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To all whon, it nually concern: 
Be it known that I, MILO G. KELLOGG, of Chicago, in the county of Cook and State of 

O 

3O 

35 
order to properly operate the exchange. 

Illinois, have invented certain new and useful 
Improvements in Multiple Switchboards for 
Telephone-Exchanges, of which the following 
is a full, clear, concise, and exact description, 
reference being had to the accompanying 
drawings, forming a part of this specification. 
My invention relates to a telephone-ex 

change system in which the lines are metal 
lic-circuit lines and in which the necessary 
switching between the lines is accomplished 
by means of pairs of double or loop plugs 
connected together by double flexible con 
ductors. 

It consists, first, of a system of testing the 
lines at any board to determine whether or 
not they are in use, and, secondly, of an ar 
rangement of the annunciators and switches 
of the different lines by which special clear 
ing-out annunciators are not required. 

In the accompanying drawings, illustrating 
my invention, Figure 1 represents sectional 
views of sections of two multiple switchboards 
and the main-line central-office connections 
and apparatus of the two lines connected to 
the two switchboards. Fig. 2 represents a 
diagram of an operator's cord system and ap 
paratus necessary to illustrate my invention. 
Fig. 3 represents an operator's test system. 
Fig. 4 represents a subscriber's-station appa 
ratus necessary to illustrate my invention. 

I place as many switchboards in the central 
office as are found necessary or desirable in 

In 
each board is a spring-jack switch for each 
line. At the board where the calls of a line 
are to be answered there is still another 
spring-jack switch for the line, to which the 
operator makes the connection of his cord 
system when he answers the subscriber's 
calls. This switch I designate as the “an 
swering-switch’ of the line. The answering 
switches of the lines at any board are conven 
iently placed at the board where the oper 
ator may readily reach them with her cord 
apparatus. Each switch has a contact-spring 
which normally connects with a contact-point 
and is separated from the point, while a plug 
is inserted into the switch and has a contact 

piece insulated from the rest except by the 
circuit connections. To the contact-point is 
attached an extension piece or connection 
along the surface of the switch-hole by means 
of which one of the contact-pieces of the loop 
test-plug, hereinafter described, forms con 
nection with the contact-point when the plug 
is inserted, as hereinafter described. The 
insulated contact-piece mentioned above is 
also placed along the surface of the switch 
hole and preferably in front of said extension 
piece to the contact-point, and is so placed 
that one of the contact-pieces of the loop 
switch plugs, hereinafter described, forms 
connection with said contact-piece when the 
plug is inserted. Said plugs are so construct 
ed and said contact-pieces and extension 
pieces of the switches are so placed that 
when the test-plug is inserted into a switch 
the contact-piece of the plug does not come 
into contact with said contact-piece and, 
when a switch-plug is inserted into a switch, 
the contact-piece of the plug does not come 
into contact with the extension piece or 
point of the switch. 
In Fig. 1, AA are sectional views of sections 

of the two switchboards shown. g g represent 
the springs of the different switches; h h", the 
contact-points of the switches, on which the 
springs normally rest, and h. h. the extension 
pieces of the points placed along the surface 
of the holes of the switches in front of the 
points. iij are the insulated contact-pieces 
of the switches, also placed along the holes 
of their respective switches and preferably in 
front of the extension-pieces. a, b are the 
rubber strips on which the metal parts of the 
switches are mounted and through the fronts 
of which are the switch-holes l l. These 
holes are rectilinear holes and are adapted to 
receive the loop-plugs mentioned above and 
to cause them to operate the switches, as de 
scribed. 
W and X are calling-annunciators, one for 

each line shown, and each connected into the 
circuit of its line, as will hereinafter be de 
scribed. 

B'B' are test-batteries, one for each line and 
each connected into the circuit of the line, as 
will hereinafter be described. 
Two metallic-circuit lines are shown in the 
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figures, and they are connected to their re 
Spective boards as follows and as shown: One 
side or branch of the line is connected to the 
Contact-pieces if of its switches on the sev 
eral boards. The other side or branch of the 
line passes successively through the pairs of 
contacts g h of its switches on the several 
boards, passing in each case to the spring 
first and to the answering-switch last. It 
then passes through the test-battery of the 
line, and is then connected to the other side 
or branch of the line to which the contact 
pieces if are connected. The annunciator 
of the line is placed in the circuit between 
the contact-piece i of the answering-switch 
and the contact-piece?i of the switch immedi 
ately preceding the answering-switch and is 
located at the same board as said answering 
switch. The answering-switches are marked 
2 y. The two branches of the line may be nor 
mally on closed circuit at the subscriber's 
station and may be provided with any usual 
and appropriate subscriber's-station appa 
ratus. 

In the operator's cord system shown in 
Fig. 2, D ID' are a pair of loop-switch plugs 
adapted for use with the switches shown in 
Fig. I. irr are the rubber insulations of the 
plugs. SS' are the two contact-pieces of the 
plugs. The plugs are constructed and the 
contact-pieces are arranged so that when 
a plug is inserted into a switch the spring 
is pressed away from the contact-point, the 
COntact-piece S forms connection with the 
Spring g, the contact-pieces' forms connec 
tion with the contact-piece i of the switch, 
and the contact-point his insulated from the 
contact-pieces of the plug. The plugs should 
be inserted into the switches in such a direc 
tion that they form the connections as above 
described. 
Y is the looping-in switch for the pair of 

COrds shown. t is the operator's telephone, 
and B is her calling-generator. The looping 
in switch has two levers and three pairs of 
Contact-points, on which the levers may be 
alternately placed at the will of the operator. 
One pair of the contact-points are marked m 
m", and they are connected by a loop which 
contains the operator's telephone. The pair 
adjoining them are marked in n', and they are 
connected by a loop which contains the oper 
ator's calling-generator. The next pair are 
marked pp', and they are connected by a sim 
ple loop. When the levers pass from m. m.' 
to p p", they make contact with n m'. One 
contact-piece of one plug of the pair of plugs 
is connected by flexible conductor to one con 
tact-piece of the other plug. The two other 
contact-pieces of the plugs are connected by 
flexible conductors to the two levers of the 
Switch. 

O O' are a pair of contact-points, of which O 
is a stationary point and is connected by a 
circuit-wire to the cord-circuit which con 
nects the two contact-pieces of the plugs 
which are not directly connected to the 

switch-levers, and o' is a contact-point which 
is connected to one of the levers, as shown, and 
moves with the lever. The contact-pointso 
o' are in contact when the switch-levers are 
on the contact-points in n' and are out of 
contact when the levers are moved to the 
other points of the switch. The contact o' 
should be so placed that it will not make con 
tact with n, or , when the switch-levers are 
moved from their normal position. Only one 
pair of switch-plugs, with their cords and 
looping-in switch, are shown. Other pairs 
as are found desirable may be added to the 
operator's system in a way which will be ap 
parent to those skilled in the art. She needs 
bitt One telephone and calling - generator. 
The levers of each looping-in switch nor 
mally rest on the contact-points in m'. 
In the operator's test system shown in Fig. 

3, T is the loop test-plug, and it is the test 
receiving instrument, which may be any suit 
able instrument operating substantially as 
will be described, t, is the rubber insulation 
of the plug, and a v' are its contact-pieces. 
The plug is constructed and the pieces are ar 
ranged so that when the plug is inserted into 
any switch the spring is pressed away from 
its contact-point, the contact-piece forms 
connection with the spring g, the contact 
piece v' forms connection with the extension 
piece h, and the contact-piecej of the switch 
is not in contact with the contact-pieces of 
the plug. The plug should be inserted into 
the switches in such a direction that they 
form the connections as above described. 
The two contact-pieces a v' of the plug are 
connected by a flexible conducting-loop in 
which is the test receiving instrument. Each 
operator has a cord system and a test system, 
and they are conveniently mounted at her 
board for her work. The conducting-cords 
of the plugs should be long enough so that 
she can connect any plug with any switch at 
her board. 
In the subscriber's-station apparatus shown 

in Fig. 5, 1 is the telephone-switch. 2 is the 
calling-generator. 3 is the signal-receiving 
bell. 4 is the subscriber's telephone. 5 is 
the secondary, and 6 is the primary, of the 
induction-coil. 7 is the transmitter. S is the 
transmitter-battery. 9 is a condenser. 10 is 
a resistance-coil of suitable resistance. These 
parts may be of usual forms of apparatus and 
are connected as shown or in other ways so 
as to perform practically the operations re 
Ouired and the operations hereinafter de 
scribed. The condenser and the resistance 
coil are connected in the apparatus in multi 
ple or parallel circuit to each other. 
When the subscriber's telephone is on its 

switch, the signal-receiving bellis in the cir 
cuit of the line, and the telephone, the sec 
ondary of the induction coil, and the con 
denser and resistance-coil in parallel circuit 
are shunted by a wire of small resistance, so 
as to be practically out of the circuit. When 
the telephone is of the switch, the telephone, 
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the secondary of the induction-coil, and the 
condenser, with the resistance-coil, are in the 
circuit and the signal-bell is practically out 
of the circuit. 
The test receiving instruments and test-bat 

teries should be so constructed and adjusted 
to each other and the circuits that the instru 
ment will sound or respond when it and the 
battery is looped into the closed circuit of 
any single line and the subscriber's telephone 
is not off its switch for use and is therefore 
of comparatively low resistance, but will not 
respond if the circuit is open at any point or 
if the subscriber's telephone is off its switch 
and the condenser and resistance-coil at the 
Subscriber’s station is included in the circuit 
as described, and thereby the resistance of the 
line-circuit is considerably increased or the 
line is switched with another line and there 
by has its test-circuit open, as will hereinafter 
be indicated. 
The general features of the operation of the 

SWitch system as shown and described will be 
readily understood by those skilled in the art. 
When an operator receives a call on the call ing-annunciator of any line, she places one 
plug of a pair of her switch-plugs in the an 
SWering-switch of the line (which is located 
at her board) and by conversation finds out 
What line is wanted. She... then places the 
other plug of the pair in the switch of the line 
Wanted at her board (but not into an answer 
ing SWitch) and by operating the looping-in 
switch of the pair of cords may call the sub 
Scriber Wanted or may leave the two lines con 
nected togetherfor conversation, with neither 
her telephone nor calling-generator in the cir 
cuit. When the lines are thus left for con 
Versation, the calling-annunciator of the line 
on which the call originated is in the circuit 
of the tWO lines and any clearing-out signal 
Sent Over the circuit will be received on it. 
The calling-annunciator of the other line is 
not included in the circuit and will not re 
ceive any clearing-out signal sent over the cir 
cuit. This system therefore provides clear 
ing-Out annunciators for the circuit of any 
two lines connected together for conversation Without requiring a special clearing-out an 
nunciator for each pair of cords. 
When two lines are connected together for 

Conversation and the annunciator of one of 
the lines is in circuit with them, as pointed 
Out, the combined circuit is one of metallic 
continuity throughout whether either sub 
Scriber's telephone is on its switch or not, so 
that any clearing-out current sent by either 
Subscriber has a free, unobstructed, and un 
broken circuit to operate the annunciator in 
and cause the clearing-out signal to be indi 
cated. This is obtained by the use of the re 
sistance-coils at the subscribers’ stations for 
the test system and the marginal adjustment 
for the same, as will be described, by which 
the tests are obtained. At the same time by 
means of the condensers shunting the resist 

ance-coils at the subscribers’ stations an easy 
passage of rapidly-alternating telephone-cult 
rents is obtained. 
The operation of the test system is as fol 

lows: When an operator desires to test a line, 
she places her test-plug into the switch of the 
line, and by so doing disconnects the points 
g and h of the switch and connects them with 
the contact-pieces of the plug. If, then, the 
line is not switched at any board and the sub 
scriber's telephone is on its switch, the test 
receiving instrument will sound or respond, 
indicating that the line is free to be switched 
to. If, however, the subscriber has taken 
his telephone from the switch for use, the in 
strument will not sound, as the condenser 
and resistance-coil in the circuit will prevent 
it from doing so because the resistance of the 
circuit is thereby increased. If, again, the 
line is switched at some board and the test is 
made in the cut-off portion of the line, the in 
strument will not sound because the test-cir 
cuit is open at the pair of contact-points of 
the switch used for switching. If, again, the 
line is switched at any board with another 
line and the test is made in some switch be 
tween the one used for switching and the 
subscriber's station, the instrument will not 
sound on account of the battery being cut off 
from the circuit in which the test receiving 
instrument is included. It will be seen that 
the test depends on the marginal adjustment 
of the test receiving instrument to the bat 
tery and circuits by which the instrument 
sounds when included in the normal circuit 
of a line, but does not sound when the resist 
ance of the circuit in which it is included is 
considerably greater than the resistance of 
the line while in its normal condition. When 
a test of a line is made and the test receiving 
instrument sounds, the operator knows that 
neither the line is switched for use nor the 
subscriber's telephone is switched for use, 
and when the instrument does not sound she 
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knows that either the subscriber's telephone 
is switched for use or the line is switched for 
use, and she will not connect the line With 
any other line. By this system a subscriber's 
line is reserved to himself from the time he 
takes down his telephone for use or the line 
is switched for use. 

In multiple systems heretofore devised the 
line-annunciators have been placed in the 
circuit-wire which connects the two branches 
of the line, after one of the branches has 
passed through all the pairs of its switch 
contact-points and the other has been con 
nected to the other contact-pieces of its 
switches on the several boards, and a special 
clearing-out annunciator has been required 
for each pair of switch-cords. In my System, 
by the employment of the answering-switches 
located in their respective circuits, as de 
scribed, and the location of the line-annun 
ciators in their respective circuits, as de 
scribed, I provide for a single annunciator in 
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the circuit of each two lines connected to 
gether for conversation, which is located at 
the board where the connection between the 
two lines is made and which will indicate any 
clearing-out signal sent over the line, and at 
the same time I dispense with the use and 
the accompanying expense of special clearing 
out annunciators for the several pairs of cords. 

In some multiple systems the test indicates 
to the operator that the line was switched at 
some board of the exchange. In other sys 
tems the test indicates that the subscriber's 
telephone is switched for use. 

In my system the test indicates that the 
line is busy whether it is switched at any 
board or the subscriber has taken his tele 
phone down for use, and the service of the 
exchange is more satisfactory to the sub 
scribers than in either of the other general 
systems of testing above indicated. 

I claim as my invention 
1. In a telephone-exchange system, a metal 

lic-circuit line one side or branch of which 
passes through a pair of switch contact-points. 
and thence through a test-battery to the other 
side or branch of the line, in combination with 
switch apparatus by which when the two sides 
or branches of the line are connected through 
such switch with the two sides or branches of 
another metallic-circuit line said pair of con 
tact-points is open, a condenser and resist 
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ance-coilin derived circuit at the subscriber's 
station and a switch with contact-points to 
switch the condenser and resistance-coil in 
derived circuit into the circuit of the line 
when the subscriber's telephone is switched 
for use, a test receiving instrument and 
switch apparatus by which the instrument 
may be included in the normal circuit of the 
line, said instrument and switch being so ad 
justed to each other and the line that the in 
strument sounds when included in the nor 
mal closed circuit of the line but does not 
sound when on open circuit with the battery 
or on closed circuit with the battery and the 
line with the condenser and resistance-coil in 
the line on the telephone being switched for 
use, substantially as set forth. 

2. In a telephone-exchange system, multi 
ple switchboards, metallic-circuit lines, one 
side or branch of each of which passes through 
a pair of switch contact-points and thence 
through a test-battery to the other side or 
branch of the line, in combination with switch 

a switch with contact-points to switch the 
condenser and resistance-coil in derived cir 
cuit into the circuit of the line when the sub 

scriber's telephone is switched for use, a test 
receiving instrument and switch apparatus 
by which the instrument may be included in 
the normal circuit of each line, said instru 
ment and battery being so adjusted to each 
other and the line that the instrument sounds 
when included in the normal closed circuit 
of the line but does not sound when on open 
circuit with the battery or on closed circuit 
with the battery and the line with the con 
denser and resistance-coil in derived circuit 
in the line on the telephone being switched 
for use, substantially as set forth. 

3. In a telephone-exchange system, multi 
ple switchboards, metallic - circuit lines, 
switches for said lines, one switch for each 
line on each board, one side or branch of each 
line passing successively through pairs of con 
tacts of the line-switches on the several boards 
and from the last contact-point through a test 
battery to contact-pieces, one for each switch 
of the line, and to the other side or branch of 
the line, in combination with pairs of double 
or loop-switch plugs at each board, the two 
contact-pieces on one plug being connected 
by flexible conductors to the two contact 
pieces of its mate, adapted to be inserted into 
the switches and when a plug is inserted into 
a switch to disconnect the pair of contact 
points and connect one of the contact-pieces 
of the switch-plug with that contact-point 
which is connected with said first-mentioned 
side or branch of the line, while the other 
contact-piece of the plug forms connection 
With said contact-piece of the switch, test re 
ceiving instruments, one at each board, each 
connected on its two sides to the two contact 
pieces of a loop test-plug adapted to be in 
serted into any switch at its board, and when 
inserted to disconnect the pair of contact 
points of the switch and form connection be 
tween them and its two contact-pieces, a con 
denser and resistance-coil in derived circuit 
at each subscriber's station and switches with 
contact-points to switch the condenser and 
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resistance-coil in derived circuit into the cir 
cuit of the line when its subscriber's telephone 
is switched for use, said instruments and bat 
teries being so adjusted to each other and the 
lines that an instrument sounds when in 
cluded in the normal closed circuit of a line 
but does not sound when on open circuit with 
the battery or on closed circuit with the line 
and its battery with the condenser and re 

apparatus by which when the two sides of the 
line are connected through such switch with 
the two sides or branches of another metal 
lic-circuit line said pair of contact-points is 
open, a condenser and resistance-coil in de 
rived circuit, at the subscriber's station and 

sistance-coil in derived circuit in the line on 
the telephone being switched for use. 

In testimony whereof I have hereunto sub 
scribed my name. 

MILO G. KELLOGG. 
Witnesses: 

B. WASHINGTON MILLER, 
C. M. BROOKE. 
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