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‘ISIDOR KITSEE, OF CINCINNATI, OHIO, ASSIGNOR, BY‘DI_REC'I‘,‘ AND MESNE
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TELEPHONE SYSTEM.

. SPECIFICATION forming part of Letters Patent No. 430,060, dated June 24, 1890.

- Application Bled October 26, 1887,

" To alt whom it may concern: ‘
" Be it known that I, Is1DOR -KITSEE, a citi-
zen of the United States, residing at Cincin-
‘nati,inthe county of Hamilton, State of Ohio;
5 have invented anew and usefulImprovement
" in Telephone Systems, which improvément is
- fully set forthr in the following specification
and accompanying drawings. , o
- My invention relates to improvements in
o"telephone systems; and ifs objects are, first,
to provide a system of telephonic lines with’
a generator of electricity located: at the cén- |
tral station which shall furnish all the elec-
" tricity required for all outlying stations, thug
5 centralizing the battery and atthe same time
"place it where it will be under the absolute
control of a person-located at the central of-
fice; secorid, to provide means for producing
‘electricity for operating all the call-bells in
o both-the outlying stations and the central
. office, which means shall be located wholly
within- the central office ‘and under the con-
trol of operators there, and, third, to provide’

means for connecting up the circuits between |
"and bearing the same relation to Fig. 9 that .
{ Fig. 4.does to Fig. 1. :

5 the several subscribers adapted for use with
my inmiproved system. ol
"' these ends it consistsin the special fea-
. tures hereinafter described, and particularly
* pointed out in the claims which follow this
o Specification. . - o o
It is one of the especial features of my in-
vention that no interruption occurs to talk-
ing-lines while others are being cut in and
-out at the central station, and thus by reason’
5 of the fact that each subscriber works with

-an independent current of electricity, which |

‘ean il no. way-afféct any other subsecriber’s
ipstrument than the one to whom he desires’
" to talk. . '
> - A full understanding of iny invention can
best be'had from the following -description,
“ taken in connection with the accompanying
-drawings, in - which— ‘
" Figure 1 represents adiagrammatic view of
; my improved system with the talking-battery-
of all'the subseribers: located at the central
office. ‘Fig. 2 is a similarview of the.eall ap-
paratus with the electrieal generator for all

-the call system and its operation. - -

~which 1,2, 3, and 4 indicate four independent

‘ively, at E’ E* E® E%, and connected by line-

‘Serial No. 263,200, - (No model)

the subscribers located at the central office.
Fig. 3representsa diagrammatic view showing 50
the relation of ‘the transmitters at the outly-
ing stations to the talking-battery for all the
lines located at thecentraloffice only. Fig. 4,
represents a diagrammaticview of a modified”

form of cireunit-connections, such that the g5

| talking-battery is connected in the direct cir-

cuit between the two lines in ‘use, and not-in

-4 multiple-arc earthed cireuit, as shown in

:Fig. 3, where there are three earth-connee- .
tions. Fig. 5represents a horizontal seetional
‘view of my novel form of battery for central- -

6o

office use. Fig. 6. répresents a detail view

'showing one of the zines and its hanger..

Figs.7and 8 represent, respectively, sectional
and plan views of & rubber cap for covering 65
the carbons and sustaining the zines, Fig...
9 represents g diagrammatic view of my im-
proved system as used with induction-coils
located with the Battery at the central sta-
tion. " Fig. 10 represents a similar view show-
ing the battery connected directly between
outlying lines supplied with induction-coils
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Similar letters of reference indicate corre-
sponding parts in the several figures,

I will now describe the talking systei and
battery connected therewith, as well as its
mode of operation, after which I will describe.
8o

75

I will remark at the outset that the talking

‘and call systems are designed to be used to-
" getker, and are only shown separately in Figs,

1'and 2 to avoid confusion of parts.

Fig. 1-illustrates the talking system, in 8.
outlying stations. having contact telephone- ‘
transmitters with ordinary Bell receivers, lo-
cated directly in each circuit earthed, respect-
wires w’ 1w? w? «*, through the annunciator 9
and bell; to the central station and the switch-
board, as shown. - i :

“The arrangement as desérived so far isno

essentially different from existing systemsof g5

telephones, in which the talking is done by
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direet battery-currents without the interven-
tion of induction-coils. 'T' being the trans-
mitter, Iif the hand-telephone, and S the
telephone switeh-lever for changing the civ-

euit at the points € and €’ from the call-cir--

cuit to the talking-circuit.

Each line has at the central station an: ad-
Justable rheostat R’, R, R?, or R4, adapted'to
make the outlying lines of equal resistance,
50 as to cause the telephone-transmitter to
work with egual effect under all conditions.

The switch-board has the usual eross-bars
17177 27 97 &e., to which -are connected, as
shown, the outlying lines. '

To the lower ends of the vertical bars 17.2”
8 4 is affixed an-insulating-board D, having
metal bearings K K?K? X4 which are in elee-.
trical eontact, respectively, with said bars, or
may Do integral therewith. They are eurvi-
linesy in shape, and adapted toform bearings
for the ewitch-plugs 10 2* 3* 42 when in posi-
tion in ths iy g-holes passing through the
borrd D, '

L X213 LY and M/ M? M? M* are similar

¢ carvilinear strips disposed as shown, so as.to

havo metallic contact with the plugs 1* 23 3a
4*, respectively. The strips L/ L2 13 I} are

- connected by wires to a ‘metal bar N, which

a3
o
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in turn js connected to earth at E° by a wire
#Pand earbon Cof the battery B. The strips
D’ M* M3 M4 are connected by wires e’ ¢ ¥ ¢!
to switeh-plugs 1° 20 82 40, respectively. . .
Sp’ to Spf are metal springs having con-
tacts at their upper ends for coittacting ‘elec-
trically with the strips M’ M2 M3 M+, They

-are connected at their fixed ends to wires ¢

o

3]
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“tem.

£ ¢ ¢, which in turn are connected each fo
its own zine 27 2% 28 2% of the battery B.

On the springs $p’ to §p* are insulating-
blocks o’ to of, which contact with plugs 1° to
4* and electrically disconnect the zines from
the cirenit, 50 as to leave the battery on open
eircait at all points when all of the switch-
plugs are in place, as shown at 1% 2¢,

The operation of the talking system is as
follows: In Fig. 1 I haveshown stations nuin-
bers 1" and 4 as not in use, while stations 2
and . 3 are conversing. When the lines are-
not in use, all of the plugs 1* 2* 3* 45 aye in
place on the board D, and all of - the springs
Bp" 8pt, inclusive, are held away from the
contact-stops on springs M’ to M¥ and there
is nio battery in cireuit on any of the lines.

- -T have not shown any telephone at the cen-

" tral station, nor the customary switch-strips

for such telephone; but it will be understood
that such feature is well known, and any de-
gired connection may be made with my sys-

Supposing station 2 to have called ventral
station by the apparatus.whieh I will dis-
close later on, and to have announced that

-he desires to talk to station No. 3, the cen-

tral-station operator first calls station No. 3,
and then withdraws plug 3* from the plug-
hole in board D and inserts it in the holes of"
eress-bar 27 and 3. This connects lines 2

37, wire «®, annuneiator,

430,960

and w? in multiple are with the zing 23, car-
bon C, and wire 2° to earth EF, the other

earth-conneetions being at the loeal stations.

at ‘K K% The eireuit is as follows: -from

earth E° by wire 4 to carbon C, thence to-

zine 2% wire #, spring 8p% strip M3, wire &9,
plug 3, where'it divides, one part going by
Fovizontal strip 2o wire w?, through an-
nunciator and line wA to station 2 and earth
K? while the other half fakes the vertieal strip
and line 0’ to station
3, and earth at B3, T have shown in Fig, 3 a
diagrammatic view of the relation of the bat-
tery to the two lines in connection with the

transmitters and receivers at stations 2 and

75
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3. Tt will be seon that any variation of the

line-current at either of the transmitters will
change the potential of the cireuits, and hence
actuate the receiver at the other stations.

Should 1 and 4 desire to talk, it would only .

be necessary to insert the plug 1% at the plug-
hole at the junetion of vertical bar 4’ or plug

°

4* at the plug-liole of vertical bar 4/, and hori-

zontal bar 1’; or, if desired, both plugs may

be inserted, when the two zines 2 and 24 will
do service on both lines. Similarly both zines
2" and z’"’ might be connected to lines 1 and

4 forservice.  With this arrangement of bat-.
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tery each subscriber has his own independent

current, and no subscriber’s circuit ean in
any way interfere with that of any other. The
carbon C is of sufficient surface, length, and
thickness to furnish a negative -electrode for
all of the zines. o .

I have shown in Fig. 5 a scctional view of
& battery designed for use with forty-eight
subscribers. Here the carbon C is made of
three sections having a common connection

-to a binding-post, and the zines—forty-eight

in number—are suspended in the solution. by
haugers H, (shown in' Fig. 6,) which rest in
grooves G of a rubber or otherinsulating cap
C’, adapted to fit snugly over the top of the
carbons. . These zines have the usual bind-
ing-posts and connections to the. independent

connecting my improved form of. battery di-
rectly in line between two subseribers, the
operation of which I will now deseribe. Two
lines only are shown, numbered 1 and 2, and
the parts are lettered the same as in Fig. 1.
Supposing station No, 1to have called station
No. 2 and central office to have made the con-
nectionsshown, thie cireuit isasfollows: From
station 1-by line-wire ' to strip M’, spring

8p’; wire ' to zine-z’ of battery, thence to-

the common garBon.C and by wire ¢’ to plag
12, strip M7 line-wire w? to station 2,the bat-
tery “being directly in eircuit between said
stations. In thisinstance plng2*isleft hang-
ing from its suppott-and zine 2% is on open

circuit. This arrangement is designéd for-

use on longer'circuits than that disclqsed in

‘Fig. 1.

The system which I have just deseribed is

100
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‘lines, as shown and described- in connection -,
with Fig: 1. . .. o
. In Fig. 4 Thave shown an arrangement for

-
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applicable only on direct-cirenit lines of tele-
phones—that is to say, on lines where the
transmitter and receiver are in one common
battery-cireuit. Such systemsave only used,
T pelieve, in small villages, or where low-ten-
sion currents are sufficient. .

I will now describe a modified system ap-
plicable to such telephone-circuits as are in
general use in large cities, where the trans-
mitter of each local subseriber is in a local-
battery cireuit situated in the telephone-box
and embracing the primary of an induction-
coil, while the secondary goes to line and to
the central station, where. the usual switch
mechanism  is provided for -connecting up
subscribers. : : :

Tt is the function of the modification I now
propose. to describe to-do away with all loeal
batteries, induction-coils, and, in short, every
portion of the present form of local instrument
except the contact-transmitter, hand-tele-
phones, and call-bell magnets, thus reducing
thé mechanism in the subseriber’s box te &
minimum and leaving only such parts asare
not éasily disadjusted. 1 also arrange my
connections at the central station, so as o
simplify the switch-connections, using only
vertical switch-bars and plugs therefor with-
out horizontal switch-bars, thus deing away
with the usnal form of switch-board.

Tt will be better understood by referring to

- Fig. 9, where 1, 2,8, and 4 :are local stations

40
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‘wire to_ earth at E°

analogous to those shown in Figs. 1 and 2,and
having the internal constructionin the boxes

. ghown in station 1, Figs. 1 and 2.

The Yattery B is located ab the central sta-
tion, and isedsentially thesame inits construc-
tiom os thoso I have heretofore described, ex-

cept that I have shown here two carbonsand

two sets. of zines connected in sets of two for
tension, so as to get currents of higher ten-
glon in the outlying lines.

.

17 2/ 3 47 ave vertical switch-bars, one for |

each outlying line, having the usual plug-
holes. : S : , ‘

Y 12 18 T4 gre -induction- coils lacated below
the switeh-board -and having their primaries
connected, respectively, to the springs Sp’ 8p?
Sp°Sptby wirest’ 1?24, said wires goingeachto
its individual zine 2’ 2* 2° 2%, &c., the carbons C
¢’ of which are connected by.acommon earth-

17 12 T* ¥4 have’a common earth-wire running
to earth at E° from the metal plates, while
their free -ends are. connected by wires e’ €2

¢ ¢ to the switch-plugs 1* 2* 3% 4%, respect- |

jvely. These plugs, when all inserted in the
lower rows of holes, keep the battery nor-
mally open, as explained in connection with
Fig. 2, when the call-service only i in cirenit.

In Fig. 9 7 have shown two of the plugsin
service in the switch-board connecting sta-

sions 1 and. 3 over wires w’ and wf while

lines w¥and w* are idle. .

Thé operation is as follows:. Supposing sta-
tion 1 to have called for znd obtained sfation
3, the necessary ewitch-plugs 1* and 3° hav-

cireunits

The secondary coils of

ing been placed by central-station gperator
in switeh-bars ¥ and ¥, the clreuils are 28
follows: The hand-islephones are ofi 1he
hooke at stations 1 and 4, and the battery-eir-
euit from station 1 fo central station is, as
shown by the full arrows, from earth K at sta-
tion1toand through the transmitter toline w’,
barl’,spring 8p’, primary of induction-goill’,

-wire ¢/, zine 2, carbon 0, zine 2° carbon C* fo
earth at K* back to starting-point. Any varia-
- tion ofthe transmitter of station 1 sefs up cor-

responding variations in the primary of the
induction-coil to line w*® and receiver at sta-
tion 3, as shown by the tailless arrows, as
follows: From earth E8, by wire w® metal

‘plate N, secondary coil of ', wire &', conden-
ser O°, switeh-plug 8%, bar 8', wire w®, hand-
telephone and transmitter at station 8, and

thence to earth at X% where it returns to
starting-point. by earth-circuit to earth-plate
ES. Thus any primary impulses set up. in
coil T’ are repeated in the recéiver at station
3. 'The back-talking circuit from the earth-
plate EY, station 3, is shown by the full ar-

rows, snd passes through wire w®, bar 3’
9 3 3

spring Sp®, primary of induction-coil 1, ¢o
wire &, zines 2% carben C, zine 77, earbon ot
to earth, and back to earth-plate at statione,
Thus each operator has a talking-circuit
through batteries and induetion-coils logated
wholly at the central station and under the
execlusive control of the central-station op-

‘erator. By an entirely similar use of plugs

25 and 4° stations 2 and 4 may bs connected

and the subseribers carry on conversation

without interfering with other subseribers.
Of course it will be understeod that con-
densers may be used in all the secondary eir-
cuits analogous. to that in wire &', or they
may be omibted, if desired, it being under-
stood that the resistance of the ‘secondary
is so high as fo také practicaily no
currens from the direct or battery circuil.

It will also be understood that the lines'w’

tow* may be-balanced up with rheostats, the
same ag:in Figs 2 and 3.

With the system shown in Fig. 9 T make
the central office substantially a repeating-

‘gtation and utilize earth-cireunits for both the

primary and secondary cireuits, although it
is apparent that all-wire circuits might be
used, if desired, in a manner at once obvious
to those skilled in the art.- By this arrange-
ment I simplify the central-office switeh-
board connections and place all the appara-
tus, ineluding batteries, induction-coils, call
apparatus, in one compact space-and. under
the direct control of an experienced operator
or operaiors. :

In Fig. 10T have shownan arrangement for
connecting two outlying stdtions, 8o that the

“transmitting-battery Hes diréctly in the line

between the twe stations. -
The transmitéing-eirenis from station 1 em-

‘braces wire w', bar I, wire ¢/, primary of coil
¥, spring Sp', zine 2, carbon C, wire ¥, wire

¢, plug 1% bar 2, wire w* to station 2 and

70
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' cluswe, to the metal strips L’ to 14 respect-.
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"~ impulses of electricity of such tension and
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secondaly coil of mdv%xommﬂ ¥, Whene it
joing the privaary currsit and goes te station
2 by wire w®, aud ‘t’fxenc‘@ m eavth. Similarly
the talking-cireuil from station 2 passes by

the primary- of indeetion -coil I¥, battery.

sthch—ym v 2%, and wire w’ to stabi ou; and
the scondary cirenit Da3ss from ewtb-pl&tc—a
1P by the secondary coil, to. line v’ and re-
ceiver ab station 1; henee the two subscribers
can talk back and forth.

_Of course I do not limit myself to the use

of single stations on a single line, as there
may be several subscribers on each line.
"I will now describe my calling appamtué as
illustrated fully in Fig. 2.
The diagrammatic view shown in-this fig-

ure is 3 duplicate of Fig. 1, with the cali ap-

paratus added, and all the switch-plugs in

their normal posxtlon in the insulated board

D, so that the circunit from the individaal
zines of the battery are all open at the con-
tacts of springs Sp’ to Spi -

M is an alternating-current magneto-gen-
erator of the Slemeus type, or any oth T pre-
ferred form, located at the central station,

and having its poles connected in a closed
cirenit by the wires p p to the primary coil of-

an induectorium or converter I. 'This con-

__verter has a series of sécondary coils disposed

about the primary cireuit, equal in number to

the number of outlying stations connected to-

.the central office. These secondary coils are
.all earthed by a common earth-wire at E? on
one side, and connected by wires 8’ to 8%, in-

ively, and thence by wires V’ to V4, through
push-buttons P’ fo P4, to and through an ad-
justable rheostat RS and ‘earth-wire to earth
at. ES,

1n each telephone-box at the outlying sta-

‘tions islocated an adjustable rheostat of much
gréater resistance than the rheostat R% . Let
ihe one at the box be, say, three hundred
ohms and that at the.central station sixty
ohme. There is also a shunt Sh in each box
of low resistarice around the box-rheostat,
and a push-button P adapted to close, the
gshunt.

T will now describe the operatum
magneto is set in motion and kept going con-
stantly, and there results a sot of dlternatmg

quantity asthe y necessities of the case demand.
As long as all the push-buttons are in their
normal condition {wo paths are open to these
secondary.impulses for each secondary coil—
viz., one ‘to each outlying line through the
annuanciator-bell and the drop-bell and high-

-resistance rheostat at the distant local station

65

to ground, and the other through R® to earth
.at eentral station.  The latter clI‘CllltS, being
all of comparatively low resistance, take Lhe
larger proportion of the current, a,nd hence
ﬂxe bells at 1he ouilying stations do not ring.

It will of course be understooed that the. bell

The secondary cireuii acls fmm'
earth-plate H¥ through condenser C°, wire ¢,

The

L80,0€0

and annunciator magnets ave polarized mag-

nets adapted to be operited by alternating

impulses, and that none of the bells at out-

lying stations or the annunciator drops or
bells will be operaied uniess some person at
an outlying station, or the operator at the

70

central station, manipulates the proper. push- .
75

button.
The mechanism at the- ountlying stations is
in each instance a duphcate of that shown at

station No.1, where R is the rheostat, Sh the
8o

‘| shunt, P the push-button shown, to close the

shunt about rheostat B,thusoffering tothe cur-

reat-impulses a lower path than that through

the central-station rheostat and energizing the
bell-magnet B’ and annunciator bell-magnet
B3, with the drop-magnet in the annuneiator-
box. I have shown.in the drawings the oper-

while at the same time the central station is
calling station No. 4. Annuaciator-drops 1
and 4 are down, and the bells at stations 1

-and 4, as well as- central-station bell, are all

ringing. Stations 2 and 3 are idle with the
telephones on their hooks. When the tele-
phones are taken off their hooks and the nee-
essary connections made between stations 1
and 4, as disclosed in the prior part of this
a,ppheamon, conversation may proceed.

8s
ator at station No. 1 calling eentral statlon, ,

90

T am aware that it is old, broudly, to repeat- :
messages telephonically from one station to..
another through the medium of induetion- -
100"

coils so arranged that both subseribers may

talk at will, and therefore I make no cla.un tov

such a constl uction.

Having thus deseribed my mventlon, what
I claim a8 new, and desire to secure, by Let-
ters Patent, is—

1L Ina telephone gystem, two or more out-

103

lying stations having telephone transmitters .

and receivers - electrically connected to a

 switeh or exehanve board at a central station, -

in combination w1th a transmitting-battery

'located at or nearsaid switch-board and hav-

ing one active or zinc¢ electrode for use with
each outlying station when connected in
working-circuit, and -a common positive: or
carbon electrede for all of said zines or active
electrodes, with switch-plug conneetions, the

116

I

wiole being so arranged that when all of the -

subscribers are ta,lkmﬂ in pairs the'whole bat-
tery is in use, and when none are talking no
battery is in cn'cult bubstantxally as de-
seribed.

2. In a telephone system having two or-

more outlying subscribers’ stations, contain-
ing transmitting and receiving insiruments
connected eclectrically to a common central
switch-station by main lines, each qne through
the primary of an mductonum with see-
ondary eirenits and connections for conneet-

ing any two. subseribers together, and a sin-’

gle source of electricity located at the cen-
tral station and adapted forusc in all the out-
lying lines, substantially as desecribed.

3. In a telephone system,.the combination

of a generator of electricity adapted to ajn

I
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rapidly recurring or alternating impulses of
electricity, and located ata central station,
with an inductorium, the primary of which
isincluded in the generator-cireuit, and which
has a series of secondary circuits, and &
switch-board, whereby the secondary circuits
may be connected at will to otitlying circuits
running tosubscribers’stations, substantially
as deseribed. :

4, In a telephone system, the combination
of a generator of electricity located at the
central station’ and adapte’ to give rapidly
recurring or aliernating impulses of elec-
tricity in a cireuit including the primary of
an induectorium, with a series of secondary
cireuits therefor, one for each outlying sub-
scriber,said secondary circuits being provided
with switch-board connections, as shown and
described, so that any subsecriber may call
central office, or central office may call any
subscriber, substantially, as described.

; H

. 5. In a telephone systenm, the.qombin_atlon
of a generator of electricity located_at the
central station, adapted to_give rapidly re
curring oralternating impulses of electricity
said genérator being included in the primar}
cireuit of an inductorium, and a series O.
secondary circuits therefor normally close
in multiple arc through circuit - controllers
and a low-resistance circuit at the centra
station with a series of outlying subscribers
circuits, each including the.central office call
signal, a_call-signal ab the local ‘statiox
and & high-resistance rheostat, as well as
normally - 6pen shunt about such rheesta
whereby calls may be made between the ou
lying stations and the central office, substar

tially as. described. , .
. ISIDOR KITSEE.
‘Witnesses: _
Joun A. WIEDERSHEIM,

‘James F. KELLY.
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It is hereby certified that Letters Patent No, 430,960, granted June 24, “890, upor
the application of Isidor Kitsee, of Cincinnati, Ohio, for an improvement in “Tele-
phone Systems,” were erroneously issued to said Kitsee and Jerome Carty and John A.
Wiedersheim, of Philadelphia, Pennsylvania, and Charles J. Kintner, of New Yorlk,
N. Y.,.as owners of the entire interest in said invention; that said Letters Patent
should have been issued to said Kitsee and Jerome Carty, Alewander Mcllwee, jr., ané

Jokin A. Wiedersheim, of Pliladelphia, Pennsylvania, and Charles J. Kintner, of New

York, N. Y., said McIlwee being one of the assignees of three-fourths interest in said
invention as shown by assignments of record in this office; and that the said Tefter:
Patent should be read with this correction therein that the same may conform o the
record of the case in the Patent Office. ‘
Signed, countersigned, and sealed $his'5th day of Aug{xst, A, D. 1890,
[sEAL.] . CYRUS BUSSEY,

Agsistant Secretary of the Interier,
RoOBERT ‘J. FISHER,

Acting Commissioner of Patents. ‘




