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UNITED STATES PATENT OFFICE.

JOHN I SABIN AND WILLIAM HAMPTON, OF SAN FRANCISCO, CALIFORNIA.

TELEPHONE-EXCHANGE SYSTEM.

SPECIFIGATION forming part of Letters Patent NO- 5_1-8,',333, dated April 17, 1.8 94,
App]ioetion filed March 3,188, Seria;l No, 464,609, (No modsl.)

o all whom it may concef'n
Be it known that we, JOHN I. SABIN and
WILLIAM HAMPTON, citizens of the United

States, residing in the city and county of San

Francisco, Sta,te of California, have invented
an Improved Subscriber’s Slo'nallnwa,nd Clear-
ing System for Telephone-Lmes of which the
following is a specification.

Our invention relates to telephone systems '
and 1ts object is to reduce and render more
uniform the time required to secure connec-
tion and to provide means whereby signals for
disconnection and for ecalling may be trans-
mitted to thecentral office Wlth minimum ex-
ertion on behalf of the subseriber.

The calling-up feature of our invention,

considered broadly, consists of a subseriber’s
metallic cireuit normally open at the sub-

‘scriber’s station, a normal connection to

ground from one umb of the circuit being pro-
vided at the central station oontammfr an
operator’s cap telephone, or other oellmﬂ' de-
vice, the subscriber being provided mth
means whereby he may close the cireuit to in-

~clude himself directly in cireunit with the op-

erator.
The elearmo*-out feature of our mventlon

broadly oonsmered consists in a oonneetlon_

to ground from one limb of the metallic cir-
cmt containing a battery, the battery being
on an open elromt so long as the subseubere

remaln in conversation, means being pro-
~vided at the subscriber’s station for olosmn'

the said limb to ground when he desires dis-
connection, thereby closing the battery cir-
cuit through an indicator that conveys to the
operator the desire for dis-connection.

In the preferred embodiment of our inven-
tion, the limbs of the metallie circuit extend
to hne springs upon the several sections of the
multiple switch-board, when a multiple SyS-
tem is used, or to asmﬂ'le palr of line springs
upon smgle boards. At the section at. whloh
the subscriber is to secure his connection, a
contact anvil is provided against which one
of the line springs norma,lly rests, the same
being connected to ground throucrh the oper-
ator’s cap telephone A switch is provided
at the subscriber’sstation by means of which
he may ground through histelephone thelimb
which is thus ﬂ*rounded at the central stetlon,
theieby, oonneotlno* himself directly in eir-

i

cnit with the operator g cap t’elophone
will be understood that each operator attends
to the calls of a definite number of the sub-
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scribers of the exchange, and the contact an-

vils belonging to the spring jacks of all such

subsombers are connected through the oper--

ator’s cap telephone, so that any one of the

subscribers so connected may cut himself
into circuit even though the operator be
holding conversation with another sub-
scrlber The operator becomes trained in at-
tending to the various calls, though several
be calling for connection at the same time.
The subseribers when in conversation are con-
nected by a pair of plugs provided with two
strands, a tip and a sleeve strand. The line

to

spring normally in contact with the contact

anvil is moved away from the same when the
plug is inserted, the operator’s cap telephone
bemg thereby cut out of circuit. The oper-
ator’s listening-in telephone and generator
are adapted to be bridged between the cord
strands. Irom one strand a connection ex-
tends to ground and includes a battery This
battery so long as the subsecribers arein con-
versation is on open circuit since the sub-
seribers talk over a metallie eircuit, but when

| the telephones are hung on their hooks, the

limb of the metallic olroult from which said
ground connection extends, is closed to
oround at the subscriber’s sta,tlon and the
battery circuit is closed to cause the oleermg—

out indicator to display the clearing out SIg-'

nal.
While we preferably employ the above de-

scribed clearing-out apparatus, described and
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claimed inits broad featuresinan application,

Serial No. 470,229, filed by us April 13, 1893,
we have hereinafter particularly described
how this system may be adapted to the call-
ing-up apparatus of-the present invention.
-We will describe ourinvention more in de-
tail in connection with the aooompanymﬂ'
drawings, in which— -~
mee 1 illustrates two subsoubers con-

cords being provided with a ole&rmg-out ap-
paratus different from that shown in Fig. 1

Fig. 3 is a detail view of the telephone switch,
Fig. 4 illustrates a telephone line connected
with a multiple switch board, the cap tele-

OcC
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‘nected together for conversation. Fig.2illus-
trates two subseribers thus connected the

1CO
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phone being in a ground sonnection from the
last board. | | | |
Like letters refer to like parts throughout
the several figures. | '
5 The limbs o’ a® of the metallic circuit of
- subseriber A are connected with the line
springs a® a* at the first board, and with the
“line springs a® a® at the second board. Like-
- wise, the limbs b’ 1? of the metallic cirenit of
1o subscriber B are connected with the line
- spring 6% b* at the first board, and with the
line spring 6° 0% at the second board. The
spring a*rests normally against contact anvil
¢, which is connected to ground through the
15 operator’s cap telephone d. Likewise the
spring 0% rests against the contact anvil ¢/,
whieh is also connected to ground through the
operator’s cap telephone. In the ground con-
nection is included a three-point switch ¢? by
20 means of which the operator, when she de-
sires to remove her cap telephone, may cut
the same from the cireunit,and include therein
the battery ¢, and operator’s individual indi-
catore’. When the battery and indicator are
25 thus in cireuit, the subseriber, by removing
his telephone from the hook, closes the bat-
tery circuit, and the indicator displays the
visual signal,thusinforming the operator that
a connection is desired. She may then re-
30 place the cap telephone and receive the order.
- Both subscribers, A and B, are shown con-
nected with the operator at the first board;
~if, however, subsecriber B were connected with
the operator at the second board, the contact
35 anvil ¢’ would be placed at the second board
and connected through the telephone of the
operator thereat. |
When in conversation, the subseribers are
connected by a pair of nlugs and a double

40 stranded cord. The plugs when inserted in |

the spring jacks, move the line springs away
from their contact anvils, thereby cutting the
cap telephone ont of the circuit.
-- The operator’s listening-in telephone set ¥
45 18 included in a bridge between the two
strands of the cord, and a key 7’ is provided
whereby the telephone may be bridged into
circuit. The calling generator ¢ is likewise
included in a bridge between the strands, a
50 pair of keys g’ g° being provided whereby
the calling currents may be sent through
either plug. EFrom one of the strands, the tip
strand as shown in the figure, a connection
to ground 18 provided containing a battery A.
55 S0 long as thesubscribersare in conversation
over the metallic circuit, the eircuit of bat-
tery £ is open, but when the limb of the cir-
cuit to which said battery is attached is con-
. nected toground, the battery circuit is elosed
6o and current traverses .the clearing-out in-
dicator, which displays the visual signal for
disconnection. A single indicator 2’ may be
used included in the ground connection, or
two indicators /2* /° may be used, placed in
65 thetipstrand,oneon eitherside of the ground
connection. In the former case, the visual
‘signal is displayed when either or both sub- b

seribers hang up their telephones, while in
the latter case the indiecator A2* does not dis-
play its signal until subscriber A hangs up
his telephone, and the indicator 73 not until
subseriber B hangs up his telephone. With
either construetion one of two connected sub-
seribers may signal the operator for a new
connection; thus, when the.single indicator
is used, the subscriber who does not desire

re-connection, merely hangs up his telephone,

while the other subscriber by means of his
telephone hook repeatedly opens and closes
the battery circuit, thereby causing the mov-
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able member of the indicator to vibrate to

call the attention of the operator. When two

indicators are used, the operator observing

that but one displays the visual signal for

disconnection, may bridge her listening-in
telepbone set into cirenit and receive the or-
der, or, if she does not immediately notice

the signal thus indicated, the subseriber may

repeatedly open and close the battery circuit
by meansof histelephone hook, thereby caus-
ing the removable member of his individual
clearing-out indicator to vibrate to call the at-

e

tention of the operator., The indicator pref- -

erably employed is one that displays black

when at rest,and white when a dis-connection
is desired, so that the rapid change from black

95

to white readily attracts the attention of the

operator. A resistance coil p may beincluded
in a line extending from the sleeve strand to

trostatic discharges, but it may be dispensed
with. | - .
The subsecriber’s station apparatus com-

prises the usual bell and telephone set in sep-

arate circuits, while a normally open ground
connection ¢ is provided so located with re-

spect to the telephone sef, that when closed

by a key 2/, said telephone set will be in-
cluded in circuit with the operator’s cap tele-
phone at the central office. A second ground
connection / is provided which terminates in

a contact anvil {’ adapted to make contact

105
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with the telephone hook when the latteris '

depressed. | |
We will now deseribe the several opera-
tions required to secure connection between
two subseribers. Suppose subscriber A de-
sires to talk with subseceriber B; having re-
moved his telephone, subseriber A depresses
key 7', thereby including his telephone di-
rectly in cireuit with the operator’s cap tele-
phone. Having received the number of sub-
seriber B, the operator inserts plug m/ into
the spring jack of subscriber B, and bridges
her listening-in telephone set between the
cord strands. If B is busy in conversation
through a connection at some other ‘board,
there will be a difference of potential between
the line springs of the spring jack, and as
the plug is inserted, she will hear a click in
her telephone. If subseriber B be not busy,
the operator inserts plug m in the spring
jack of subscriber A, and depresses ringing

key g* to send a calling current to subsecriber

I15

I20Q

125

130



and causing the indicator to display the sig- |
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B. Subseriber B having responded, she cuts | ent mventlon and so far as claims therem,

out her telephone set; and the subscribers are
connection. When the conversation is
completed, the subscribers hang up their tele-

phones, thus closing the bettery circuits |

through ground at the subsecribers’ stations

nal for dls connection. Should either sub
seriber desire a re-conneection with someother

subseriber, it can be obtained in a manner |

hereinbefore pointed ont.
It will be observed that when the telephon es

are hung up, the battery current will continue

to flow through the clearing-ount indicator un-
til the operetor removes the plug. Itissome-

-times desirable that the oledunmout signal
-~ may beof but short duration, and in order to
| 18, the circuit to eround is elosed

accomplish thi
only during the descent of the telephone hook,
the circuit being opened when the hook
reaches its lowermost position. In Fig. 3, we
have shown in detaila form of telephone hook
adapted to aooompllsh this result; the hook is

provided with a pin o which en gages with the'

metallic upper surface of a ﬂa.t spring o’ in
its descent, the spring, however, being cut
away so thet the pin does not malke cont&et
therewith when it has reached the bottom of
its stroke. The pin makes contact with the
under side of the spring o’ during the ascent
of the hook, the under side hemﬂ' insulated

so that the pin does not close o1reu1t there-

through during the ascent of the hook.

~In Fw‘ 2, we have illustrated our present
1nventlon so far as it relates to the calling-
up feature, as used in connection with the
clearing - out apparatus of a. concurrently
pendmﬂ- application before referred to. A
batteryn 18 provided in a bridge between the
strands of the cord, and e1ther a Single indi-
cator is placed in said bridge, or two indica-
tors are used, placed in thestrands, one upon
each sideof the brid ge. Whenthus employed
the current from the battery n traverses the
indicator so long as the telephones remain off
the hooks, buat when they are replaced there-
on the battery currents are interrupted to
give the visual signal.

oonneotion that 1s closed when the telephone
hook is hung up, may be omitted, since the
visual sw‘nal for dis-connection is dlspleyed

- when the metallie eircuit is broken by hang-
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ing up the telephone.
In an application, Serial No. 465,7 91 filed
by us we have described a telephone syetem

embodying the general features of the pres-

cover the apparetus of the present case, the
present applicationistobe consulered as euh

sidiary thereto.
Our invention evidently is euscept1ble of

 many modifications, and we do not therefore

When this form of |
clearing-out apparatus is used, the ground

have hereunto set our hands and eeals

I

desire to limit ourselves to preclse construe-
tions.

Having desor1bed our 1nventlon what W
claim as new, and desire to secure hy Lettere
Patent, is—

1. The combination with a meta,lho circuit

telephone line extending to the central sta-
tion, of anormally elosed ground branch from

6o
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one limb of said line, through an operator’s

telephone, a .ground connection at the sub-

seriber’s station adapted to be-closed to in-

clude thesubsecriber’s telephoneset in eircuit

with the operator’s telephone, double strand
cord connectorsadapted toloop the telephone -

75

line in circuit with another line at the cen-

tral station, a ground branch from one of the
strands of salcl connectorincluding a battery,

8o

a self restoring olea,rmn' out mdloator in c¢ir- -

cult with said hattery, and means at the sub-
seriber’s station for opening or closing the
circuit through said ‘battery, eubetantmlly as
described.

2. The combination with two metallie cir-
cuit telephone lines looped together at the
central station by a double strand cord con-

ductor, of a ground connection from oné of

the strands of said cord conductor, a battery

in said ground connection, a self restoring in-

90 *

dicator in circuit therewith, and means for

closing a ground branch at the subscriber’s
station to complete the circuit of said battery

‘through the clearing out mdloa,tor, Suhsta,n-
tially as desecribed.

3. The combination with two metalhc clir-
cuit telephone lines looped together at the

95

central station, of a ground branch from one

limb of the metallic eircuit thus formed, a
battery in said ground branch, a self restor-
ing indicator in c¢ircuit therewith, and means

for closing a ground branch at the subsecrib-

ICO

or’s station when the subscriber hangs up his

telephone, thereby completing the cireuit of
said battery through the clearing out mdma-
tor, substantially as deseribed. :

In testimony that we claim the forefromn' we

"JOHN 1. SABIN. [, s.]
WILLIAM HAMPTON [ L. S]
Wltnesses |
EDWARD E. OSBORN,
R. M. EDWARDS.
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