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~ lation subscribers’ sets with complete metal-
lic circuits—i. e., having metallic individual
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T e R A e rrer—

To all whomy it may concern:

Be it known that I, CHARLES H. NORTH, a
citizen of the United States, residin gat Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented a certain new and useful
Improvement in Telephone Systems, of which
the following is a full, clear, and exact de-

scription, reference being had to the accom-

panying drawings. |

The object of my inventioﬁ 18 to simplify:

and cheapen telephone-exchange systems and

at the same time render them more efficient

in service. I obviate the necessity of using
condensers or repeating-coils in the subserib-
ers’ lines, placing a repeating-coil simply in

‘each operator’s cord-cireuit, which are about
one-tenth as numerous as subseribers’ lines.

Myinvention provides in a complete instal-

or common return—and at the exchange sub-
scribers’ line - signals, supervisory signals, a
ringing-generator, an operator’s talking set,
and suitable connections for a busy test, all

arranged in a simple and satisfactory form,

as hereinafter more fully set ous.

The invention may thus be conveniently

summarized as consisting of the combinations
of elements in a telephone system, as herein-
after described and claimed. | o

The drawings are diagrams disclosing my
invention. - | - |
- Figure 1illustrates a complete installation
with calling and supervisory signals, a mul-

tiple switechboard, and an operator’s cord-eir-
cult with ringing and talking apparatus. The |

condition of the parts in this figure is that | with the two outer springs by means of the

\

when the exchange operator has just connect-

ed two subscribers and isin the act of ringing
up the called subsecriber. The remaining fig-

‘ures are all abstractions of Fig. 1 and repre-

sent the portions of the system in use at dif-
terent periods of telephoning. Thus Fig. 2
represents a subsecriber calling the exchange.

Fig. 3 shows the parts in use when the ex-.

change plugsinand answers, and F g.4 shows
the condition when the subseribers are talk-
Ing and another exchange operator tests the
line and finds it busy. | |

I willrefertothe callingsubseriberas A’ and.
‘the called subscriber as A% The subscribers’

lines and eonnections are of course similar,

-each consisting of the subseriber’sinstrument
and twometalliclines B B',leading therefrom.

The subscriber’s instrument includes the
bella, connected at oneside with the ground G
and adapted to be connected when the instru-
ment 1s out of use with the line B’, the re-
celver a', permanently in the line B, the sec-
ondary coil a? of the transmitter, also in the
line B, the primary circuit of the transmitter,

(designated a?) and the receiving-hook at;

which acts as or operates the switch. When

the receiveris onthehook, the line Bis discon-

nected and the ground is connected through
the bell with the line B'. When the receiver

1s removed from the hook, the latter rises bya

spring, as is usual, and the line B’ becomes
thereby connected with the line B through the
secondary coila*and the receiver a’, while the
primary circuait is closed through its own bat-
tery and the grounded bell is disconnected.
At the switchboard I provide a series of
Jacks. These jacks have bushings C, all of
which representing the same subseriber are
permanently connected together by the lines
In the different parts of the multiple switch-

board. In proximity to these bushings are
the spring members D' D? D? D4,

Of these
the two outer members D’ D¢ on the first jack

| are terminals of the subscribers’ lines B B'.
T'he two inner springs D? D3 are connected

by local lines d d’ with the outer spring mem-
bers D" D? of the next jack, the Inner springs
of this jack being connected with the outer
springs of the next jack, and soon. - The two
inner springs D? D are normally in contact

elasticity of the latter. The last jack in the
line is the one in the section of the switch-
board in charge of the subscriber’s exchange
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operator, and the two inner springs D2 D3 of

his jack are terminals of the lines E E', the
former of which leads directly to the ground
G and the latter of which leads to the sub-
scriber’s line-signal F' and through the main
battery H to the line E and the ground.

The line-signal F' and the other signals
indicated as gravity-drops,

herein shown are

which should be understood to illustrate any
approved form of electrically-operated signal.
The signal F* represents the line-signal of the
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~ subseriber A% and tlie si'fmals E? K3 are the |

2

supervisory swnals of the cord-circulits con-
necting the subscmbers A’ and A% respec-

 tively.

10

The remainder of the apparatus can best

be described in connectlon th the different

operatiouns.
“When the subbulber A’ wmhes the ex-

__eha,nﬂ'e he removes hisreceiverfrom its hook.

This places the parts in the condition shown
in Fig. 2, the ground G at the subscriber’s-
instrument being disconnected and the two

lines ‘B B’ being connected together by the

hook, and thus forming a continnous circuit
successively through the line-signal F’ and
the main battery H. This energizes the line-
signal, and the exchange operator is thereby
notified. Now, as shown in Fig. 3, the -ex-

- change operator inserts in the subsecriber’s

20

jack the plug J of that end of her cord-line |
- which is used for the calling subscliber
plug includes the tip 5 and the ring j’, which

This

are terminals of two lines K' K?, which lead

from the ends of the half [ of the repeating-
coil L. The plug also carries a sleeve j° |
which is the terminal of a line K, leading

“through a battery to the ground for use in the

buasy test as heremafbel described. -
‘the plug J is inserted in the subscriber’s jack,

| 35:3'_

“When

the tip engagos with the spring member D’

and the ring y' with the spring member D*..

~ This forces a,part these spring members, en-

tirely diseconnecting the corresponding s p_rin o

- members D? D?on lines E K’ and the calling-
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8Switch.

signal F', while a complete metallic circuit is
established through the subscriber’s receiver

“and transmitter and the half [ of the repeat-
‘ing-coil L. The other half [' of the repeat-
ing-coil is connected with the cord-lines K°

K4 which lead through the ringing-switch
to the plug J’, as heremdfter explamed In

aorder to bndwe in the subsecriber’s talking
set, branches extend from these two lines to

bhe spring members P* P° of the talking-set
In the drawings there is shown a

~ triple-acting switch N, whlch normally leaves

: .s_o

K5 K% and leaves the operator’s
and the ringing mechanism disconnected. As

the plug J’ connected with the two lines K3 K¢

of this half of the repeating-coil (via the lines
s talking set

soon as the exehdnwe operator has plugged
in she presses the _smtch N toward the left,

~as shown in Fig. 3, forcing apart the splinn'
-members. P? P4 which the switeh engages,

55
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thius causing the former to contact with the
switch membe_l P’, which leads Lhro_un'h the
line K" to one side of the operator’s talking
set S,and forcing the switch member P? from
the- repeatmw .coil into engagement with the
switch member PS, connected to the line K&
from the other Slde of the operator’s talking
set. The operatoristhereby placedona com-
plete metallic circuit-through the repeating-

- coil, and she isable to converse with the call-
- 63

ing subscrlber and asks the number wanted.

“The operator being bridged in the cord-line,
as stated, and havin 1) asceltalued the number

!

free to attend to other subscribers.

‘at his instrument.
exchange operator ceasing to ring the called

lows:
the ground through the bell 18 eonnected with
‘the hne B, whlle a line m' from the neutral

688,673

wanted, tests the jack corresponding to that
numbel to find if the line is busy. This test
consists of touching the tip 7 of the plugJ’ to
the bushing C of the jack. Though the bush-
ings of Lorrespondmfr jacks are all connected
tovether throughouttheswitchboard, they are

normally dlsconnected from the rest of the

apparatus, wherefore it is apparent that if
none of these jacks is in use there will beno

‘effect from the operator’s touching the plug
J’' of her cord-line to one of the bushings.

70

75

She does this, and receiving no click in her

instrument (as she would, as hereinafter ex-
plained, if -the line were busy) she inserts the
plug J' into the jack and presses the switch
or key N in the opposite direction, cutting
herself out and connecting the ﬂ'enerator with
the called subsecriber’ S_bell to ring him. "T'he

condition of the parts during the ringing op-
eration is as shown in Kig. 1
established from the ground G2 through a

The cireuit 1s

80

oenerator Q, to the spring-terminal R®, to the '

termmal R5, (which the switch N causes to
engage therewwh ,) through the cord-line K¢,

to the ring 7’ of the pluurlh'.]‘r and from.thence

through the springs D%, connections d', and
springs D3 of the successive jacks to the line
B', and thence through the switch a* and the
bell a to the trround . After this ringing
operation the opemtm allows the key to re-
turn to its intermediate position, leaving her
ThIS op-
eration disconnects the spring members R’
and R, leading from the generator, and con-
nects the spring members R* RS leading
from the cord-lines K° K° with the spring
members R? R*of the cord-lines K3 K% This

connects the two lines B B’ of the called sub-
seriber A2 through the half [’ of the repeating-

coil, leaving his instrument in condition to

Qo
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talk with the calling subscriber as soon as he

removes the receiver from the hook and com-
pletes the connection between the lines B B’
Immediately upon the

110

subscriber the latter’s supervisory signal is
energized at the exchange and remains so

until he removes his receiver from the hook
in responding. This is accomplished as fol-
The hook a*being down, the line from

point of the half 7 of the repeating-coil leads
to the switeh-point P?, which in this position
is connected with the switch- -point P?, from

_whwh the line m? leads through the super-

115
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visory signal F?®and the main battery Ii to

the . wround This signal thus remains ener-
ﬂ*lzed as long as the hook is down. If the

called subseriber does not respond pr omptly,'

the exchange operator rings him again. As

ceiver the hook a' rises, disconnecting the
ground (, and the supervisory signal 8 be-
COMmes deenern‘med and the excha,ntre opera-
tor is apprlsed of the condition.

_ AS soon as
| either subseriber hangs up his instrument his

12§

“soon as he does respond and removes his re-

132
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Supervisory
1 of the subseriber A’ being on a similar line

- m from the repeating-coil to the main bat-

tery. The exchange operator thus knows
when to disconnect the sibscriber and is con-

stantly advised of the condition of the con-

- nected lines, |

Returning now to the busy test, if when

~ the subscribers are talking, as shown in Fig.

[0

- the bushing C of another

- ground. G%

4, another operator wishing to use one of the
same lines touches the tip of her plug J? to
jack of one of these
subseribers’ lines the following condition
takes place: The bushings being all connect-

ed together they are all connected through

the sleeve 2 of the plug J’ in use with the line
K which leads through a battery T to the
T'hese bushings are thus all

~ grounded through a battery whenever any of

20

them are in use. Now when the tip of the

plug J* is touched to one of the bushings the
line is completed to the ground through the |

. receiver 8’ of the testing operator’s set via,

25
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~.ed at one po
therefore knows that the line is busy, as with-
out this grounding through some

40

Strument, a ground connection

50

the cord-line K5 the spring members R? RE,
the cord K3, the spring members P’ P? the

line K7, through one of the magnets of the
~ receiver S', and thence via the line K to the |
~ ground. The line K" is connected to

the op-

sienal is energized, . this signal ator’s talking set across said lines
o o b O &y 3

erator’s head-phone, between the two magnets

thereof, which is thé neutral point-—that is.

the point from which the resistance of both.

the outgoing and returning cireuits is sub-

‘stantially equal—so that the grounds G* will

not throw the head-phone out of balance in
normal operation. The testin goperator there-
fore receives a click through one-half of her
receiver S', due to the bushings being ground-
point through a battery T'. She
other oper-
ator’s cord-circuit there would be no click.
Having described my invention, I claim—
1. In a telephone system, a subseriber’s in-

established thereat, two conductors of the

subseriber’s line, and a multiple switechboard

having jacks with which said conductors are
connected, combined with an exchange oper-
ator’s cord-line which includes 2 repeating-

coll, a three-part plug, two conductors lead-
Ing to the repeating-coil from the parts of

said plug which are adapted to be connected
at the jack with the subseriber’s two lines, a
supervisory signal and a source of current-

supply at the exchange, a line leading inde-

pendently of said plug from said two cord-
lines {hrough sald supervisory signal and

- source of current to the ground, and a third

60

line in the operator’s cord-line. leading from
the plug
busy test, substantially as deseribed.

2. In a telephone system, the combination

ot a repeating-coil, an operator’s local talk-

Ing set including a recetver and transmitter,
a plug, a pair of lines leading from said plug

and adapted to be connected with the repeat-
Ing-coil, a switch adapted to bridge the oper-

adapted to be |

and adapted for use in making a

i

| bridge the operator

‘cord - line through

| ed to engage, and having

| from each plug

visory signal, a connection therefrom to said

‘cord-line, said switch being arranged to open

sald connection when the operator’s talking
set is bridged in, substantially as deseribed.

a super-

70

o. In a telephone system, the combination

of a ringing-generator, a repeating-coil, an
operator’s local talking set Including a re-

ceiver and transmitter, a plug, a pair of lines
leading from said plug, switch ‘mechanism

adapted to.connect said lines with the repeat-

ator, and in the former case adapted to
'8 talking set across said
lines, a connection leading from said cord-
line to the ground,
a source of current in said connection, said
connection being broken when the operator’s
talking set is bridged In,-substantially as de-
seribed. -

4. The'combination, with the two wires of
a subseriber’s metallic line, of

cord-line containing two plugs, a repeating-

an operator’s.

75

| 1ng-coil or break the connection thereto and
| connect one of them with the ringing-gener-

8o

& supervisory signal and

9o

coil, a pair of lines leading from each plug,

and each pair adapted to form.a part of a

continuous circuit respectively through a
primary or secondary of the repeating-coil, a

pair of supervisory-signals, a source of cur.
rent, lines leading from the
| sald supervisory signals
and source of current to the ground, an ex-
change operator’s local talking set, including

a'recelver and transmitter, switching mech-.
one of the pair

anism for bridging it across

two parts of the

95
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of cord-lines, and means for disconnecting
the line from one of the latter cord-lines

through the supervisory signal when the ex-

change operator’s instrument is 30 bridged,

substantially as deseribed.

i 9. In a telephone. system, a subseriber’s
cord-line, containing two plugs each of which

1s. the terminal of three lines, a repeating-
coil, two of the lines from each plug being
adapted to cooperate respectively through
the primary or secondary of said Tepeating-
coil, and the other line leading from . each
plug through a battery to the ground, spring-
jacksof a multiple switchboard havingspring
members with which the
lines leading to the repeating-coil are
said line leading to the ground is adapted to

of the switehboard corresponding to the same
subscriber’s line being connected together,
combined with the two wires of a subseriber’s

metallic line leading to the Spring members
and an exchange operator’s 1o-

of said jacks,
cal talking set adapted to be bridged - across

| & pair of lines from the repeating-coil to one

terminals of the
adapt-
bushings which the

IO}y

ITC

'115

120
engage, all of the bushings in different parts.

125

of sald plugs and being itself connected with

the ground, substantially as described. .
6. In a telephone system, in combination,
an exchange operator’s cord-line including

two plugs, a repeating-coil, and. lines leading
and adapted to be connected

130
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with the repeating-coil, a source of current
for calling purposes, an exchange operator’s
talking set, suitable switehing mechanism
adapted to connect either said source of cur-

rent or the operator’s talking set in the cord-

line, a ground connection from the operator’s

- talking set, a switechboard including spring-

IO

20

jacks, different jacks corresponding to the

‘same subseriber’s line having their bushings

connected together; and a line connected by

“the plug with the bushing of the jack in which

the plug is inserted, said line leading throu oh

“a source of current to- the ground, substan-
tially as deseribed. |

- 7. In a telephone system, an eXchaﬁge op-
erator’s cord-line including a repeating-coil,
a plug, a pair of conduectors leading from the

plug, means adapted to connect said condue-
tors with the repeating-coil, an operator’s lo-

cal set’including a receiver and transmit-

“ter, means for bridging it across said pair of -

 conductors, a line leading from the neutral

point of the receiver of said local set to the

oround, a supervisory signal, a line leading
from said cord-line through the supervisory
signal to the ground, switching mechanism
for bridging in the operator’s local set, said

mechanism operating automatically to dis-

30

- plug is inserted, substantially as described.
7 8. The combination with a subsecriber’s in-

' 40'

connect said supervisory signal, spring-jacks
with which the plug is adapted to engage,

said jacks having the bushings, the bushings

in different parts of the switchboard corre-.
‘sponding to the subsecriber’s line belng con-
nected together, and means operated by the

plug for grounding said bushings when the

strument and his two metallic lines, of jacks
at the switchboard having pairs of resilient
terminals normally in contact and in series

 ecircuit with said two lines, a line-signal at
the switehboard, a source ot current, a line |

688,673

through said signal and source of current
erounded intermediately and having both its
ends connected to resilient terminals in the 45
last jack in said series circuit, an operator’s
cord-line havinga plug adapted to be inserted

in said last jack, the terminals whereof are
thereby disconnected, aline leading from said
cord-circuit through said source of current to 50
the ground, a supervisory signal in said last-
mentioned line, and means at the subseriber’s
instrument for connecting one of his lines
with the ground, substantially as described.

9. In a telephone system, the combination 5
with a subscriber’s two metallic lines, a-set of
jacks at the switchboard, each of which in-
cludes a bushing, all of the bushings in dif-
ferent sections of the board corresponding to
the same subseriber’s line being connected to-
cether; a plug adapted to be inserted in such
bushing and having a sleeve adapted to en-
oage therewith, said plug carrying an insua-
[ated ring and tip, said jack including four
spring members one of which is engaged by
the ring, and another by the tip of said plug
when inserted, whereby they are moved out
of contact with the other two spring mem-
bers, said other two spring members of one
jack being connected with the spring mem-
bers which are moved by the plug in the next
jack, an operator’s cord-line including three
conductors connected respectively with said
sleeve, ring and tip, and an operator’s local
receiver adapted to be bridged across the two 75
conductors leading to the ring and tip and
connected with the other conductor, substan-
tially as described. |

66
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" In testimony whereof I hereunto affix my

signature in the presence of two witnesses. oo
| CHARLES H. NORTH.
Witnesses: - | |
ALBERT H. BATES,

H. M. WISE.
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