.12 1 IJ 48 

~ 

ti ~ 2 - 13 

5 
-
6 

3 -7 
-
8 

5 

6 
-
~ 
7 

' 

Bl '\... ____ _,/ 
TO F/G. /7 

OR OTHER 
POWER SUPPLY 

n LI 

I I 
I I 
I I 
I I Ml 
I I 
\ I 

N 

0 

-_i_ 
-:-

r 1 LI 

I I 
I I 
I I 
I I Ml 
I I ,_, 

N 

0 

TO LOUDSPEAKERS 
AREA ''.4" 

TO (S££ NOTES 
FIG . .30 2AND3 OFF/G.27) 

TO LOUDSPEAKERS 
AREA 

11
8

11 

TO (5££ NOTES 
Fl G. 30 2.v,D3 OF FIG. 27/ 
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V, 

FROM 
FIGS. 
56A 
ORB 

ia 

I 

F/G.29 
SIMPLEX CONTROL OF AMPLIFIER AND SHORT 

41 
I 

CABLE 
PAIR 

'4 
I 

I 

71 
I 

91 
~'-- - - ~ - - - - I~ L.-v, 

I I 
1 _EQ__ 91938.:.Q_lL 1 _ED_91938-0J.,_1 

Gl6 EQUIP. UNIT Gl6 EQUIP. UNIT 

_J 

K 

TO 
AMPLIFIER 

INPUT 

TO FIGS. cs 
14, 16, -=----------~ s)TO FIGS. 

'-------------=- 2 7 0 R 28 
20, 24, 
25, 26. 

tl.l 
tJ:j 
(j 
1-:3 

@ 
(j 
-:i 
0 

tO 
0 
0 

0 
c..:, 
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SECTION C70.900.03 

Page 26 

[: 

FIG. 30 
ADJUSTABLE ALTERNATE LOAD FOR USE 

WITH AREA SELECTION CKT 

I, 18 BA 8 3, IBBH RESISTANCES MTD. ON 
ED-91929-O1, G-5 ECPT UNIT 

17.5 WATT 
OPTION 

15.0 WATT 
OPTION 

12.5 WATT 
OPTION 

I 2 

4 

7 

5 6 

[O

N 3 7 
mow,,r •<~ -~~ OPTION ~i~ ~r ~ 

6 8 

[

.,_,____N

0 

__ I 2 

tiff --=----~_-i_r._r~_;_T _______________ \l)_~rot i 

[~: __ 5._~_~_~_!_TT-----------------~-·1~ 

[~: __ ~_-_5n_~_'!rr ____________ ___,;;Jj ~ 
[ O

N 1000 .fl. 4 
l.66WATT ~~ 

___ OP_r._1o_N ________ ~ ~ 

[O

N 1000..fl. 100012. ~ 

/.OWATT ~<::j 

~-OP-7i-10-N--~~ 

/000.12. /000.12. /000.12. 8 
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FIG. 3/ 
TONE GENERATOR CONTROL CIRCVIT 

!7B l<.TII 

(SWT) 
IIA-14/ 

5 

31 2 :, 
t• 6 

3 48 

4T I 

7 
I ♦ 2 9 ' 
3' 8 

("-''< TG 

i ~ I I 

,---d 

ci 
I TONE I 

g TONE 

f 

6017CKEY 
I Giff I 

60/TC KEY E/W 
P-132718 HANDLE (REOJ 

98A OES. STRIP 

~ 

~ 

EQVIPMENT I/NIT 
ED-91938-31, GI 

(SWSJ 
11-235 

5 8 

+7 JO 
12 

j 5 16 

~I 
3 

8 -2 13 

♦I 4 
13 9T n ' 450.fl. ~ p 98 I 

9 2 u .,-----d4 
2 T3 

6 
/5 5 ♦4 \ 
17 T6 

SIREN 

TONE 

f---

t-

s 

Bl 

TO 
FIG. J2 

18 8 £77 ~ d§. 

~ ,, 
lli"'(;l .... 

>AIITOMATICJ<S ~ <ii<> 

~ .:"' ... I ~"' :Ii 
~ C) 

~ 
~ 

b -
istREN I 

§IIT 
I orr I 

60l7C KEY E/W 
P-13271B HANDLE (REOJ 

98A OES. STRIP 

NOTES 
I. SWT ANO SW.S Ml/ST BE LOCATED WITHIN /8 

INCHES Or OIIKANE 151120 TONE GENERATOR. 

t/l 
trj 
(') 
1-'.l 

@ 
(') 
-.:J 
0 

© 
0 
0 

0 
c,., 
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FIG.32 
DUKANE l5U20 TONE GENERATOR 

OUKANE ISU2O TONE GENERATOR 

[

SIRENW 

F/:J/ roNE 12) 

5 

( =======:t) 

TO l/7V AC --11~ 
60 CYCLES ~ 

BR. 
BR' 

'R 

6.! V. a, 

DUKANE l7U20 POWER SUPPLY 

w 

GRO. 

BELOEN 8411 OR 
/EOIIIVALENT i SHIELOEO CABLE 

- - ---LI-------

----H----v 

NOTES 
I. STRAP I ANO 2 FOR STcAOY TONE. 

2. STRAPS I, 2 ANO J FOR WARBLE TONE. 

EOUI PMENT UNIT 
E0-91938-31, GI 

(SW) 
U-235 

_8 ... 5 I ~1 

J ro TS2 
FIGS. 

. 2 OR3A 

., Bl) TOBILEAOOF 
Tl OR T2 RELAY 

2 B FIG. 2 OR3A 

1+ n4 'Pf#/ ) TO PCHG. I 
OF MP RELAY 
F/G.20R3A 

~) TOFIG./7 
4 "8:f',flj5;Pl.Y 

6 

o ~5 

d?.-!1 
,I§__ 8 
-- 7~ 
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t--3 .... 
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0 
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0 
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T 

(§ r--;";, 
7 

•• I l1 ii ® I I II 

e I ~~-i 
® -.,. ~ e 

e 
l @ -":l: •.LD. @T 

F/6. 33 
l.5U20 /JU l<ANE TONE GENERATOR 

Bi § "6SJ7" 
I 

T 
~6 

. 

r0) .. 10 .. .. uw .. 
II .. 

@ e 2 7 

~ 
<) 

) \ ® : = :t E) @ 'o '> 

0 EB < 

-S)F' --=r .,,i,-

" §e 
"' "' N 
+ 

SHllLDED (~ ~- - -, ( l>-l~-+- @'"' I ®':,-- z-( I I 

L;f-~~ 
~\ ~ 1 R (B+) 

190-303 

LIST OF ELECTRICAL PARTS 
L.EGENDj DESCRIPTION QNTY PART NO, 

Cl CAPACITOR 10-10 MFD. 450V. I r oo- .,t"I"'"- nn 
C2 . """~~ MFD. ,;;;;--✓.- 3 I 00- ~,..,.., -~">I 
C,3 .02 MF"D. 4-00V . 2 199- 4-020-203 . -

4 " • :z-;;fFD. 400 V. I 199 - 4022-204 
'-" .. ,5 ~c V, 400V. I I 99 · 4022 -504-

-- ---
VI EL.ECTRON TUBE -,.-6J5" -- i 2e2~-&J~-
V2 . • "6SJ7" I 262- 6SJ7 

NE NEON LAMP ASSEMBL.Y I 5e6-3o-oo 
PL.I PLUG FOR S 2 NOT SHOWN I 570-.50 
PL2 " SI I 570- 77 
SI RECEPTACL_E ··----·--. I 5-97-6!!___ _ 
S2 

., I 597-12700 

RI RESISTOR 82000 OHM I W. I 800-0118-823 
R2 " IOOOOO·OHM·I W. I 600-0116-104 

R4 " IOMEGOHM IW. I eoo-0116-1oe 
R5 150000 OHM IW. I eoo-011e- .,,. 
Re " 180000 OHM I W. I 600-0116·1!14 
R7 " 2.2 MEGOHM I W. 2 eoo- 0116-225 
RS 270000 OHM I W. I eoo- 011e,-214 
R9 " 4 70000 OHM I W. 5 600-0116-474 
RIO ., 8200HMIW. I 600- 0116-1121 

Pl POTENTIOMETER ,500 M Of:i!,1 ! ~QI - 3289 

TUBE VOi TAGES 
TU8E ""r C.Kt-· PIN N 
TYPE • 3 4 ' • 7 • a 6J5 t.3\7 I o.c. 

-.7 V. .'\c.;.7 
6SJ7 6'\~l 1~&~. I o.c. D.C, 6~fv.l ~~ 1.&v 36V. 

USE 20,000 OHMS PER V.D,C. METER. 
ALL o.c. \IN TAGE!. MEA~URED TO l:.Llr'\, 

NOTE: ALL F'ILAMENT VOLTAGES MEASURED 
BETWEEN PINS MARKED -0 

00 
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0 
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0 
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0 
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SECTION C70.900.03 

... -------------, ~ 
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i;;'. 
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~~ -.i t:l ~ ::a ~ ~ :-.I ~ 
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TIWIS. 
Tl57 
Tl55 
Tl56 

SECTION C70. 900.03 

F/6. 35 
BOGEN RP2 PRE IIMPLIFIER 

PHONO 

NOTE• SHORTl'lG PLUG IS FOR 
-- HIGH IMPEDANCE INPUT 

LOW IMPEDANCE 
PLUG-W TRANSFCJIMER 

INPUT 111PEOANCE 
50 -" 
200 J'\. 

~00 A 
20 WATTS 

6X5 

6J5 

BOOSTER 

. 47 

~ CAPACITANCE VALUES 
IN MFO . 

.47 T273 
______ .._.,__.,_ _ _,__ 

LINE 
0 
0 
S! 

0 
0 

!! 

47K ~ 
3300 4700 

" . ... 40 .. 
10 + 30 

0 . -
~ .. , 

P1LOT TO 
4·7 LIGHT FILAMENTS 

EARPHONE 
METER 

I MODEL CAGVU-2 I 
I Odb•lmw I 
I '-'MIi--~•-~'••• &oo-1 
I DB I 
I .__._._ ____ _, METER 
L ______ _fi_&~j 

DAVID BOGEN CO., INC. 

TITL& 

PARAMUS N.J . 

SCHEMATIC 
MODEL RP-2 

DRAWN IT V. F. 
GHICD av 
APPVO IY 
JOB N0.J 1504 
owe NO. 1!504· 
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'U 
Ill 

()Q 
(1) 

L,.) 

N 

•(R/3/ 

Q 
• 

!EAR VIEW 
POTENTIOM£TER 

1'(P/) 

r(RJ) 

(C4/ 

* VI Tl/BE MAY BE EITHER THE 
£F86 OR THE 5879 TYPE 

GAIN SEL~TOR SWtTCH 

(MINJ::!!-

..,. 

VU METER AS5a&.Y 
PART NO.l/$-606 

FIG.l6A 
DUKANE: P2A40 OR 2C40 

PRE:-AMPLIFl<R 

/04•/Z?VOl'..13' 
«JC'f'CLES 

'°"'"' 

~ 
TV FIG.56A 

NOTES 
I. FOR 150 OHM OVTPur USE TAPS ''R" ANO 'b'.' 

Z :i ff!! OHM OUTPUT USE TAPS "R" 

t:ll 
trl 
(') 
1-j -~ 
(') 
-::r 
0 
CD 
0 
0 

0 
c..:, 



T
C

I Library- http://w
w

w
.telephonecollectors.info/

'U 
II> 

OQ 
CD 

vJ 
vJ 

LINE 
TRANS. 

TEL.Ll~JE 

{§J- I 

0-
2 

G-· C 

(§ 

FIG. 368 

MIC.3 

r:tif 
MIC. I 

I ~- I ©-
I~ 

2 G- 2 ~- 2 @-

cl!J c~ 

@ ® 

'LEGEND 

PLI 

PL2 

SI 

2,1 

I 
I 
I 
I ~ 

190 -727 
•O "-10 o USED ON 

P2A40 

LI ST OF ELECTRICAL PARTS 
DESCRIPTION loNTY. PART NO. 

PLUG· MIC. 3 570 -92 

" · PHOtJO I 570,-9159 

SOCKET I 635-03-08653 

TERMINAL STRIP 4 703-229 

--=-=---=s 1---------7 
I : I 

7 :e1 
I 

L '----"'1------------~_J 
MODEL 3A65 LINE MATCHING.TRANSFORMER 

MATERIAL FINISH 01 IADO SCHEMATIC 3-11·57 

U,_.LES9 OTHEFlWISC SPl[CIF1£0 DECIMAL Ot..,.EN.'ilON '!J TO SE - FRACTIOl ♦ A.L OIM£NSION5 TO 8£ ~ '"'" DA.Tr l,a.pp,;f 

illhu ~ IE 
CORPORATION 

E5TABLISHED ,45 0PERA0'0 1121 
ST CHARLES, ILLIN01~ U. S. A 

'SCHEMATIC DIAGRAM 

ADAPTER BOX 
99Al22 

SCA'-E DATE ·1 I - 28 - 56 

I l -1:::·: IND. 190-727 

00 
t,r:j 
(") 
>--3 ..... 
~ 
(") 
~ 
p 
co 
0 
0 

0 
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'U 
ll> 

()Q 
(l) 

\;-) 
,j:,. 

LEGEND 
Cl 

C2 

C6 

C4 
C!J 

C6 
Cl' 

RI 

R2 
R6 

1H 
R!J 
R6 
Rl' 

R8 
RSI 

RIO 
RII 

lt/2 
R/6 
R/4 

Rl!J 

R/6 
R/1' 

Pl 
P2 

VI# 
V2 

V6 

V4 

Fl 

NI 
SW! 
SW2 

UST OF ELECTRICAL PARTS 
DESCRIPTION ON'rr. PART NO. 

CAPACITrJR 20 MF'D. 2!JV. !J l!l!l-2001-2D6 
CAPACITOR S0-20-IO MF'D. !J!JDII I 199-2906 
CAPAClroR 20-2D MF'D. 60011 I 199-2914 
CAPACJr0R .I MF'O. 40011 g 1!111-4021-/01 
CAPACITrJR .02 MF'D. 40011 I /99-il020-206 
CAPACITOR ,001 MF'O. 60011 I 1!111--IOS0-!02 
CAPACITrJlt .0006 MF'D. $0011 I t!l!l-!JOOl-$0/ 

RESISTOR !MEG. OHM.l/4W 6 600-0046 - I0!J 
RESISTrJR /MEG. OHM. IW 6 600-0116- I0!J 
RESISTrJR 410K OHM. IW 1' 600-0116- 41'4 
RESISTrJR 270K OHM. IW 4 600-0116- 21'4 
RESISTrJR IOOK OHM. IW 2 600-0116 -104 
RESISTOR 41'K OHM.l/4W 6 600-004$-41'6 
RESISTrJR »K OHM. IW I 600-0//6-666 
RESISTrJR 21'K OHM. IW I 600-0(/6-06 
RESISTOR 18K OHM. IW I 600-0116-186 
RESISTrJR 16X OHM. IW I 600-0116-166 
RESISTrJR /DK OHM IW 6 600-0116-106 
RESISTOR !I/DO OHM. IW I 600-01/0-9/2 
RESISTOR 2700 OHM. IW 6 600-0(/6-21'2 
RESIS70R !!JOO OHM. IW I 600-0116-162 
RESISTrJR 1000 OHM IW 2 600-0(/6- 102 
RESISTOR 410 OHM. IW I 600-()(/6-471 
RESISTOR 6000 OHM. /OW I 600-1011-!102 

POrENTI0MErER 2.!J MEGOHM. 2 601-6689 
POT'ENTI0MErER !JOOK OHM 4 601-62119 

ELECT'ROIV Tl/BE 681'9 4 262-6879 
ELECTIWN rvBE 6SL.1'-Gr I 262-6SL1'-Gr 
ELEcrRONrvBE 6SIU-6r I 262-6SN1'-6r 
ELECrRON rVBE 6AX!J-Gr I 262-ISAX!J-flr 

F'I/SE 2 AMPERE rYPE 3,16 I :20-866-0200 
LAMP- PtCOr MAZDA NO. 41' I 466-1 
sw,rcR GAIN SELECrOR I 680-1!16 
sw,rcH AC LINE I 680-1'4 

FIG.36C 
PARTS LIST 8 TUB£ VOLTAGES FOR 

OUKANE P2A4O OR 2C4O 
PRE-AMPLIFIER 

LIST OF_ ELECTRICAL PARTS 

LEGEND DESCRIPTION oN'rY. PART NO. 

r, rRANSRJRMER ovrPVr I 1'10-2069 
r2 rRANSRJRMER POWER I Tl0-40S0-02 
SI ltECEPrACLE I !191'-1'299 
S2 RECEPrACLE 6 !197-1'2/9 
S6 ~EPrACLE 6 66!1-06-08666 
S4 RECEPrACLE I !191'-9696 
S!J RECEPrACLE I !191'--
SIS RECEPrACLE .JACK I 4/!J-4 

Bl T'ERMINAL ST'fl!P I 1'06-22 

V V MErER ASSEMBLY 
RU/r NO. ll!J-606 

Ml METER I 48!1-2006 
R20 RESISTOR 6800 OHMS IW I 600-0116-682 

R21 RESISTOR 6900 OHMS IW I 600-0116-!!92 
P!J POrENrtOMErER !JOOO OHM I 601-4!! 
PL/ PLVG I 610-96/4 

TUBE VOLTAGES 
TVBE SOCKET PIN NVMBER 
rYPE 2 !J 4 !1 6 1' B 
!181'9* 1.2V. D.C. 6.!JIIA.C. 6.!JIIA,C. 2411 o.c. 28110.C. 
681'9 I- 2.2V.D.C. 6.6V.A.C. 6.!JV. A.C. rov. o.c l'0V. D.C. 

6SL1'-Gr !IDV. D.C. IV. D.C. 90II. D.C. IV. O.C. 6.!JV.A.C. 6.!JIIA.C. 
6SNT-Gr 220V.D.C. 220V.D.C. l'V.D.C. 6.!JV.A.C 6.!JIIA.C. 
6AX!1-Gr 6.!JV.A.C. 290II.A.C. 290V. A.C. 6-!JV.A.C. !J20V. o.c. 

VSE 20,000 OHMS PER V.D.C. MErER. 
ALL D.C. VOLrAGES MEASVRED TO GND. 

NOTE: 

9 
l.2V.D.C. 
l'0V. O.C. 

----:iiiL FILAMENT VOLTAGES MEASURED BETWEEN PINS MARKED -* 3-INPIJT Tl/BES 

+ I SECOND STAGE Tl/BE 

# VI TUBE. MAYBE. EITHER THE EF86 OR THE ~87S 

00 
t"'l 
(') 

j 
0 z 
(') 
-J 
0 

tO 
0 
0 

0 
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"CJ 
p., 

(IQ 
(1) 

\,.) 

Vl 

HI 

15,000n. 
BRIDGING 

LO 

FIG. J7 

INPUT VI. 
68GB 

TS I 

GREEN 2/ -- \ l C2 11.022 

Ct .00015 ~I R3 R5 RI 
I 47K IM 47K 
I ±1% 210v. ±1% 

I Cz.i® 
I R4 R6 R2 
I 47K IM 47K 

BI +t% 
C3 ~ 

:!"1% ,-

I 
YEL. 

~ 
CHASSIS 

C!l.!, R9 

T IM 

RB 
34.fl_ 
"±1% 

I 
R 12 
\NV 

~ 
33K 

IOK 
Rl4 

C7 80+ 6800n 
T3 

-6216 

IL 
ce. + CBcl + cs. + 

117V.A.C. 
RECTIFIER eoT- 10T- 40' 

6.3V.A.C. 
4 

ALTEC LANSING 
436 A COMPRESSOR AMPLI Fl ER 

7 

V2 
6CG7 1

50V. OUTPUT 

T2 TS 2 

2.3V. U--.11 I jj1FT I ' ---, I I ,~,~ L ... ~ ~ 2 

RIO 
220K 

BLUE o(IBoUnc.c.r, ~ I 3 

RED BLACK w4 

GND. 

CHA-SSIS 

Goon ~ 150.n. 

,r~, 
1 

,I Y I ; 
• I o-+--­ • 

LEGEND 
fi, OHMS 
K , 1,000n. 
M , 1,000,000fi 

ALL CAPACITANCE VALUES IN MFD. 
UNLESS OTHERWISE INDICATED 
VALUES IN c:)ARE VOLTAGES UNDER 
20DB COMPRESSION 

2-14-
°"· n HP\/ 

ALTEC LANSING COlPOltATION 
p(V(ALV MILLS. CA.I.If 

436 A AMPLIFIER 
SCHEMATIC 

6052 

u.i 
tr1 
n 
~ ,_. 
@ 
n 
-.J 
0 

c:o 
0 
0 
0 
t.:> 
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'tJ 
Pl 

OQ 
(1) 

l,) 

O' 

HI 

500.11. 

LO 

6NO 

6J{6 

FIG.38 
ALTEC LA/VS/NG 

439 A COMPRESSOR AMPLIFIER 

27211. RI$ ~----­/OK 

Coflt 

RB 
$,f./1 
±!% 

R/2 

$:SK 

R/,f 

6800./1. 

CBbl + CB~I + 

CHA$SIS 

v:, 
8,H!S 

152V. 

T2 
/6402 

600./1. 

:Gt I 

2 

:, 

,f 

OIJTl't/T 
rs2 

CHASSIS 

/80.1'1. 

rs2 STRAPPING 

NOTES 
l ALL CAPACITANCE VALL/ES IN MFD. 

UNLESS OTHfRWl:?JE INDICATED 
VALUES IN ARE VOLTAGES 
UNDER 20 DB COMPRESSION. 

2 

:, 

,f 

6NO 

t/l 
t:i::I 
() 
i-3 
0 z 
() 
~ 
p 
~ 
0 
0 

0 
c,:i 
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'"d 
Ill 

(JQ 
(1) 

w 
--.J 

MIC 

INPUT 
TSI 

BRIDGING 
GND LO HI 

VI 135V 
ltiYL - ..!'i:-7 

135V 

GRN 

Cll~-

40T+ 

FIG. 39 

V2 
6BC8 

~ 
2( -~ > 

.0'22 > -3 IR9 

60V I I I 

R 20 
10 K v-----,.~"!._____ ___J 

I95V 

I 

T4 
6216 

SI 

CBLK 

() ll7V60rv 

L 'J) BLK 

Fl 
1/2 A. 11 ~RN 

+ 

RECTIFIER 

+ 

255V 

C12j_+ 
1001-

Cl!l.I + 
100· 

4 

CII~+ 
20T-

4L 

SC~ 
5' 

AL TEC LANSING 

R 21 
~ 

6800.1\. 

4~ 
SBC~ 
5" 

CII~+ 

40T-

438 A COMPRESSOR AM PLI Fl ER 

,,,. 
CHASSIS 

OUTPUT 

TS 2 --V3 --6 ~f7 145V 

~II~ Gftt4-n I 2 
! ~3 I 

BLU· I 

M I sLu-w.~11i:;... ...... ~ J I 3 

I 
I I cfl' a,~ I ( J 14 -8 I 

7\~ 

sj I45V 

I 

--------

I I I 
RD-WH 

-J... 
CHASSIS 

i Jrt 220K 
9 

M~ 

I GND 

TS2 STRAPPING 

LEGEND 
.I\.• OHMS 
K • 1,000A 
M • 1,000,000.1\. 

ALL CAPACITANCE VALUES IN MFD 
UNLESS OTHERWISE INDICATED 

;._ 
ALTEC LANSING COlPOlATION 

BEVERLY HILL&, CALIF, 

438 A AMPLIFIER 
SCHEMATIC 

6275 

t:l.l 
t;:j 
(") 

d 
0 z 
(") 
~ 
0 

tO 
0 
0 

0 
c,:) 
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'o 
p., 

(l'q 
(1) 

w 
(X) 

Cl 

-if--
.02MF. r ~ ? II E :ii:::"' 

:,0..fl. 

:,~, ~lit~ I R2 ~[ 
5 BL ;si115: C7.I I ./MEG. 
0 /OMF 

VI 
6J7 

60V 

40V 

l.!SOV 

FIG.40 
W.E 141A AMPLIFIER 

VZA 
C4 l/26SN7 

.IMF 

R9 ~RIO -I Rl4 
.24 MEG. I MEG. IMc/J. 

4V 

C!S 

.O!SMF 

<:' r 
I 
I 
I 
I 
L 

56V 

(85V) 

R/7 
.47Mc/J. 

V28 
l/26SN7 

2 

5 

R/9 
.I Mc6. 

LI 
NOTcl I Sec 

C!S 
IMF 

~0/ 

040 

08 

2700..fl. u~ 
·C7.2 
20MF 

tj ... 
R/5 

5/00./l. 

NOTES: 

I. THE NUMBERS IN PARENTHESES ARE THE 
VOLTAGES WITH R/5 SHORTED, 

R/6 
.82Mc/J. 

6 

2/SOV 
(25/SVJ 

4 25 
--o 

/4 MA 

7 

27 

(II MAJ --o----0 

TO HcATcRS OF 
TIJBcS(Scc NOTc I) 

• 8 211 
o----o 

u.i 
t:r:l 
(') 

1-:'l ..... 
0 z 
(') 
...::J 
0 

~ 
0 
0 

0 
~ 
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FIS.41 

VI 

•• • 11 .. ,.D. 

ALTEC LANSING 1510A AMPLIFIER 

STRAPPlff-1..UT TtAMtltALS 

ISO - IOOA SOO--&OOA 

! ,. ! t.! 

SECTION C70.900.03 

CI 4 9 

CZ 3 8 
C&67 

ll•_!_. 
Al I"' 
A1l-g II 

... ~,o .. .. .. 
p I 

VI 

YI 

TII 

...... 

PIUITS LIST 

t40-4~0Mf"D.ZIV:AS y 
iS111f'D.400Y. ASTIION 1111..- 4-2:D 
QIO-IO-IOWO.JIOV.ASTAON-rY 

_,. __ ONla 1•-T ! IOIIL 

IIIOO "' I . 
I ·~ ... 
'··-
' -- ---

l1tv11000 ONIII M.LUil 

12AY7 ·n11.1I .. ,. u:.C/4.J 

NIRllll 4et0 

POlll:A fllQUllll:-IITI 
)00"0.C. AT &IIA, 
1.3'4A.C,. &T,41A, 

Of'l:JUITINI OATA 

4T 

. 

. --

l'Al~NCY AIIPCIISI 

·' 
!uie.ao--o,s. 

IQUIYALl•T NIN? 
NOISE LEVEL T -,--
AIP.O 08• .ooe-. 0 ON•.OOIW. 

• ~CIA.ATCO P'ICIA ~000 ON• LOAD CONNICTD 
anftU POINT@ ANO OROUIII,. 
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'U 
l)J 

(lQ 
(1) 

ti'-
0 

FIG. 42 
?l3A APPARATUS UNIT 

[~ !!JO.fl b BL-WH 
~II! - : BR. 

ml ( ~ 
5 RO-WH 

:I 11 i ~-WH 

150.fl -H~{t RD 

\ 
INPUT TERMINALS ARE 
ON 143A CHASSIS 

LIN£ INPUT CONNECTIONS 

SOURCE STRAP CONNECT 
OHMS TERMINALS TO 

600.fl 6-7 488 
150A. - 788 
/50.fl - 4 a 6 

II GRO 

N'UT 
600A. 

FIG.43 
7138 APPARATUS UNIT 

[

8 GR 
150A. ; BL-WH ~ i • BR I 

[ 

6 BL 1[ G 

150A. 37.;,aRO-WH ! 
4 RO 

1 
I 
I 

u 

GR-WH 

LINE INPUT CONNECTIONS 

SOURCE STRAP CONNECT 
OHMS TERMINALS TO 

600..IJ. 6-7 4 ANOS 

15011. 4ANO 6 

15011. 7AN08 

37.5.n. 4AN05 

01 

,,, 

I 
I 
I 
I 
b5 

9 

00 
t:<:l 
(') 
>-3 ..... 
0 z 
(') 
~ 
0 

CD 
0 
0 

0 
C,:) 
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::it: 
: 3(\[ :~ 
s o___J 
TEST VOLT AGE, 
PRIMARY 500 V RMS 
SECONDARY 1,000 V RMS 

SECTION C70.900.03 

FIG. "14 

IMPEDANCE CONN. TO 

30/ 50 1-6 
125v'l50 I· 6 

250/300 I· 6 
500/ 600 I· 6 

70,000 I 84,000 7-12 

17,500 / 21,000 7-12 

STRAP 

1·5 2-6 
1-4 3-6(FOR C.T. STRAP 2-5) 

2-4 3· 5 
3·4 (C.T.) 
9-11 (C.T.) 

'1'-11 9-12 

COILS ARE IN SERIES AIDING CONNECTIONS WHEN 3-4,6-7 AND 9-1 I 
ARE STRAPPED 

90 DB OF MAGNETIC SHIELDING PROVIDED BY CASE 

SECONDARY WINDINGS BALANCED MAY BE USED SINGLE ENDED OR PUSH-PULL 

FREQUENCY RESPONSE ±1 DB - 10 TO 30,000 CPS 

MAXIMUM OPERATING LEVEL + 8 DBM 

AL TEC LANSING 155OA APPARATUS UNIT 
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'd 
llJ 

(IQ 
(1) 

,i,.. 
f\J 

! 
~ ; 
~ 
§ 

~I 

OI/TP!/T CONNECTIONS 
NOMINAL 

LOAD 
LOAD 

RANGE STRAP 

A.C. SUPPLY 

4.11 I 2TV6 

a.a. I 4 rot2 
12 TOM 

12$ TO.Y5 I 4-61. 5-7 

=ro6001 5-6 

.J·5·6, 5-7 
D.C. SUPPI.Y 

l5.12 I 1.0 ro 25 

$.il 12oro4.5 
8.Jl s ro1-1 

/00.12 l60TOl50 14-6,5-7 
400.il I= ro 600 I 5·6 

7'0 VGY.13' .J-4.!_5-6 

INPUT CONNECTIONS 
NOMINAL 

O<J11'1JT 
'INALS 

(2 

£=:] 
Q 

~ 17 

id. 
!,!_ 
1,$ 

:!L 
1Z. 
IL_ 

INPIJT 
SOIJIICE RANGE fXJNNECTIONS 
/50.Jl ,, 1rJ !J(X) 2,$ 

600.Jl XXJT0/200 2,4 

600.Jl o ro 10000 I,!! BRIDGING 

IIOIIA.C. 
INJV.D.&. 

I .... 
,._, 

°ac. 

~ • T I 

FIG. 45 (MFO. DISC.) 
140A AMPLIFIER 

IXJV.AC C6 
n:IV.D.C . .OSIIF 

.,, 
Z4000J1 ,,'(,,E,, 

, , 

' ' e 
~ 

fl61t!D.C. .. 
ll$1/;A,C. 

$01'0"C~$ 

:J~}IIAX. 
ro CMIJIET . -

~ 
I. VOLTAGES SHALL B£ MEASURED BETWEEN 

POINT INDICATED 8 8-(NQT CHASSIS}. VALlES 
SHOWN AR£ FOR 120'.! L!IE WLTAGE MEASI.RE· 
MENTS WITH VOLTMETER WHICH HAS 
RESISTANCE OF AT LEAST 20,000 OHMS PER 
VOLT MEASURED VALUES MAY DEPART !/0 9' 
FROM VALUES SHOWN. 

ti.) 

t:rl 
(') 
t--3 .... 
0 z 
(') 
-::i 
0 
c:o 
0 
~ 
0 
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'tJ 
Pl 

OQ 
(1) 

,.,. 
(.,.) 

NOMINAL LOAD 
IMPEOANCE 

200..tl. 

24.12. 

12.12. 

8.12. 

4.12. 

2.12. 

400.12. 

c, 
.04MF 

., 
JMC8 

., 
tOO,pqo.n. 

., 
-JI. 

OUTPUT CONNECTIONS TABLE 
WORKING RANGE OF STRAP 

LOAO IMPEOANCE TERMINALS 
150.fJ.. TO JOO.fl 

18..ll TO 36.ll 14-15, 16-17 

9..12. TO 18..ll 13-15, 14-16-17' 

6..llT0/2.12. 14-15 

311 TO 6.12. 

1.5.fl. TO 3.ll. 13-15, 14-16 

MJ0.12. T0600.12. 14-15, 16-ll, 18-19 

FIG. 46 (MFP.DISC.) 
WESTERN ELECTRIC 142A AMPLIFIER 

C, 
.0$IIF 

~1 
,flt~-

Cl/./ 
JOMF 

CII.Z 
,011F 

.,, 
l~OOOA. 

I #~II, 

C/1 ,.,, 

r, .,., 

" KS-l4ZS4 

0, , 

$CC 
Ol/TPIIT 

C0/1/NECTIONS 
TA8LE 

IOSV.•ILS'I. 
L 60 Cl"CL£$ ~1 -~ ll$WATTS 

11011 1.6$ AIIPS. IIAX. 

,, 

70 V. WUOSP£AK£R 0/STRIBUTION UN£ CONNECTIONS 
OUTPUT POWER OUTPUT STRAP OUTPUT 

CONNECTIONS CONDITION TERMINALS CONNECTIONS 

19820 12 WATTS 14-15, 16-ll, 18-19 13 8 20 

IJ 818 25 WATTS /9 8 20 

15 818 

IJ 8 16 

fl 818 

tJ a 16 

IJ 820 

NOTES 
/. CIRCUIT SfKJWN FOR 12 WATT.S' POWER SUPPLY OUTPUT. THE NUMBERS 

IN PARENTHESES ARE THE VALUES FOR THE 25 WATT CONDITION. 

2. WHEN FIG. 35 IS ADDEO IT BECOMES A 142B AMPLIFIER. 

J. WHEN FIG. 36 IS ADDEO IT BECOMES A l42C AMPLIFIER. 

4. WHEN r/G. 37 IS ADDED IT BECOMES A 1420 AMPLIFIER. 

Ul 
tt:l 
n 
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~ 
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1:1 
p., 

OQ 
CD 

tl'­
tl'-

NOMINAL LOAD 
IMPEDANCE 

J!OO.ll 

14.ll 
12 .12 

6./l 

4.12 

J!./2 
400.11 

c, 
0,MF 

"' /00,(}09fl 

OUTPIJT CONNECTIONS TABLE 
WORKING RANGE OF STRAP 

LOAO IMPEDANCE TERMINALS 
150A. TO 300.Jl 

!BA TO ,J6 .12 lf-15, 111-17 

9A TO l8.J1. /J-15, 14-16-17 

6/lT0/2.11. 14-15 

311. m sn 
1.5.n. TO J .11. IS-15, 14-16 
300.ll TO 600.IJ. 14-16, 16-17, 18-19 

FIG. 47 (MFR.DISC) 
WESTERN ELECTRIC 142A AMPLIFIER 
CONVERTED FOR 25 WATT OUTPUT 

C, 
O,,MF 

"R/1 
2.~llff 

Cl/I 
,OMF 

. ,, 
M~n 

,., 
KS ·142'5!1 

SU 
ourPvr 

CONNECnoNS 
TABLE 

°'~] /{)(JV /~!IV 

l~~';,fffl 
U!1AIIPS.MM. 

~ 

.IV V. LOUOSPEAKER OISTR/8/JT/ON LINE CONl'ECTIONS 
OUTPUT POWER OUTPUT STRAP OUTPUT 

CONNECTIONS CONDITION TERMINALS CONNECTIONS 
19 820 l2WATTS H-1~1 16-17, 18•/9 6 8 20 
IS 818 25WATTS 19 II 20 
/$ lJ/8 

13 a ,s 
ll ti 18 

13 lJ 16 

/J ll20 

NOTES 
I FOR 25 WATTS OUTPUT THE FOLLOWING CHANGES ARE NECESSARY: 

A. USE 3508 TUBES . 
B. SHORT R22.2. 
C. AT TRANSFORMER T2 TRANSFER LEAD FROM TERMINAL 7 TD 

TERMINAL 4 AND LEAD F'ROM TERMINAL 8 TD TERMINAL 6. 
D. REMOVE SHORT ACROSS R:JO 

2- LINE INPUT CONNECTIONS l42C 8 1420 
SOURCE OHMS STRAP TERM/NA~ CONNECT TO 

600./2 6-7 4 AND 8 
t$on I •-7 , 6-B f AND 8 

3. 
AMPLIFIER 

REMOV£ STRAP STRAP 
BETWEEN T£RMS. T£RMINAL5 

1428 9 - 23 tO TO II 
142 C I 10 TO II 

1420 10 TO II 

COLOR CODE FOR FIXED RESISTORS 

IST~LERANCE 
NO ZEROS 

COLOR 1ST BAND 2NOBANO 3ROBANO ENO BAND 
BLACK 0 0 NONE GOLO 5% 
BROWN I I 0 SILVER 10% 

RED 2 2 00 NONE J!O~ 
ORANGE 3 3 000 
YELLOW ,, • 0000 

GREEN 5 5 00000 

BLUE 6 6 000000 
VIOLET l' 7 0000000 

GRAY 8 8 00000000 
WHIT£ • 9 000000000 

en 
t:c:l 
(') 
1-j -0 z 
(') 
-;J 
0 
co 
0 
0 
0 
c:,:, 
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'o 
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(IQ 

~ 

tl'­
u, 

~• LOCKNtJT 

0. Z. A50 BUSHING 

OUTSIDE 
OF CABINET 

DET. I 
METHOD OF BUSHING 
HOLES IN CA8/NEr 

FIG. 48 (MFR-DISC) 
INSTALLATION OF 142 TYPE AMPLIFIER IN CABINET 

(COOES CHANGE TO 1/42) 

BUSH HOLES PER OEr. I 1\ 
CABINET GROUND POST 
(REMOVE PA/Nr BEFORE 
MAKING CONNECrlONS I 7 \ TO 115 V 

60v...OUTLET 

LINE 

I 

I!___ 
3 

4 

c.!__ 
6 

'--
7 

8 

c___9_ 

-'-°-
~~-'-

LIST OF MATERIAL 

AMT. ITEM M?rE 

I ras 3302 CONNECTOR 

4 y" CONDUIT LOCKNUT, GALVANIZED 

• 0. Z. A50 INSULATING BUSHING 

• 1/z • CHASE CONlJll/T NIPPLE, GALVANIZED 

L_~_ 
HUBBELL 7057 ARMORED CAP 

/ I P-52955 TERMINAL PUNCHING I 
C---
/OFT KS-1514.J 18 GA. 2 COND. CORDAGE 

AS SK STATION WIRE /IVORY OR BROWN J IIEO'D 
Ar "'" ·oRollNo --- · · --

-
lt_C(J__'D_ --- - ---·· -----------------

I 

---'-- 142 AMPLIFIER 
- ---· --· -----

-~-
350 8 VACUUM TUBE 

------------·----·-·--- - - - -- --- ----INPUT 
LEADS G

1

8H' ' 
2 

P-!129/J!J '5 JourPur 

V " ~ 
~) TO GROUND 

12 

13 
C--

2 6SN7 GT VACUUM Tl/BE 
-----

I 5UfG VACUUM Tl/BE 
- - ----- -------·-· --- --------- -·--

SK- srA rlON WIRE ------------------lr";-----,t 

~l~.611~ 
NOrE-2 

J_!__ -'---
15 !J 

/6 I 

17 

/8 I 

KS-13625, L-3 CABINET 

LITTLEFUSE 313002 2 AMP, "sLo -BLo'' FuSE 

G0-678 AMPLIFIER SHELF 8 BACKBOARD 

ES-528772 CORO CLAMP BRACKET 

TINNERMAN 6A CORD CLAMP 

KS-15143 CORDAGE 
IBGA 2 CONO. 

(CUT TO REQD. LENGTH) 

-

'O 0 
FUSE HOLDER-

RUN CORD UNDER LEADS TO FUSE HOLDER 

HUBBELL l'05l CAP 
(ATTACH AFTER PLACING 
AMPLIFIER IN CABINET) 

MO~ LEADS LEAD NEAR . 
CONN. TO AKJ/O INTERFERENCE 

SKETCH-A 
AC SUPPLY TO ltf2A AMPLIFIER 

( sorroM VIEW I 

O.ZA!JOBUS~ 
- ~ Y," CONDUIT LOCKNUT 

lfo~lcll82
Tf/l!',tfg[f:uTJ 

CLAMPING DETAIL -\ 

SKETCH-8 

0 

0 

CLAMPING 142A AMrt..1r1r:,rr ,,,, 

KS-1~625, L../fCABINET 

NOTES: 
I. I, P-52955 TERMINAL PUNCHING IS 

Fl/RN/SHED WITH CA81NET. 

2. REFER TO JOB SCHEMATIC DRAWING 
FOR CONNECTION OF INPUT AND 
OUTPUT LEAD. 

S. THE CORO CLAMP 8 BRACKET LISTED 
SHALL BE INSTALLED TO HOLD THE 
CAP IN THE RECEPTACLE. 

tll 
l,'%j 
(") 

j 

~ 
(") 
-.J 
p 
tD 
0 p 
0 
c..:, 
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'"CJ 
Ill 

(IQ 
(1) 

..,. 
0--. 

TO LOW 
LEVEL I 

":fs/t I 

/2AXT 

SOORCEel~ I f ;;j 111 

TO TEL. 
MIKEOR 1 

tJ;fL 1 

1'cfJ/gE , I o-t-----..--

() 
,M 

• REAR"VIEW 
POTENTIOMETER 

{R2) 

,.. 
(R4J.,.._ ___ · I 

(R2J 

(Cl/ 

• (RJ/ 

(PZI: 

F/G.49~ 
OUKANE MOOEL IA.385 10 WATT AMPLIFIER 

/2AXT 

(116/ (R/41 

/T2J ,,.-o 

(RIJ/ 

t4/ 
!fYJGT 

(VI/ 

{T/J 

(/OKI 

"'r 

(TOV/ 

(4·8.n.l 
(CJ 

Cl.l 
tc:l 
() 
i-3 
0 z 
() 
-:i 
0 
c:o 
0 
0 

0 
w 
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"d 
Ill 

O'Q 
ro 

"" -..J 

0 
r@ '~ 5 

) 0 

OUTPUT -
70V. 

: 
©-. 4-8 

-© C 

§ "---

@) 

Q 
'7~ 

l 

@J-J. 
~' sL 

: 

LINE 
TRANS. 

TEL. LINE -
I @-.__ 

2 ©-.___ 

C © 
,____ 

@ 

FIG. 498 
190 -725 

•O USCCJ ON 
IIIIQ D 

PIA385 

@~ @ 
L 1ST OF ELECTRICAL PARTS 

LEGEND DESCRIPTION QNTY. PART NO. 

'(;) ·y, PLUG- OUTPUT 3 570-4286 PLI 
PL2 " - MIC. 2 570-9159 

r'RJ\ PL3 " -PHONO I 570-9618 

-->,.fv\(\~ 
RI RESISTOR IOK OHM I W. I 600-0116-103 

AAA 
R2 " 33K " " I 600-0116-333 c--4_ .. b R3 " 47K " " I 600-0116-473 Q ~ •R2 

1,,,) "'-; '' '-..._./ 
f---,'.o 2 3 _:;, , 635-03 - 08653 

~4 \ 

SI SOCKET 2 

s,,;-- ' -- ) \ Bl TERMINAL STRIP 4 703-229 
~ ,._ ' 

..., - --:a...NOT( 

"--- MIC. REMOVE JU .. P[RS 
TRANS. W>!EI, U51NC. .,.,c; 

MATCHING TRANS ---FOR. LOW 1MPED ,- --- --- --- I 

MICROPHOWE .S I i -r--------------, I 

~ 
I I 

; '--

I I I 

I '--
MIC.2 MIC.I I 

I l o o o ] 
I 

- - I I ~ 

@- I I I 
I @- >-- I >-- >-- :®I ~ I 

LJ 0 o I ~ 

I w I I 
? I I I 

,___ 
2 ©- >---- 2 @- >-- I I ,___ 

7 7 I L ·--------------:_j 
..,____ 

~ -@ C ©- >--
..,____ 

C -- --- --- --- ---
,..__ ,____ MODEL 3A65-LINE MATCHING TRANSF'ORMER ~ 

® ® II 3A2 5-MICROPHONE ti II ,___ 
II 3A55- II II II 
II 3A60· II II II 

.__ 
..,____ 

'--
.__ 
-

M•TERIA.L f'"INl~H 
01 ADO SCH[lw'ATIC 3-11-5 7 

UNLESS 0THCRWt5E S.PCCIFIE.D b[CIMAI.. OIMfNSION!i TO BE _ FA.-.CTIONAI,. OU•H NSIONS TO BE± IS$LJE v,0,,5 OATL" APPR 

illJU~IE 
DIAGRAM 5CALE OAT[ 11-29-56 ~ 

SCHEMATIC 01 
ADAPTER BOX o,v .. wN{,41(1! \ APP'O f/'-' I • O<'. CORPOII.AllON 

1 NO. 190-725 ESTABLISHED AS 0P£RA010 192 2 99Al20 
CH£C.t<&o/J~ ENGR ST CHARLES ILLINCIS lJ S A 1S5'11 

t/l 
trl 
(') 

j 
@ 
(') 
-J 
0 

c:o 
0 
0 
0 
w 
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'U 
Ill 

(IQ 
(1) 

... 
OJ 

LEGEND 

Cl 
C2 
C3 
C4 
C5 
C6 
CT 
CB 
VI 
~ 
V3 
V4 

Fl 
NI 

SI 
52 
SJ 

RI 
R2 
R3 
R4 
R5 
R6 
RT 
RB 
R9 
RIO 
RI/ 
Rl2 
Rl3 
Hl"f 
Rl5 
Rl6 

,..,, 
P2 

SW 

Tl 
T2 

F/G.49C 
l'IIRTS LIST ANO TUBE //01.TAGES f'OR PIA385 /)(/ KANE AMPL. 

LIST OF ELECTRICAL PARTS TUBE VOLTAGES 
DESCRIPTION QTY. PART NO. 

CAPACITOR .0022 MFD. 500V. I l99-/002-222 .. 
25 25V. 3 /99 - 200/-256 

5-10-20 .. I /99-2904 
20-20 500V. I /99-2914 

.CXXJ25 " 500V. I /99- 300! -251 
" .Of " 400V. I /99- 4025-103 .. 

.047 .. 400V. 5 /99- 40'c5-473 .. 
.10 400V. I /99- 4025- /04 

ELECTRON TUBE 5Y3GT I 262-5Y3GT ,. 
6V6GT 2 262- 6V6GT .. " l2AU7 I 262- /2AU7 

TUBE SOCKET PIN NUMBERS 
TYPE I 2 3 4 5 6 7 

V4a X 

l2AX7 /61 V.D.C. /.5 V.D.C. 6.3 V.A.C. 151 v.ac. 
V4b X 

l2AX7 
l92V.D.C 152 V.D.C 154 V.D.C 63 V.A.C. !54V.D.C. 

V3 X 

l2AU7 121/0 V.D.C 67 V.D.C. 74 V.D.C. 6.3 V.A.C. 67V.D.C. 

V2a X 0 

6V6GT 
6.3V.A.C. 310 V.D.C. l305V.D.C 6.3 VA.C. 

V2b X 0 

6V6GT 
63V.A.C ~!OV.D.C. ~05V.OC. ~.3 V.A.C. .. .. l2AX7 2 262-t2AX7 VI 
320V.D.C. ~05V.A.C 305V.A.C. 

5Y3GT 

FUSE 2 AMPERE TYPE 3AG2 I 320- 835 - 0200 
USE A /0 MEGOHM INPUT V.T.V.M. FOR 
VOLTAGE MEASUREMENTS TO GROUND. 

LAMP PILOT MAZDA 47 I 456-/ NOTE: ALL FILAMENT VOLTAGES 
MEASURED BETWEEN PINS MARKED o ANO x 

RECEPTACLE MICROPHONE 2 597-7299 ,. 
AUX. I 597-12692-0I 
OUTPUT I 635- 03-0965/ 

RESISTOR 6800 OHM WATT I 600-0080-682 .. /001( ' 
,. .. 

4 600-0080-/04 .. 
I MEG." 

.. .. 
4 600-0080-105 .. 

1200 
.. 

I 600-0080-/22 .. 1500 " .. 
I 600- 0080-/52 

15K .. .. .. 
I 600- 0080-/53 .. 330K " .. .. 
I 600-0080-334 .. 2700 ' .. ,. 
I 600- 0080-272 .. 

33K 
.. .. 

2 600- 0080-333 .. 
4700 " 

, . .. 
I 600-0080-472 .. 47()1( ' .. 
4 600- 0080-474 .. 68K ' .. 
2 600-0080-683 .. IK ' I WATT I 600-01/6- 102 

!OK I 
,, 

I 600- 01/6- 103 
4700 I I 600-0116 - 472 
200 

,, 
5 

,, 
I 600-/008-20I 

rvt c.rv I /vr,rc. r err 5vvK 3 60/-6/ ,, 
2.5MEG I 60/-94 

SWITCH A.C. I 680-/92 

TRANSFORMER - OUTPUT I 7/0-2054 
" -POWER I 710-4097 

8 9 
0 

/.5 V.D.C. 63 VA.C. 
0 

l.5V.D.C. 6.3V.A.C. 
0 

2.~ V.D.C. 6.311.A.C. 

17 v.o.c. 
ITV.D.C. 

l:5.ro v.o.c. 

U,l 

tr'J 
n 
J-3 

~ 
n 
-::r 
0 

c:o 
0 
0 

0 
c,.; 
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'"d 
Pl 

l)Q 
(D 

,j:,. 

'° 

TOLOW I <>'+-----~ 
Ji~~~ 
MUSIC 

SOURCE 

TO TEL. 
MIKE OR 

HIGH 
LEVEL 
MUSIC 
SOURCE 

FIG. SOA 
DUKANE MODEL PIA460 
20/30 WATT AMPLIFIER 

(R/5) 

n 
M 

8 

REAR VIEW 

l2AU7 
VJB 

I Tl/ 

(Bil 

/R25} 

IICJ•J 
.,,. 

(R25} 

I_(C/4} 

.,,. 

!i1ZI§;. 

l PARTS SHOWN WITHIN DOTTED AREA ARE 
NOT FURNISHED WITH AMPLIFIER. 

2. AUX. INPUT MAY 8£ WIRED FOR AN AOOITIONAL 
PHONO, MICROPHONE CY? RELUCTANCE INPUT. 

,'- CIRCUIT SHOWN WITHIN DOTTED AREA FOR 
RELUCTANCE TYPE PICKUP 

Ul 
t:c:l n 
1-3 ..... 
0 z 
n 
-:J 
0 

tO 
0 
0 
0 
c..:, 
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'"d 
p., 

(IQ 
(1) 

u, 
0 

§ 
/~ 

i~ "'-----/ . 
2 3 

~ I _r--.,_ 4 VT 
>--4<)8 "·j 5o)--

~ 
LINE 

TRANS. 

TE~JE 

@ 
I 

@--2 

@------
C 

~ 

(51', 
''--._,/ 

Q IOK 
~rV\/1/Vv-

@ ~ 
( 

70V. COM. 

OUTPUT TERMS. 
ON IU460 

FIG,. 508 
I 190 726 

wo. USE:O 0,., 
•C:CI D 

PIA460 

~h ~h- '.PLO~ 
LIST OF ELECTRICAL PARTS 

,_,. LEGEND DESCRiPT'O'-J QNTY PART NO. 
/3'- ~21 ,6 

I , ~~~ ·3 I 2 PLI PLUG-MIC. 3 570-92 
PL2 " -PHONO I 570 -9618 

RI RESISTOR IOK 'OHM IW. I 600-9618-103 

SI SOCKET I 535-03-08653 

Bl TERMINAL STRIP 4 703-229 -

' 
--- ---~ 

~--------------~ 

I I 

I I I I I .,'d I 000 J : 
-

I ,,o',. , ~ :91 
.._ 

MIC.3 MIC. 2 ~I 
.._ 

~ - 1 I e/ I I I ' ' 1 ~ '---
I ®- I @- I ·~ i --·· I I I 

I i ~ I I '---
I i I '--L '----~--------l_l 

2 @--- 2 ®- - >-- 2 (§;- '--
C-.__ -- --- --- --- ---

MODEL 3A65 LINE M.ATCHING TRANSFORMER '--
.._ 

C @-~ C @- >-- C @-- .._ 

(B~ 
- ~ 

!~ ® 
'---

'----/ '-.__/ 
.._ 

.._ 

.._ 

.._ 

.._ 

MATE~IAL 1""1Nl$H 
01 ADO SCHEt..1ATIC l-l l·S7 

VNL£SS 0TM£RW15£ SP£CIF1£0 DECU•U,L DI._.F. .... S10NS TO B!" _ FRACTIONAL... 01M/f"MSION5. TO BE+ ' IS.SUE" WAS OATf! APPR 

ill)(UWIE SCHEMATIC DIAGRAM SCALE DATE 11 - 28 - 56 '---
01 

ADAPTER BOX $"'.~ .. I 
~ CORPORATION DRAWN( v. APP'o r-:..:/ 

ESTABLISHE:O AS OPE'RAOIO 191.Z. 99Al21 c ... ,c .. oy· .-j ENc;·R. I NO. 190-726 
ST. CHA~LES. ILLINIOIS. U. 5. A. hSSUI .. 

I 

00 
ti::! 
n 
1-3 -@ 
n 
-:J 
0 

tO 
0 
0 

0 
c,:, 
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'"d 
Pl 

l)Q 
(1) 

U1 
...... 

LEGEND 

Cl 

C2 

C3 
C4 
C5 
C6 

C7 
CB 
C9 

C/0 
Cl! 
C/2 
C/3 
C/4 
C/5 

VI 

V2 
V3 
V4 

Fl 
NI 

RC! 
SI 

S2 

SJ 

RI 
R2 

RJ 
R4 

R5 
R6 
RT 
RB 

R9 
RIO 
RI! 
R/2 
R/3 
R/4 
R/5 
R/6 

R/7' 
RIB 
R/9 
R~ 
R21 
R22 

R2!J 
R24 
R25 

R26 
R27' 

FIG. SOC 
PARTS LIST ANO TUBE VOLTAGES FOR 
OUKANE MODEL PIA460 20/30 WATT 

AMPLIFIER 
LIST OF ELECTRICAL PARTS LIST OF ELECTRICAL PARTS 

DESCRIPTION QNrY. fWlr NO. LEGEND DESCRIPTION QNrY. RARr NO. 
CAPACtrOR .00I A/FD. 500V I /99-1002-102 Pl POT'ENTIOMErER 500K 4 60/-6/ 
CAPACITOR .0047 A/FD. 500V. 2 199-/003-472 P2 PorENTIOMETER 2.5 MEG. I 60/-94 
CAPAClroR 0068 A/FD. 500V. I /99-/003-682 P3 POTENTIOMETER I MEG. I 60/·IOI 
CAPACtrOR 25 A/FD. 2511. 4 /99-200/-256 P4 PorENTIOMErER 2.5 MEG. I 601-102 
CAPACtrOR 20 A/FD. /5011. 2 /99-20/6-206 

CAPACtrOR 20-20 MFO. 500.V 2 /99-29/4 SW/ SWtrCH S.P.S.T. I 680-6615-0/ 
CAPAC/n:JR ro-20·/0 A/FD. 35011. I /99-2933 
CAPAC/Tr!R .0001 A/FD. 500V. I /99-3001-10/ 81 TERMINAL STRIP I l'O!J-219 
CAPAC/Tr!R .00035 A/FD. 50011. I 199-300/-35/ Tl TRANSFORMER- OIITP/JT I 7'/0-2062 
CAFl4CITrlR .5 MFD. 400V. 3 /99-40Z2-$J4 rt TRANSl'rJRMER- POWER I 710-4103 
CAPAC/Tr!R .25 A/FD. 40011. 2 /99-40Z2-2!U 
CAPAC/Tr!R .047 A/FD. 40011. 7 /99-4025-473 
CAPAC/Tr!R ,0005 MFO. 400V. /99-4025-50/ 
CAPACtrOR ,003 MFD. 1600V. 2 /99-4060-302 

CAPACITOR .00005 MFD. 50011. 3 /99-300/-500 

VAC/J/JM r/lBE 51146 I 262-51146 

VAC/J/JM r/JBE 588/ 2 262-588/ 

VAC/J/JM n6E l2All7 2 262·/2All7 
VAC/J/JM 71JBE /2AX7' 4 262-l2AX7' 

Fl/SE 3AMP. TYPE JAG I 320-835-0300 

LAMP-P/LOr MAZDA 1' 47' I 456-1 

RECrtF!ER rrPE 4YIL I 595-21 

RECEPrACLE -MICROPHONE 3 597'-7'2!9 

REr:E:PrACU- PHONO 2 597'-1269-2 

RECEPrACLE !J 635-0!J-08653 

RESISTOR /000 OHM. 1/2 W I 600-0080-/02 
flESISrOR /0 K OHM. l/2W I 600-0080-/03 TUBE VOLTAGES 
RES/SrOR IOOK OHM. 1/2 W. 2 600-0080-/04 
RESISTOR IA//$. OHM. 1/2 W II 600-0080-105 
RESISTOR 1500 OHM. i/2W 6 600-0080-/52 

TUBE TYPE 
SOCKE:7' PIN NUMBERS 

I 2 3 4 5 6 7 8 

RESISrOR 15K OHM. 1/2 W I 600-0080-/53 V4 A-BC l2AX7' 7'5 v.o.c. 0.8 v.o.c. 6.5 V.A.C.• 6.511.A.C. 0 55 v.o.c. -0.5 V.D.C. 0.51/.DC. 

RESIST"OR 150K OHM. 1/2 W. I 600-0080-154 V4D l2AX7' 12511.QC. 65 V.A.C. 0 6.5 V.A.C. o 17'511.DC. 

RESISTrJR /BOK OHM. 1/2 W !J 600·0080-184 V5A l2AU7' 9011.0.C. 6.!Jl(A.C. o 6.5 V.Ac. 0 7'5 v.ac. 

RES/STrJR 2200 OHM. l/2W 3 600-0080-222 
RESISTOR 220K OHM. l/2W 3 600-0080-224 

V!JB l2AU7' BOV.D.C. 6.!JV.A.C. o 6.3 V.A.C. 0 210 v.o.c. 
~A-8 588/ 6.511.A.c.• 455V.O.C. 34011.D.C. -591/.DC. -!J9VD.C. 6.511.AC., 

RESISTOR 2roo OHM. 1/211' I 600-<>080-272 VI 5U4-G "'""'-#OIi}£ 57!1V.A.C. 37!1 V.AC. 51tA.C. 

RESISTOR 27'1< OHM. l/2W I 600-<>080-27'!1 USE A 10 M/$0HM INPUT l(T, V. M. FOR VOLTAGE MEASUREMENTS ro BIIOUND 
RESISTrJR 27'0K OHM. l/2W !J 600-0080-27'4 
RES/SroR 33K OHM. l/2W. 2 600-0080-!JM 
RESISTrJR 4700 OHM. l/2W I 600-0080·47'2 

NOTE: ALL FILAMENT VOLTAGES MEAS/JRED BET~EN PINS MARKED OAND X 

RESISTOR 47'K OHM IP W. r 600-0080-47'!1 
RESISTOR 470K OHM. l/2W. 6 600-0080-474 

RESISTrJR 560 OHM. l/2W I 600-0080-56/ 

RESISTrJR 68K OHM. l/2W 6 600-00S0-683 

RES/STrJR /OOK OHM. I W. I 600-0116- /04 

RESISTrJR 27'00 OHM. I W. I 600-0116· 272 
RESISTOR !J!JK OHM. I W. I 600-0/16-!133 
RESISTrJR 47rJ OHM. I W. I 600-0116-47'/ 

RESISTrJR !OK OHM. 2 w. I 600-0/53-/03 

RESISTrJR /000 OHM. /0 II' 2 600-1012-/02 

RESISTrJR !OK OHM. 25 W. I 600-/0/4-IO!J 

RESISTOR 2000 OHM. 25W. I 600-KJ/4-202 

9 
6.5 V.A.C. If 

6.!JV.A.C. X 
6.!JV.A.C. X 

6.!JV.A.C. A 

00 
tr:! 
(") 
t-3 ,.... 
@ 
(") 
-.;J 
0 

co 
0 
0 
0 
c.:, 
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'"CJ 
p, 

l)Q 
(1) 

Vl 
N 

F/6. 51 

NOTE: 
AMPLIFIER IS SHIPPED WITH Cl a C2 STRAPPED 
DUT. WHEN USED WITH DRIVER LOUDSPEAKER 
WITHOUT NETWORK CUT STRAPS AS REQUIRED 

INPUT 

4 v---;-------' 

6. 

3.0V 

85V. 

VI 
6CG7 
-i 

B C: --~~~ .o a::o, -gJ ,.~ ~j~' -. 
.. 

"'c: 
IC~ 

250V 

LEGEND 

n • OHMS 
K s 1,ooon 
M • 1,000,000J\ 

C9A 
40-+ 

ALL CAPACITANCE VALUES IN MFD. 
UNLESS OTHERWISE INDICATED 

4665 TRANSFORMER IMPEDANCES 

OHMS 
·30150 
125/150 

250/300 
500/600 

CONNECT TO 
1-6 
I- 6 

1-6 
1- 6 

STRAP J2 
1-5, 2-6 

1-4, 3-6 (CT IS 2-5) 
2-4, 3-5 

3-4 

ALTEC LANSING 
1568 A AMPLIFIER 

Rl7 
1500/l I°' 

6~h1 210v I 

RIB 

47K 
IW 

390V 

8 

FIRST MADE FOR 

RI 19 
4700n 

IW 

C IOA B_LBO 

OUTPUT 

_tll~~70V.) i61l (2SV.) 

80 (IBV.I 

40 6V.I 

COM (0.) 

' I uGND 

TOL1lAANCO:• •11c1D•T ... NOTU:>, PflACT. a ,,..., o,rc. a .ooe• HOLE •m•• OTO II&• • .001 01111:fl ,,,., S .OOI •HGULAA a ,, •• 

ALTEE 
A N A H EI~ C A L I F O RN I A 

1568 A AMPLIFIER 
SCHEMATIC 

.. G. J.S. I 6344 

l'./.l 
t,r:j 
(') 
i-3 
0 z 
(') 
-J 
0 
tO 
0 
0 

0 
w 
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'U 
Ill 

OQ 
ro 

Ul 
fl>-

......_11'11[11 IS .. f'Hll WITH Ct 
9Tll4"'0) OUT. 
WHEN UKD WITN 110 TTI'£ 

~

llECIJYEII WITll>UT NOWOll:tt, 
TitS STIU.P. 

STIIAP HIIOVID IIE:9PONH 
0-11 APN:OX.-J.DI 

r % 
v,JI 

N'UT Cl 
.OOIIFD. 

II 

I ~-

i Li 

I :::1 In L_ __ _j 9~ 

IUlf'L.trl[lll II IHlf>f'f:b WITH Tlll.t.HS., 
Wlft[D AS SHOWN. Jll:CONN!CT U TZ 
HQUll:lD fOII NOMI._ L .. [ 1014 
VOUAI[ 

[.,~.:~c.rl-, so,-: 
1·····~~1 " ... 
I 
' ' ~:-i-... I I I 
I PLATE 

.,. 
2,20OA 

11430-5 

lij~ij~f 

FIG. 53 

1 kMbb I ~~A ~ 

WHEN POWER~PPUEO TO 
UIIOA ftftl-AMPUAEJIS STRAP 
lllllSTOltl • TIC RI.LOWINI _ .. 

--

ALTEC LANSING 
1530A AMPLIFIER 

t:l.l 
t;rj 
Cl 
~ -0 z 
Cl 
-J 
0 

tO 
0 
p 
0 
C.:> 
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'"d 
ll> 

OQ 
(1) 

U1 
U1 

FIG. 54 

NOTE: 
AMPLIFER IS SHIPl'ED WITH CI a C2 STRAPPED 
OUT. WHEN USED WITH DRIVER LDUDSPEAKER 
WITHOUT NETWORK CUT STRAPS AS REQUIRED. 

"' ii:~g 

zq I t • t 

4 

-- ----,-- 4665 \ I-:-_ ~ I 
I ~ ~'"' I 

I 
I 
I 
I 

4665 TRANSFORMER IMPEDANCES 

OHMS CONNECT TO STRAP J2 
30/50 1- 6 1-5, 2- 6 

~ 
"' "' 

:~~ IC a, 

"' !? 

250V. 

47K IW 

LEGEND 

!t • OHMS 
K = 1,0001\. 
M • I,000,00Q.n. 

ALL CAPACITANCE VALUES IN MFD. 
UNLESS OTHERWISE INDICATED 

RII 

.0005 

SI 

I 

125/ 150 1- 6 1-4 3-6(CT IS 2-5) 

250/300 I- 6 
500/600 1-6 

2-4,3-5 
3-4 

ALTEC 
1569A 

LANSING 
AMPLIFIER 

I I 

V3 VS 
6CA7 /EL34 

,~4ilt~ 

V4 VG 
6CA7 / EL34 

501+ 

-
v~, 

V7 
Ill 

o(II IC:: - II A I/ - I 

va 
PL.I 

FIRST MADE FOR 

I 

R2I 

4700 IW 

390 v. 

CIIA,8,.J _+ 

B·O 

Tl 
16433 OUTPUT 

621\ (7<N 

I 6 /\ {3611)1 
8/\. (25V) 

44 (IBV) 

COM (0) 

GND. 

Tcx.1111 .... C:II:• ,r&,;:a:...- All NOTl:llo "'ACT. I[ ,,..., DIIC. • --- HOLi: IIIZIIS OTO 1111• • ..001 OVIIII I, .. S - AHOUPo.AII • 1/11• 

ALTEE 
AnA_~ .,:_°'-LIPOIIINllt 

1569A AMPLIFIER 
SCHEMATIC 

"A.11, I 6_3_4Q 

Ul 
t::l 
() 

1-3 -0 z 
() 
-;J 
0 

co 
0 
0 

0 
c..:, 
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'U 
II> 

(IQ 
(P 

ln 
Cl' 

NOTE 2 

C9 .002 CIO _.001 

,ib9
t< " 200K 

" " 

VI 
12 AX 7 

-" 
:0002 

" ""' 

"' ,. 

"' ,. 
~_lu.2~ 

V2 
6SN7GTB 

" ,oo, 

"" ,oo, 

FIG. 55 

_f5n.l 

V3 
6W6GT 

"" 100.t\. 

"" 100.n. 

,';;--_...._--◄ 300V. 

vs 
811-A 

VG 
GND: 6W6GT Bll·A 

C6Aj ◄ O C6!_I _40 

... 
4665 TRANSFORMER IMPEDANCES 

/-1~ - - - --
I 

OHMS CONNECT 
TO 

'6')1 30150 1-6 
I 1251150 1- 6 

250/300 I -6 
NOTES: 500/600 I -6 

1 INSERT ACCESSORY RELAY CONTACTS 
IN POINT MARKED X 

2.AMPUFIER IS SHIPPED WlTH C9 ANO Cto STRAPPED OUT. 
WHEN USED WITH 720 TYPE RECEIVER WITHOUT NETWORK, 
CUT THIS STRAP. WITH jTRAP REMOVED RESPONSE 
AT 350~ IS APPROX. -6 08 

LEGEND: 
A= 011MS 
K ~ l,,QOO.t1. 
M • I, 000,000 A 
ALL -CAPACITANCE VALUES IN MFD. 
UNLESS OTHERWISE INDICATED 

ALTEC LANSING 

1570A AMPLIFIER 

S2 S l 

T2 
STRAP 6236 

1-5,2-6 
!-4 ,3-6 
(CT IS 2-5) 
2-4 ,3-5 

3-4 

Fl 

.f8 n6 

6.3 V. 
8A 

PL I ~·-~~ V1 THRU V4 

Tl 
16416 

C: I bt<"I. 017~
2
:-LINE) 

~IJIE I m. 0 "A 

E I "" o-OA 

GND. 

AL TEC LANSING COlPO«ATION 
•cvuc, .. ,u•.c,.,« 

SCHEMATIC 
1570 A AMPLIFIER 

6177 

t/.l 
t,,:j 
C":l 
t-3 ..... 
0 z 
C":l 
-::i 
0 

i:o 
0 
0 

0 
c,:, 
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FIG. 56A 
GRAYBAR G8-I026A DIVIDING NETWORK 600.12./600..11. 

GRAYBAff"GB·I026A DIVIDING 
NETWORK 600.tl/600.12. 

H0.11. 

2 
H0.11. 

2'#0.11. A 

3 
240.11. 

240.11. 

4 

240.11. 

5 
240.11. 

240.11. 

6 
240.11. 

240.11. 

7 
240.11. 

240.11. 

8 
U0.11. 

9 
240.11. 

10 
240.11. 

BL 

INPUT 

Jro "" M ro AMPLIFIER INPUT 
OR 

TO FIG. 29 

J 
PRE·A;o,,,_IFIER 
600.n. OUTPUT 

'-....:..:....(;>1-----+---

SECTION C70.900.03 

Page 57 
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SECTION C70.900.03 

Page 58 

FIG. 568 

LINE-LEVEL FROM 70 VOLT OUTPUT 

,-------1 

i O [> 70V: ] TO LOCAL GROUP 
I OUTJ OF LOUDSPEAKERS 

I O -~--+----------
1 
L _______ J 

AMPLIFIER 

DB 
15 
20 
25 
31 
34 
37 
41 

R 

600 J TO FIG. 29 
OHMS <TELEPHONE LINE 

AND REMOTE AMPLIFIERS) 

R 
1400 
2700 
SK 
l0K 
15K 
20K 
33K 

THE SHUNT RESISTOR IS ALWAYS 600 OHMS. 
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'1J 
p., 

{)'Cl 
(1) 

u, 

'° 

FIG. 57 
K0602S 

( MFR. 0l3C) 

ro 
FIG. 578 

FIG. 57A 
(L/} 
120-HS 

REPEAT COIL 

4 2 

PCHG.81 

I 
TO 

-· l ~ I J -· , ... 
PCHG.3 

p 

(Ct} 
439A 
2MF 

•11Hi1S2, 

•1IHil11,1,-J 
@ 

(BF} 
JJA·/30 

2 

(Rt/ 
8·611' 3 

FIG.SlC 

mK~l;f0s1s 100-'2~ 

PCHGl -J 
(SW} 

FIG.578 

t 
p t 

_3' 4 REPT COIL ro STATION [r 
TERMINAL -

R I O~ I , ncr . .,. ~-":_"'T COIL 

;,i Jr(SW) REL 

!J REP. COIL 

IB(SW) REL. 

2 REP. COIL. 

2T (SW) REL. 

?Rlt::W)REL 

---· ·--~T'7iEL. 
[ 

A 

ro LIN£ B -- ·-· 
AAIPLIFIER l O I 11;11~/R 

4B (SW) REL. 

" ] RI. TOF/6. 57C 

IT 
PCHGS. ON 

2

f'CHJ. 9] 
4T TO 

~ 2 FIG.578 

rPCHGO 

224A rs. 
ON UNIT 

~ 
t 
~ 

TO 
FIG.578 

t:: ~ 

KS-141'6 ~1 ~ l.' ~ 
'--../ 

ro 
F/0,578 

CIRCUIT REQUIREJENTS ar 

APRARATUS CIRCVIT Pft£PARATION OIR£CT ClJRRENT n.ow REt> ISS. 

mr S££ f--.--~=~-r----1 "" 

ft:-rs,~. I COO£ 81/:~ 1-----";:;__;r'-';_c__--l,JSlP 1:£f ~- ~ ~;K :s; ::,'· REMARKS 

IIELAYS 
----;:,;17 

!'_F )UA-1'0 [IIO/NI ! H I....M 

-~·141 11»/IR I H I 41' 

IM (Ill) 

!!J!....1!!!l R 

0 

.&L!Z. 

,. 
Ti -;, 

~ 
fM_ 

E.._ 
,-_j_ 

p 

ro -
[ 

Ml 

FIG.17 M2 I □.-:.1 

:ll ~,rn[ 
® 

~ 
N0.2B(CO)REL. S 
S0·66S04·012,FIG. II 

gs 
!' 
[6 
[9 
;JO 
!' 

.JT(SWJ REL. 

'fB{SW) REL. 

GROUND 
2
:~N !21 (C2) CAPAClrGR 

PCHGS.ON 
224A T.S. 
ON UNIT 

NOTES: 

I. FOR USE WITH X·BAR PBX SYSTEMS: 
(A) MODIFY LIN£ EQUIPMENT ASSOC/ATFO 

WITH PUBLIC A!XJRESS TERMINAL FOR 
KEYLESS STArlON IN ACCORDANCE WITH 
CIRCUIT NOTE 103 PER S0-66504-0I.J., 
ISSUE 200. LEAVE 'K" WIRING OF ''co" 
RELAY IN PLACE ANO REMOVE WIRE 
FROM N02 BOTrQM CONTACT OF"'C{)" 
RELAY PER SD-66504-012,RG.II.EXTEND 
''cd'LEAO,FIG.I, "s"oPTION, FROM NO 4 

EgJr:tllfff~~r~·r:::'to~lf~J2.FTGH 
(BJ STRAP IN RESISTANCES ''Rt."''R2.'"'R.J AS 

i,~Rft.~~7:,':: :lt.":r 't!i:~'fm 
ACCOMPLISHED WHEN NO DISTORTION IS 
HEARO IN SPEAKER DURING RINGING TRIP 
ANO CfIT- THROUGH. 

2, FOR USE WITH STEP BY STEP P.8.X. srsrEMS. 
(A) MODIFY "CO"RELAY IN LINE CIRCUIT TO 

SUPPLY GROUND TO NO 4 BOTTOM CONTACT 

et;l't;~'!,'--;f ;;~:/.!{;; OPnoN, WHEN 

.J. t~if/g;~;g; gff I~-/:1fEff>'flf:Mf.i.sTEMS 

4. REMOVE"M" OPTION WHEN THIS UNIT ISUSEO 
Wlffl OWG K0-65/S. 

Ul 
t,:j 
n 
>-3 -0 z 
() 
-;J 
0 

CD 
0 
0 

0 
c..:, 
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'"CJ 
Ill 

(Jq 
Cl) 

0--
0 

FIG. 58 (MrR.01sc.) 
£096 - MOUNTING PLAT£ 

P-2!J6708 
RErAINING CUP 

□□□ODD0°sLJ~U~ □~ 
r-=f-1 
I I 

fJ I 
I I 
I I 

L, I 
I I L ___ .J 

ENGINEERING NOTES: 
5l WHEN UNITS ARE MOUNTED ON FRAMES 

DRILLED FOR I ,Y4" MOUNTING Pt.A TES, 
ADAPTER BARS PER E0-92243-0/ WILL BE 
NECESSARY. 

52. PROV/OE ONE P-255'!06 PLASTIC RETAINING 
CLIP WITH EACH MOUNTING PLATE HAVING A 
TERMINAL STRIP. 

53. FOR WIRING DIAGRAM SEE FIG. 63. 

MANUFACTURING NOTES: 
I. THESE UNITS SHALL BE SURFACE WIRED. 

2. DESIGNATIONS IN (} SHALL BE STAMPED 
IN ACCORDANCE WITH J(B REQUIREMENTS. 

/89-IJ MTG. PLATE E/W 

B-6!7RELAY 
UA-130 RELAY E/W U-7 COVER 
UA-141 RELAY E/W U-3 COVER 
120-HS REPEAT COIL 
439-A CAPACITOR 
278 VARISTOR 
KS-14136 CAPACITOR 
103-0 INSULATOR 
426-A VACUUM TUBE 
18-AE RESISTOR 
19-AM RESISTOR 
19-EB RESISTOR 
18-KE RESISTOR 
439-A CAPACITOR 
224-A TERMINAL STRIP 
E/W 2·/03-0/NSULATORS 
UNORILLEO 

POSITION 

6 
20 
35 
56 
75 
85 
96 
104 
109 
127 
131 
135 
/39 
150 

/62 
ALL OTHERS 

Cl'.l 
trj 
() 
t-3 s z 
() 
~ 
0 

c:o 
0 
0 
0 
~ 
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'U 
Ill 

()'Q 
(1) 

a-­..... 

FIG. s, DIAL SELECTIVE PAGING APPLIQUE UNIT 
120-HS ,- /0.:, '1 A ...- ... ,.,.,., 

REPCAr CQIL L (SW) ~ v;-141 
FIG. 5"9 B 

PCHG.I . , .~ I 

!,J"""' ZMFa R = »L VARIS7"0R 

PCH<2 I 
ro m, 

PCHS J 

{RI/ 

"BL ,,.,.,, 
~ 

(Al 
ll-2.J5 . , 

d:-:' ~ 
, . 

lfB ......,sr o!--t 
, H--

,,,.,,_ 

~ -.; ' 2 
r 

2 

! . 
6 

~...______L 

FUS. 59C 
CIRCIJIT REfJUIREMENTS 

APPARA71/S MEr:H REO. CIRCUIT" PIIEPA.HATIONS =SEE ONflET CUfRE/ff Ft..OW .4Etl. -· co« ,SMP ~ 
, ...... 

SWCK 
rcsr CLIP GWTA SEr rEsr -·~· F,& viJ!!! ll"nMll.&fT.,..,._,fiRD. -NO. ·~""' M.A. M.A. II.A. 

REL YS 

SW '""'-141 H 4T .. .,,. 0 12.6 ,, 
A ll·2.J5 !SO ,r - 0 24.S 2.J.S 

511 '1'-11:• ~SPL 41 •• 0 ,. ... ., 
H .. 
R ,, ,,, 

.filL..!!!!.I!£ 
Y-/69 RELAY-MIN. rENSION IT, 2B SPR!Nf.S-REAOJ. 10 GRAMS, rcsr II GRAMS. 

, .. ~ 

, ~ 
2 r 

(R2 

IBAC . 
500.11 J.....- (C2/ 

.- SOO M.FD. 
+ KS-/4I.J6 

4'0J2 

ltOIAlfKS 

PCH6 5 

PCHS. 6 

PCHS: II 

0 

ro 
FIG.2 

r--7 .t ,.,, f 
/BAH 

.JZO .Jl 

,ss 
NO. 

t--

It--

PCHG./6 

PCH6 . .J2 

PCHG.17 

PCHfi./9 

PCHG.22 

PCHG.2tf 

PCHG20 

PCHG.21 

PCHG./8 

NOTES: 

I CONNECT PUNCHING :I OF THE 224A rs TO ~T (CO) RCl.AI' 
OF SD-66414-011 OR ro IT (CO) REl.AI' OF SD-6!¥61-0II OR 
TO 2T (CO} lf£l.AI' OF SD-66124-0II OR TO 28 (CO) RCl.AY 

OF SD-6tiS04-0l2, FJ(J. /I. 

ro sn 
UN£ 

SEE NO 

ro AMi 
VIA AtJ 

7115Ji:. 

ro PB.X 
NON-BCO 
IIATTERY 

[: 70N 

'" 
rE , 

IF/ER (" 
'Ll~Y RI 

) r, 

sa.fli'C{ R2 

tliJ AMP. 

TOAUXll.lAltl' 
FEAT/IRES AS 
lf£0UIRED 

, 
2 . 
t 
• 
6 

7 

• 
g 
,g 
i 
't 
'l 
~ ,, 
0 ,, 
~ 

22tfA rs. 
ON 1/Nlr 

-
,r 

,. 
,, 
,0 

,, 
22 

't ,. 
't 
'o' 
'if 
'! 
'! ,g 

'• ,, 
-224A TS 

ON I.INIT 

tf RCPT.COil. 

T RCPT. COIi. 

18 (SR) RCl. 

2T (SW} ltfl 

28 (SW) RCL 

ST (SW} lfEl.. 

.JS (SW) R£l. 

(R.J) RES. 

n~,= 
nw= 
~w= 
•w= 
uw= 
nw= 

.JS (A} REl. 

C2 CAPACITOR 

2. I/SE X OPTION IF PB.X BATTERY IS 24 VOLTS. OMIT X 
OPTION IF PB.X. BATTERY IS 48 l'OLTS. ASSOCIATED DRAWING CHART 

CE·2~006-0IOI EQUF'NENT OWG 

CT-2$006-0IO., T WIRING 

REPLACES OWG K0-602S 

THE PACIFIC TEL. & TEL. CO. 
OFFICE OF CHIEF ENGINEER 

PORTLAND 

STATION SYSTEMS 
70/A, 7IIA, 740E, 740AX 8 755A DIAL P.BX 
DIAL SELECTION PAGING APPL/QUE UNIT 

SIZE 

65 

RATING 

CS-25006-0/02 

U) 

t%:! 
(") 
i--3 ..... 
0 z 
(") 
-::i 
0 

c:o 
0 
0 

0 
w 
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'O 
Ill 

(IQ 
(I) 

0-­
[\) FIG. 60 

DIAL SELECTIVE PAGING APPLIQUE UNIT 
MOUNTING PLATE 

P°¥:55706 

ll£T.cfiiiii6 CLIP 

□□□ (LIJ □Do uuu lg 

., 

.,_ 

NOTES: 
THESE //NITS SHALL 8£ S/JHFACE WIHEO 

DESl6NA rtONS IN ( J $HALL 11£ $TAMPED IN ACCOROANCE 
WITH JOll REQUIREMENTS. 

ENGINEER/NG NOTES 
WHEN l/fll/T'S All£ MOI/NTED ON FIIAltlCS DRILLED FO/t I :J/,f" 
MOU#nN• PLATES, ~DAPTCR #AIIS PER £D-!J22•U-OI WILL 
« ltECESSA/fY. 

l'ftOVIDC ONE P--lnTO,, PLASTIC lt£TAINII# CLIP WITH EACH 
IIOIINTINB PLATE HAYIIH A TEIHIINAL STIH/f 

/11!1-A MTG. PLAT£ £/W POStrlON 1,WORflLEO 

Y-16g RELAY E/W u-, 
COVC/f 

tl·2JS RELAY £/W 11-T ,, 
COVER 

IIA-1-,1 RELAY £/W U-3 ,. 
COi/Eif 

IIO-HS lf£P£AT COIL •• O~-A CAPACITOR .. 
~L YARISTOlt .. 
ltS-141:J• CAMC!rOR lot 
,.._ RE$ISTO/f /IT 
IMC lt£SJSTOR ,., 
/BAH RES/STOit ,,. 
114-A TCIIMINAL sr1t1, 
E/W 1-lf»·D JNSVLAT'rlRS ,., 
/JNORILLED ALL OTHERS 

ASSOCIATED DRAWING_ i1_·'i~•Vf!·'·=--
cs-2!Joo6-o,oz SD W1RING DIAGRAM ---
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LINE MATCHING TRANSFORMER KS-12O48 

40---------0 
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FIG. 64 
KS-l4792,L5 LINE MATCHING TRANSFORMER FOR INDOOR USE 

KS-14792, L5 TRANSFORM£/ 
'OUNTED IN 1O5-BAPP.BOX 
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FIG. 67 
GB-3609 TRANSFORMER ASSEMBLY 

(PART OF S3 & SS) 
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GB-3608 TRANSFORMER ASSEMBLY 
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FIG.69 
DUKANE 710-3060 TRANSFORMER AND 5Al05 LOUDSPEAKER 
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FIG. 70 
OUKANE 710-3050 TRANSFORMER ANO 

5A90 LOUDSPEAKER 

OU KANE 710-3050 
TRANSFORMER 

(ELECTRO-VOICE 876) 

16..Q.OU 

2 

AMPil~IER [R·0------+~➔,-----1--04 
OUTPUT IN 

OR AREA GN : 
1 .J 

SELECTION ----➔1 -+1 -----+-"'()i__. 
RELAY u '-----------' 

n 
I I 
I I 
I I 
I I 
I 
I I u 

SECTION C70. 900. 03 

DUKANE 5A90 
LOUDSPEAKER 

LEAVE 6" SLACK LOOP 
NEAR TERMINALS 
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LOUDSPEAKF:R TYPE 

IMPEDANCE ( OHM5) 

MAX• Pa,1ER (WATTS) 

AUTO-TF:ANSFCRMER 

FIG. 71 
LOUDSPF.AKER AUTO-'lRANSFORMER COMBINATIOM> 

KS-Jli705 HOON AND s-2 OR S-3 
IB8 KS-Jli704 REC• UNIT S-1 KS-12046 S-4 KS-14792-Ll s-s 
8 8 u u 8 8 

12 30 4 8 4 4 
GB-3609 WATTAGE KS-12048 KS-J..uhl7 27A #TE-6L78 #KS-12Cl..8 ASSFJl'..jjI,Y KS-1h'i'>2-L5 IMFEDAN'CE TC S PEA KFR 

PRESENTED FROM AUTO-'IRANSFORMER CONNECTIONS 
TO LINE 70 r;oLT 

FRI SEC ffiI SEC PR.I SEC FRI SEC FRI SEC LINE SPKR. FRI SEC ( C:iMS) LINE 
u 2 u* 3 4 3 -12 db 2 watts Lc,ccc • 1/fli<-
4 l u 2 4 2 C-1 c-1 -12 db 4 watts 20,ooc 1/4 
5 2 1-12 1-2 4 1 4 1 C-1 c-2 - 9 db h watts 10,000 1/2 
5 1 1-12 1-3 1-12 1-3 5 2 5 2 C-1 c-~ - 6 db 4 watts 5,ooo 1 
6 2 1-12 1-4 1-12 1-4 5 1 5 1 C-2 C-3 - 3 db u watts 2,500 2 
6 1 1-11 1-3 1-ll 1-4 6 2 6 2 C-3 C-3 0 u watts 1.250 4 

-!1--!f 1-11 1-4 1-10 1-4 6 1 625 8 

1-10 1-3 1-9 1-4 312 16 
1-10 1-4 1-8 1-4 156 32 

,:- - The S-1 loudspeaker has a potentiometer which may be connected between the black line wire 
and terminal h for variable vol'lllle control below 1/8 Watt (See PT-729). 

-1Hl - For 8 Watts use 27A or KS-14417 auto-transfonner and connect as showr. for KS-lu7a4 
Receiver Unit. 

II - S-1 and S-2 loudspeakers, assembled by Webster Electric, have auto-transformers of different 
code but identical electrical characteristics. 

C/.l 
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WILL HAVE ldb OF LOSS (APPROX. 10%) 
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SECTION C70.900.03 

F/G.728 
MAXIMUM LENGTH OF SPEAKER CABLE - FEET 

AMPLIFIER #20 #18 #16 #14 
OUTPUT TAPS AWG AWG AWG AWG 

FEEDING SPEAKERS PAIR PAIR PAIR PAIR 

500 OHM 1200 2000 3000 4000 

250 OHM 700 1100 2000 3000 

. 
70 VOL TS (10 WATT AMPU 1200 2000 3000 4000 

70 VOL TS (30 WATT AMPU 450 750 1200 2000 

70 VOL TS (50 WATT AMPU 290 450 750 1200 

70 VOL TS (100 WATT AMPU 150 230 360 560 

These maximum I engths are one-way distances from the amp I ifier to the I ine matching transformer. 
They are the maximum lengths speaker leads can be run without exceeding a 10% power loss in 
the I ine. 
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SECTION C70. 900.03 

FIG. 73 
IMPEDANCES AND LINE CURRENTS AS PROVIDED BY 70.7 VOLT LINE OPERATION 
OF VARIOUS AMPLIFIER WATTAGES. 

WATTS MAX. OUTPUT 

1 WATT 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
125 
150 
17.5 

IMPEDANCE 

4980 OHMS 
1000 
498 
334 
250 
200 
166 
142 
125 
111 
100 

91 
83 
77 
71 
67 
62.5 
59 
56 
53 
50 
40 
33 
30 

LINE CURRENT IN AMPERES 

.0142 AMPERES 

.0707 

.142 

.212 

.283 

.354 

.424 

.495 

.567 

.637 

.707 

.778 

.85 

.92 

.99 
1.06 
1.13 
1.20 
1.27 
1.34 
1.41 
1.77 
2.12 
2.34 
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FIG. 74 
SOUND LEVEL OUTPUTS Of VARIOUS SPEAKERS 
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FIG. 75 
SH/l!lPEIJ WI/?£ .fPI.ICI! 

ON 4 4 TYPE BLOCK 

1§)6 

€17 

I 
2 0 
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08 
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0 9 
9 ,--------J 

44A CONNECTING BLOCK 
I 2 3 4 

~ 7 8 9 

5 10 

" " 11 
11 
11 
11 
11 GN 

y 

}NE 
ro SECONDARY OF I 
LINE TRANSFORMER 

G 

FIG.76 
EXTERNAL VOLUME CONTROL 
FOR SINGLE WUDSPEAKER 

CLAROSTAT CIT-8, T-PAD (FOR 8 OHM LOUDSPEAKERS) 
CLAROSTAT CIT-4, T-PAD (FOR 4 OHM LOUDSPEAKERS) 

/"'I r, 

I I I 
I 

' 
I I 

I '- ' I I 
I '- ) I I 
I ' / I I 
I '- / I I 
I ' 

/ I I 
I / I I 
I ✓ I I 
I I I 

TO (G AMPLIFIER · 
GROUND 

NOTES: 
I. THE MAXIMUM POWER RATING FOR "ctr" 

PADS IS IOWATTS. CIB-4 OR CIB-8 PADS 
MAY BEUSEDUP T030WATTS. 

2. MOUNTING INFORMATION TO BE SUPPLIED 
BY DISTRICT TECHNICAL MAN OR CHIEF 
ENGINEER's DEPARTMENT. 
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VOICE COIL 
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SECTION C70.900.03 

TO 
FIG.IS 

TO 
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FIG. 77 
VOLUME CONTROLS 

FOR MUSIC ANO PAGING 

MALLORY T-600 T PAO 
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FIG. 78 

LOUDSPEAl<.ER PATTERNS 

76d!J 
190' 

'· \ 

SECTION C70.900.03 

5-5 
SIMILAR 

/38' \ 
'\ 

I 
,rL.crcAL "TG.51 

\ ) ~~ 
\ I 

'\. g' /38' / 

1<'£1-14704-Rcc. ',, 

13 

~RONT /// 

ICS-14 705 Ho«r-1 (31· fl) ..__ -- ._ JS' _..,. _,.,,, _,, 
OU l<ANE SA 90 WITH 7/0-3050 - -- _,,,-
TRANS/:ORME/?. A LITTLE BETTE!( frEAfZ 
IN COl/t;l?AGE ANO ErF/CIE/YCY 
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SKETCH A 
/VOTE.· ON LATER MODELS THE POTENTIOMETER 

FIG. 79 
S-1 LOUDSPEAKER 

REQ. 

I 

I 

I 

I 

I 

I 

I 

I 

IS LOCATE!} IN TH£ TOP L£FT CORNER (/?EAR) 

00 
t,:j 
(') 
t-3 

I -Onl 0 z 
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-.:i 
0 
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0 
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OET. Oli PIECE DESCRIPTION 
P:4RTNO. 

,~,- -·-
211-/6292 CABINET (WEBSTER ELEC.CO. TELETALX) 

21/-/5479 CABINET BACK (WEBSTER ELEC. CO. TELETAU<i 

211-/5486 FRONT SCREEN(WEBSTER ELEC. CO-TELETAI..K) 

211- 15485 • I BACK SCREEN (WEBSTER ELEC. CO,TEI.ETALI(} 

211-15480 SPEAKER BAFFLE(WEBSTER ELEC.CO. TELETALK} 

5CMS SPEAKER OXFORD MODEL 

RQ /3·/23 POTENTIOMETER I.R.C. 

TE 6478 fflANSFORMER TRANS. ENGINEERS 
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CL.DRILL FORA "IJ-32xl/4"LG. 
R.H.M.S. WITH-, 108 
SHAKEPROOF WASHER 

DET. I 

FIG. BOB 
S-2 LOUDSPEAKER 
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/108 

p- 206518 164..,. 
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P-9456 

s- 6122-/ 
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PST 
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OET. I 

DESCRIPTION 

BACKBOARD 

NAME PLATE SIG. ENG. a MFG. CO, 
MACHINE SCR. RJI.NICK.PLATEO 256xf;f 

HEX NUT 10/ 32 

BINDING HD. M. SC - IQ/-'2 r -'/4 

SELF TAPPING SCREWS 

8--'2r1/• LONG R.H.M.S. 

SHAKEPROOF LOCK WASHER 

SHAKEPROOF LOCK WASHER 
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.. .. 
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.. .. 
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~ . 
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. . 
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.. 
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. 
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SIMPLE SYSTEM USING ONE HIGH QUALITY LOW LEVEL MICROPHONE 
AND ONE HIGH GAIN AMPLIFIER 
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FIG.82 

WITH ALTERNATE HIGH QUALITY MICROPHONE AND CARBON 

TRANSMITTER-ALSO REMOTE AMPLI Fl ER AND SPEAKER GROUP 

PRE-

f IAMPL 

POWER 
INPUT 

AMPLIFIER TRANS 
UNIT 

1: THIS LINE MUST BE FREE OF GROUNDS. 
IF THE SENDING POWER AMPLIFIER 
HAS AN UNBALANCED OUTPUT 
(E.G. DU KANE TYPE) PLACE 
A 1:1 REPEATING COIL AT THE 
PAD OUTPUT. 

m70V "'-.} REMOTE 
POWER 
AMPL. 

PAD -I V.U. LINE "' " 
NOTE I. 

I 70 V 

Cl.) 
t,'%j 
() 
>--3 .... 
0 z 
() 
-J 
0 
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FIG. 83 

WITH MULTIPLE MICROPHONE LOCATIONS, MULTIPLE LOCAL OR 
REMOTE LOUDSPEAKER GROUPS, AND GROUP SELECTING CONSOLES 

MIC 
Q)>-----, 

111111 I I 11 
CONSOLE 

MIC 

LINE 
LEVEL 

RELAYS 
G B-1026 A I __,, x 

DIVIDING 

NET 

@ I ' I 1 !.!..!..!.!..lH!lJ SWITCHING CONTROL 

CONSOLE 

70V 

LINE LEVEL~ 
( WITH LI NE AMPLIFIERS, 

CUSTOMER'S 
SIGNAL OR 
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SOURCE 

DIVIDING NETWORKS, POWER 
AND CONTROL AMPLIFIERS 
CIRCUITS THE 
SYSTEM CAN BE 
EXTENDED TO ANY 
DESIRED SIZE) 
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REMOTE 
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FIG. 5, 7, 8, 9, 
18 OR 19 

TRANSMITTING 
STATIONS 

FIG.6 
TRANSMITTING 

STATION 

I 

FIG. 84 

AG. IO,ll,I2, /30Rl4 F/G.32 - --PAGING KEYS TONE GENERATOR --

•I, ~ 
F/0. 2, 3A OR 4 FIG. I 

- TRANSFER ; INDUCTION COIL . 
CIRCUITS CKT. FOR FIG. 2 a 34 

f --- l ,, 
FIG. ?T -

AMPLIFIER .. MUSIC VOLUME 
CONTROL CKT. 

- - l --
" / 

TO LOUDSPEAKERS 

FIG.I4,I6, 24,25,26 FIG.27OR 28 
AREA SELECTION 

KEYS 
;.. AREA SELECTION 

RELAYS 

j ~ I 

AMPLIFIER 

i 
FROM TRANSFER CIRCUITS 

FIG. 2, 3A, 4 OR 6 

-~ 

FIG. 31 
TONE GENERATOR 
CONTROL CIRCUIT 

I 
., FIG. 77 

~ >- PAGING VOLUME 
CONTROL CKT. FOR 

FIG. 2 8 3A 

FIG. IS ,~ 
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i 
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FIG. 85 

,---------------------------------7 
I .-------, ,------, 740E OR 74ll4 I 
I TOIA, 7/IA;740E LINE a C.O. r----... LINE --• -~ SELECTOR 
I OR 740AX RELAYS FINDER CONNECTOR I STATION 

I 
I 

I 
I 
L 

P.B.X. 
SWITCHBOARD 
STATION JACK 

--1 
I 

I CALLING STATION 17O1A OR Tl/A H CONNECTOR H R~l~Y I SELECTOR .______ ~--- I L _____________________________________ _J 
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755A 
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7554 
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FIG. 15 
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KEY s=(------11 I FIG. 57 oR 5~. i~ II I---•►,'>---I DIAL SELECT UNIT ! 
FIG. 77 

MUSIC VOLUME 
CONTROL 

e 

Cf.l 
t,:j 
(; 
t--3 
I-< 
0 z 
(; 
-::, 

~ 
CD 
0 
0 

0 
c,:, 



TCI Library- http://www.telephonecollectors.info/

SECTION C70. 900.03 

Page 86 

FIG. 86 

VOLUME MEASUREMENT 

600W V. I, READ "o" VU 

TO OTHER LOUDSPEAKERS 
54,ooow 

POWER ~-+---llL-----e---!---------<~ 
MPLIFIER~__,:ll'.-_:..:;:,.:....:.::~_:.:.:.:.:::... _ _., ______ =--------u1--.., 

CAUTION: 00 NOT CONNECT V. I. ACROSS 

70 VOLT LINE WITHOUT 54,000 
OHM RESISTOR; 00 tiQ1" OPE R­

ATE V, I. KEY TO HIGH IM­
PEDANCE. 
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SECTION C70.900.03 

FIG. 87 
IMPE0ANCE MEA$UREMENT OF LOUDSPEAKER LOAD 

POWER 
AMPLIFIER 

RES, 
EcOX 

L.S, LOAD 

TO OTHER LOUDSPEAKERS 

J, DISCONNECT LOUDSPEAKER 
LOAD FROM AMPLIFIER. 

2. WITH SWITCH ON TE_ST 

ADJUST OSCILLATOR AND 

T. M.S. FOR A CONVENIENT 

READING. 
,---_,3. THROW SWITCH TO COMPARE" 

osc. r.M.s. AND, WITHOUT CHANGING 
IOOO"'Lrt---~---t-1. i 

lcQMIVEC.i 

IN SEf?IE.SFOR 

HIGI( ll"IP£D/l.f{CE 

MEASUREM£NT 

OSC OR T.M.S., ADJUST 

RES. BOX FOR SAME 
READING. 

4,-THE RES. BOX SETTING 
IS THE APPROXIMATE 1000 
CYCLE IMPEDANCE OF THE 

LOUDSPEAKER LOAD. 
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