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UNDERSTANDING INSTRUMENT SCHEMATICS 

The schematics presented in this series will use the same diagrams as depicted below: 

INDUCTION con., 

Illustration 1 

lllustraion 2 

Illustration I depicts the Secondary winding of an Induction Coil. Illustration 2 depicts 

the Primary, or Battery, winding. In this series of schematics, the Primary winding will 

always be represented in bold lines. The function of the Induction Coil is to boost the 

voltage of the Primary, or Battery, circuit to allow reception of electrical waves at a 

distant receiver. It also changes direct-current battery voltage to alternating-current 

voltage, to which the telephone receiver is most sensitive. · 

SWITCH HOOK 

Illustration 3 

Illustration 3 depicts the arrangement of a typical Hook Switch as used in bell "side-tone" 

circuits. Side-tone is the reception of induced voice signals in the receiver of the local 

station equipment, a sort of"echo." Later circuitry reduced the incidence of side-tone, but 

will not appear in the early schematics in this manual. The bottom part ·of the Hook 

Switch is the movable arm that incorporates the actual hook., while. the arrows indicate 

points of contact of the switch leaves. 
CONDENSER 

Illustration 4 

The Condenser is comprised of two metallic foil strips that are separated by a non

conductive substance. The strips are oflarge area, but are rolled to fit into a metal 

housing, which is soldered shut. The Condenser has the ability to pass alternating-current 

voice signals while blocking direct-current battery voltages, and is used to isolate the 

Secondary, or receiver, circuit . It also blocks the Ringer from the telephone line, allowing 

only alternating-current ringing voltages to pass through. 
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RECEIVER 

Illustration 5 

The Receiver is comprised internally of a permanent magnet which supplies the reference 
field, and a coil or coils of wire which add or detract from the reference field to produce . 
an undulating magnetic field that directly corresponds to the amplitude (strength) of the 
alternating-current produce by the Induction Coil. In front of the magnet bobbin or 
bobbins is a metal diaphragm, located directly beneath the opening in the receiver cap. 
The diaphragm is pulled towards or released from the reference field and reproduces 
voice signals. The Receiver is the heart of the telephone set. 

TRANSMITTER 

Illustrations 6 and 7 

The Transmitter consists of a chamber that, in early Bell circuits, is grounded to the 
telephone frame and: has a movable, insulated contact that is attached to a metal 
diaphragm located just ip. front of the opening in the transmitter face plate. The 
mouthpiece is screwed into the opening and funnels sound waves against the diaphragm. 
Inside of the chamber is a quantity of carbon granules that are in loose contact with each 
other. 

High amplitude (pressure) sound waves cause the diaphragm to push harder against the 
moveable contact, which compresses the carbon granules much tighter. This, in turn, 
lowers the electrical resistance of the carbon granules and allows a higher battery current 
to flow through the transmitter. Thus, the electrical resistance of the transmitter is higher 
at rest and lower when louder sounds are impressed upon it. 

The variable resistance of the Transmitter causes higher or lower battery current to flow 
through the Primary winding of the Induction Coil. This undulating direct-current is 
transformed by the Induction Coil into alternating-current voltages of a much higher 
power, which are then sent over the telephone line. 

2. 
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BASIC TELEPHONE CIRCUIT 
Local Battery 

lllustrati<;m 8 
4.,. / 

· I Line One 

I Line Two 

In this simple ·circuit, we can readily see that the 
Transmitter is in series with a battery and the primary 
winding of the Induction Coil. The current in the. 
bold circuit path is undulating direct current which, 
although it is capable of reproducing speech sounds, 
is unsuitable for long distances. 

The secondary winding of the Induction Coil removes battery current from the signal and 
gives the signal a higher amplitude of voltage. This alternating-current voltage can carry 
for many miles and the distant receiver is very sensitive to it. The switch hook has been 
eliminated to simplify this diagram. 

Battery cells in early telephones averaged two volts of direct-current. Long distance 
telephone instruments used several cells arranged side-by-side or one above the other. 
The Induction Coil of a long distance instrument will usually be much larger than that . 
found in telephones designed for local service, and in many cases it was placed under the 
base of the transmitter arm. 

· 3 
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BASIC TELEPHONE CIRCUIT 
Common Battery 

Illustration 9 

Line Two 

Line One 

The Common Battery or Central Energy system does 
away with the battery in the subscriber's telephone set. 
Instead, a constant direct-current voltage is always 
present on the subscriber's line. The transmitter is .still 
in series with the primary winding of the Induction 
Coil. However, some means must be made to keep the 
Direct-current away from the secondary winding and 
from the receiver . 

Note that a Condenser has been placed in series with the secondary winding of the 
Induction Coil. The Condenser prevents direct-current from passing through it, yet .it 
readily permits alternating-current to flow. Thus, speech sounds. aropUfied .by the. 
Induction Coil can be impressed on the telephone line, incoming alternating-current 
speech sounds can be readily sent to the receiver, and no direct-current will be present in 
the secondary circuit. 

To simplify the diagram in Illustration 9, the switch hook has not been drawn into the 
circuit. 

4 
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SECTION TWO 

COMMON-HATTERY SCHEMATICS 
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Subscribers' Sets. 
No. I 0-A Desk Stand. 

Detail O rawing of Connections. 

5 
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Subscribers• Sets. 
No. 20-B Desk Stand. 

OetaH Drawing of Connections .. 

Yellow 
Red 

Line 

6 
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Subscribers' Sets. 
Common Battery No. 85. 

Detail Drawing of Set Connections. 

Line 

7 
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60-.£:'-~I. Subscriber's Sets 
Common Battery No. 85-W 

Detail Drawing of Set Connections 

L, G 

L.t 

e!m.f 

8 
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Subscribers' Sets. 
Common Battery No .. 98. 

Detail Drawing of Set Connections. 

L,nc 

9 
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Subscribers' Sets. 
CommC\n Battery No. 101. 

Detail Drawing of Set Connections. 

10 
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60- t.- 32. Subscriber's Sets 
Con,mon Battery No. tOt-0 

Detail Drawing of Set Connections 
when used with Desk Stand 
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Subscribers• Sets. 64·E-4 
Common Battery No. IO 1 -K. 

Detail Drawing of Set Connections. 

~ 

R1n9er...-Z·A. 
I\) 

C 

Condenser #f3 
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Subscribers• Sets. 
C•ommon Battery No. 105--A. 

Detail Drawing of Set Connections. 

.,_a,."'-- 2500~ .fJ•------ Sio:sRinger 

Conden;ser#5 

Reta~ 
#85-A 

tnduction 
Coil #zo 

1 3 
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Subscribers• Sets. 
Common Battery No. l 09-E 

HotelT)'J)e. 
Detail Drawing of Set Connections. 

Line 

1 

lnducfton Coil .-20 
.fa '------------~~ii--------....-.-'"1#w Con enseP--S • 

14 

rt 
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Subscribers' Sets. 
Common Battery Extension Set No. 120 • 

.Detail· Drawing of Set connections. 

Jnduo+ton Coif .,ao 

=ro Desht S+ond 

1 5 
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Subscribers' Sets. 
Common Battery 

Nos. 124-A, l 24-J. 124-N & 124-P. 
Detail Drawing of Set Connections. ____ .....,. 

Now. .Set No. 124-N la provlded with a I 000 ohm 
. ringer No. 35-A. 

Set No. l24-P Is provided with a 2500 ohm 
rin(Cer No. 34-9. 

"'112-A-Swr+oh 

Cot"'lden:ser 
#20-A 

3 
Induction 

1 6 

0 
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Subscribers' Sets. 
Common Battery No. 124-F. 

Detail Drawing of Set Connections. 

#uz-A-Swm::h 
. . 0 

A. 

3 ~----- ,-------

17 

ta 
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Subscribers' Sets. 
Common Battery No. 124-L. 

Detail Drawing of Set Connections. 

•uz-A-Switch 

1000w 

1 8 
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60 ·E-3~- Subscriber's Sets 
Common Battery No. 128-A 

Detail Drawing of Set Connections• 

1000...., 

19 



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

Subscribers' Sets. 
Common Battery No. 130-A and 1·s1-A. 

Detail Drawing of Connections. 

Gcteen 
Ye11ow' 

'P\ed . 

20 
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Subscribers' Sets. 
Common Battery No. 131-A. Oetan Drawing of Connections when 

used with Desk Stand. 

U'n.e 

G~n · 
Yellow 

'Red 

2 1 
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SUBSCRtB~RS SE.TS 
Common Batrtery No.t35•/..,_ 

Detail Drt1wi0s of 5o-b Connect..ion-e. 
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Subscriber .. s Sets . . . 

Common Battery No. 137-A 
Detail Drawing of Set Connections 

when used with Desk Stand 
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Subscriber•s Sets 
Common Battery No. 212-A 

Detail Drawing of Set Connections 
,vhen used with No. 20 .. a Desk Stand 
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el~•E: 
.Subs Set 

Subscriber's Sets 
Common Battery No. 212-E 

Detail Drawing of Set Connections 
when used \Vith No. 20-B Desk Stand 
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60·E-29 

, ;e., ~- -1--4 

5ub Set 
l.. G l..t 

0 -
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Sept 9, 1905 
Subscriber's Sets 

Conimon Battery No. 212 ... H 

Detail Draw1ng of Set Connections 
when used with No. 20-8 Desk Stand 

B1osed • - , ' ot \tooo"" 

L, OJ ., 
..J 

Gr-een, Yellow• 

fied--

C 

"21 ~. 
" (.9 

Desi'c s+and 
'~o-s 

I -..-----__,,l(Q}'Z. 



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

60-E-35 .. Subscriber's Sets 
Common Battery No. 281-A 

Detail Drawing of Set Connections 

T 

T 

27 
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SECTION THREE 

LOCAL-BATTERY INSTRUMENTS 
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Subscribers' Sets. 
Local Battery No. 21-A. 

Detail Drawing of Set Connections. 

· Lane 

I! 

Switch ",z.t•A 

......... s 

· lnduct,on Coil 
frt3 

s 

· 28 · 



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

SUBSCRIBERS~ SETS. 
t...ocot Bcrbt>er~ No. 2'l-AO. 

Oet>oil Orowin~ of Set, Connect,ion'!) 

• 2-A. R i noel"' 
•z.2..-0. Genero or- ..J 

•1~1-A. Sw,"tch Hook 

C 
0 ·-+ ~ . wv-
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-.< ·-
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Subscribers' Sets. 
Local Battery No. 21-K .. 

Detail Drawing of Set Connections. 

Line 

Ao--. 
<3ene()Otor> ~-£ 

T 

· 'RingeP•&e 
Q . e500"" 

tnduc+,on 
· Coil*ta __ .... 

30 



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

Subscribers· Sets .. 
No. 85. 

Detail Drawing.of Set Connections 
arranged for use with Local Battery 

Lrne 

tnduc+ion 
Coil ',a 

1 ---ccmt:m------------~ m~ .. 

2 
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Subscribers' Sets. 
Local Battery No.. I 19-As 

DetaiJ Drawing of Set Connections. 

Ltne 

32 
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Loco\ Bafter-4 No.·138·A 
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SuaSCRlBf.RS S~TS 
Locol Bo+ten~ No e4o•A 

neto1 t Dtlaw1n9 (">f Sei Connections 

! 
0 
0 
2 

t-(oom •1at-A 
Q 

35 
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Subscribers' Sets. 
Local Battery No.252-A. 

Detail Drawing of Set Connections. 

Genercrt-or 1120 

P.S. 
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SECTION FOUR 

lVHSCELLANEOUS . 
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Cord Connections for No. lOType Desk Stands Showing New 
and Old Markings of 
Terminals and New and 
Old Oolors of Cords. Transmitter Cord 

VeHow or Oreen 

New n1arkings for cord tern1i11als are letters "GN "
••R', -''\V' ,.-.y.'' 

Old suarkings for cord terminalsare nu tubers ''8' '-"l "' -
' '4'' -''2. '' 

Frame l 
I 
I 

Connections a.t Desk Stand 

'rtansmitkr cord to "y·• or ''2'' 

Recei\'CI' t.Y,rd to {"GN'' or ''3'') 

Now Cord 

Yellow 

Green 
\Vhite 

OJd Cord 

Gre~n 

Red 
Green 

Recetvor Cord 

(''\V.. or "4") 

3 cond11<:tor cord to ("R11 or "l") 
e•yu or 1\21)) 

("GNH or "3.') 

Rc-d 
Yellow 
Green 

Red 
Yellow 
Greeu 

F'or connection at set endt see plate 89-H-85 for cou1.. 
nwn battery, or plate 80-E-Si for local battery. 

White or 
Green 

3 Conductor Cord 

Same for old and new cord 
Ore•n 
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Cord Connections for No. 
and Old Markings of Ter
minals and New and Old 
Code Numbers and Colors 
of Cords. 

80-E-SO 
20 Type Desk Stand; Showing New 

Transmitter Cord 
Yellow or Green 

New n1arkings for cord terminals are letters "\V1
' "R!'• 

11Y" ·' 'GN .t• 
Old markings for cord terminals are 1mmbers "t».,,4 .. 

'·2,, -"8." 

Connections at Desk Stand 
'fransmilkr con\ to "Y" 01· "2'' 

N.<:c<:in·r cord to ("W'' or "l'' 

i• 1GN"or ":3" 
S (on<luc-torcos·d to('·GN• ·or"il' 

("R" 01· ••4" 
t"Y" or ''iif' 

New Cord 
No. 392 

Yellow No, HOO 

Old Cord 
No. 234 

(.jreen No. li9 
While) (On•en , 

) No. 889 No. 178 Green ) (Red > 

Gre::en l Red No.180 
Yellow 

(G1·ecn ) 
(Red ) No. 180 
(Yellow) 

No-r1~--Conucclions for No. 20 type:- arm arc thl~ same us :\hove. 
1-.·or connection al set en<l. see plate 89-1~-85 for conuuou ballery or plate 89-E-8' for local battery. 

3 Conducior Cord· 

Receiver 
· Cord 

Same for old and new cord 

--, 
l 
If' 1 ·rame 

I 
' I 
I 
I 
' ____ J 

Red 
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Cord Connections for No. 40 Type Transmitter New and Old Markings of 
Terminals and New and 
Old Code Numbers and 

00.£-81 

Arm, Showing 

Colors of Cords. 

Transmitter Cord 
Yellow or Oreert 

New rnarkings of cord terminals are letters ••y •"ON"~ 
"\V" ·"R." 

Old markings of cord tenninals are numbers "2''."8'I· 01"-•14,,, 

Connc.dions at arm 
Trnnsmittt:·r cord to '"\' " or "2" 
lh.•ed ver cord to ( .. ,v·• 01· •·1 · 

( ' 'GN" or "3' ' 
3 Conductor <'Ort\ to t_ "GN'' or .. H .. 

("R" or ".f' 
t·v·• or •·2·· 

New Cord 
No. 393 

Old Cord 
No. 308 

Yel Jow No. :390 Gre(•ll Xo. 17!J 
White ) · , . 
Green ) Nv. WJl 

Green ) 
R<·d ) No. ::113 
Yellow) 

(Green) No 1 .. 8 (Red } - · ' 

(Green) 
(Re<i ) NO. 318 

. (Yellow) 

Por connectioll at set eud. ~ee plate 89-E 35 for 
cowmou battery or plnt.e 80•E-3-i for local battery. 

3 Conductor Cord 

Same for old and new cord 

Ror4 

----, 
I 
I 
I 
J Frame 

I 
I 
I 
I 
I 
I _____ .J 

,Qreen 
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Cord Connections for Con1rnon Battery Sets Used with Desk 
Stands or Transmitter Arms Showing New and Old 

Markings of Gord Terminals. 
New n1arki116s for cord tern1inals 

are ''R"-"GN"-''Y.'• 
Old 111arking:; for cord terminals 

are "2"-"•i"-'·L2-." 
Three conductor cord should be 

connected as follows : 
~ Red conductor to • 'R" or • '2·." 

Green conductor to' 'GN,. or 14,1 1
' 

Yellow co11dnctor to "Y" or 
"L2. u 

For side-tone re<lucliou reverse 
red aud vellow conductors. This ., 
should only be done in cases where 
there is annovauce . fro111 noise or ., 
side tone 

Ringer 
~ 

Red -Blac)< 

l ~ ) 1 

Ror2~ ,-.-.-J'IIJLI 

0Nor4~ ~ ~ MVvWJ,d I. 830 
YorL2c:Q) : + AA AA AAA :AlLL2 

,I 

Induction Coil - - _c -
Condenser 

_-_-_-... - ... -_-_-_-:..,-_-_-_-_-, a ,,.,J 

For connection at desk staud or transmitter arm end see plates No. 89-E·SO, No. 89-E-81 
or No. 89-E-32. 

Iu son1e of the older types the cord terminals are not grouped or marked as shown and in these 
cases the circuit as above should be followed. 
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80-E-00 
. Cord Connections for Sets, with Common Battery Signal~ ling and Local Battery Talking, Used with Desk Stands 

or. Transmitter Arms; Showing New and Old 
Markings of Cord Terminals. 

New markings for cord 
tern1inals are "R"·"GN"• 
"V. •' 

Ringer 

Black 
Red . Old n1arki11gs for cord ter

minals are "PS"-·'L2''-"P." 
'rhree conductor cord 

should be connected as 
follows: 

RorPS'~ 4ll-l • 

Red conduct<>r to uR11 or 
''°PS " . ~ . 

Green cou<luctor to ''GN" 
01' ''L2, H 

Yellow con<lnctor to uy•• 
or up_,, 

For con uectiori at desk 
stand or transmitter arn1 end 

ONorL2 · 

YorP 

see plates 89-E 80; 89-E-81 or 89-E-82. 

:8:)o 

Induction Coil f >Al:lL2 

I ... ., ... ,, ( ( a:JB 

• , E -eca 
Condenser 

I 
fJ C 

1-:: Jt-t•,QIII:- -

In some of the oltler types the cord terminals are not grouped or 111arked as shown and in these ct1ses the circuit as above should be followed. 
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.j>. 

8~1,-3.l 

Corel Connections for Local Battery Sets Used with Desk 
Stands or Transmitter Arms; Showing New and 

Old Markings of Oord Terminals. 

New tnarkings for cord tenninals are "R·" 
''G N., ·' 'Y ." 

Old tuarkiugs for cord tenninals are "PS"· 
'"L2''·''P '' 

RorPS 
Three conductor corcl should be connected ONorL

2 
as follo·ws : 

Red conductor to • 'R,, o.r "PS. u 

Green conductor to ''GN'' or "L2.,, 
Yello,-.· conductor to '-Y" or 1 'P." 
l~or connection at desk stand or trans1nitter 

arm end, see plates SH-H-30; 89 E·31 or 89 ,E•82. 

YorP .. 

LI 

Rineer 

In son1e of the older types the cord terminals are not grouped or tnarked as shown, aud in tbest 
cases the circuit as above should be followed. 
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Subscribers' Sets. 
Diagram showing change in Standard Common Bat

tery Substation Circuit to obtain Side Tone 
Reduction Circuit. 

I!. Standard Common Battery Substation Circuit. 

& C 

, 

Side Tone Reduction Circuit. 

45 
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3 
0 -"ii 
~ 

Subscribers~ Sets .. 
Diagram showing method ot Reducing 

Side Tone tor Desk Stands. 

To reduce side tone reverse the red and 
yellow cords at the Set. 

DeslcS+ond 

... 
tO 
I ------------.1 l"I • 

46 
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The Tie Strh,g shall be passed 
through the screw eye fron, 
right to left, to within about 
;~ of the outer covering of the 
Receiver Cord, 

Method of 'Tying 
Cord to No. 1 22 Receiver 

Mako a single knot \Vith the end of tho Tie 
String and the loop, tio 
one single knot. 
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Method of Tying 
Cord to No. 144 Receiver 

Square Knot 
Correct Way 

Cranny Knot 
Wrong Way 

Pass conductors ono on each side of heel piece 
and tie with square knot. see corroct way. -turn 
knot between firnbs of magnet and insert tios in 
binding posts. . • 

Conductor ends should be 4½ inches long. if 
less pull the conductors out from under braid 
binding them together. 

48 
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