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To all whom it may concer, 
Be it known that I, ISIDOR. KITSEE, a citi 

zen of the United States, residing at Cincin 
nati, in the county of Hamilton, State of Ohio, 

5 have invented a new and useful Improvement 
in Telephone Systems, which improvement is 
fully set forth in the following specification 
and accompanying drawings. 
My invention relates to improvements in 

otelephone systems; and its objects are, first, 
to provide a system of telephonic lines with 
a generator of electricity located at the cen 
tral station which shall furnish all the elec 
tricity required for all outlying stations, thus 

5 centralizing the battery and at the same time 
place it where it will be under the absolute 
control of a person located at the central of 
fice; second, 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 

5 the several subscribers adapted for use with 
my improved system. : . . . . . ; 
To these ends it consists in the special fea 

tures hereinafter described, and particularly 
pointed out in the claims which follow this 

o specification. . 
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 
can iii. no. way affect any other subscriber's 
instrument than the one to whom he desires 
to talk. 

5 : . A full understanding of my invention can 
best be had from the following description, 
taken in connection with the accompanying 
'drawings, in which - 

Figure 1 represents a diagrammatic view of 
5 my improved system with the talking-battery 
of all the subscribers iocated at the central 
office. Fig. 2 is a similar view of the call ap paratus with the electrical generator for all 

lively, at EEEE, and connected byline 

the subscribers located at the central office. Fig. 3 represents a diagrammatic view showing so 
the relation of the transmitters at the outly. ing stations to the talking-battery for all the 
lines located at the central office only. Fig. 4, represents a diagrammatic view of a modified 
form of circuit-connections, such that the 55 talking-battery is connected in the direct cir. 
cuit between the two lines in use, and not in 
a multiple-arc earthed circuit, as shown in 
Fig. 3, where there are three earth-connec 
tions. Fig. 5 represents a horizontal sectional 
view of my novel form of battery for central. 
office use. Fig. 6 represents a detail view 
showing one of the zincs and its hanger. 
Figs. 7 and 8 represent, respectively, sectional 
and plan views of a rubber cap for covering 65 
the carbons and sustaining the zincs. Fig. 
9 represents a diagrammatic view of my in. 
proved system as used with induction-coils 
located with the battery at the central sta. 
tion. Fig. 10 represents a similar view show- to 
ing the battery connected directly between 
outlying lines supplied with induction-coils 
and bearing the same relation to Fig. 9.. that 
Fig. 4.does to Fig. 1. 
Similar letters of reference indicate corre- 75 

sponding parts in the several figures. 
I will now describe the talking systein and 

battery connected there with, as well as its 
mode of operation, after which will describe 
the call system and its operation. 8o 

I will remark at the outset that the talking and call systems are designed to be used to 
gether, and are only shown separately in Figs. 
land 2 to avoid confusion of parts, 

Fig. 1 illustrates the talking system, in 85 
which 1,2,3, and 4 indicate four independent 
outlying stations, having contact telephone 
transmitters with ordinary Bell receivers, lo 
cated directly in each circuit earthed, respect 

o 

wires w' v'w 20, through the annunciator 9 
and bell, to the central station and the switch 
board, as shown. w 
The arrangement as descrued so far is not 

essentially different from existing systems of 95 
telephones, in which the talking is done by 
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scs 
may ye integral therewith. 

direct battery-currents without the interven 
tion of induction-coils, T being the trans 
mitter, it the hand-telephone, and Sat the 
telephone switch-lever for changing the cir 
cuit at the points C and C from the cull-cir 
cuit to the talking-circuit. . 

Each line has at the central station an ad 
justable rheostat, R, R,R, or R', adapted to 
EYiake the outlying lines of equal resistance, 
so as to cause the telephone-transmitter to 
work with equal effect under all conditions. 

he switch-board has the usual cross-bars 
i' i' 3" 2', &c., to which are connected, as 
showin, the outlying lines. 
To the lower ends of the vertical ba's 1'-2' 

3’ 4” is affixed an insulating-board I), having 
ancial bearings K' KIXIX, which are in elec 
thical contact, respectively, with said bars, or 

They are curvi 
lishear in shape, and adapted to form bearings 
for the witch-plugs 1 2 3 4 when in posi 
tion in ti) ; it ig-holes passing through the 
33rd D. 
i? . . . and M M M M are similar 

: civilii) ear strips disposed as shown, so as to 
is avoinetallic contact with the plugs 1 2 3 
4, respectively. The strips. I. L. L. L are 
connected by wires to a metal bar N, which 

35 

in turn is connected to earth at E by a wire 
c 2:” and carbon C of the battery B. The strips 

Rá' R* M: Mare connected by wires e gee' 
to switch-plugs 1 2 3 4", respectively. . . 
Sp' to Sp. are metal springs having con 

tacts at their upper ends for contacting elec 
trically with the strips M MMM. They 
are connected at their fixed ends to wirest 

o 

Go 
tem. 

it, which in turn are connected each to 
its own zinc a' a' 22" of the battery B. 
On the springs Sp' to Spare insulating 

blocks o' to o, which contact with plugs 1 to 
4 and electrically disconnect the zines from 
the circuit, so as to leave the battery on open 
circuit 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. l I have shown stations num 
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 4 are in 
place on the board D, and all of the springs 
Sp’ Sp", inclusive, are held away from the 
contact-stopson springs M' to M', and there 
is no battery in circuit on any of the lines. 
. . I 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 
sired connection may be made with my sys 
Supposing station 2 to have called central 

station by the apparatus, which 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 ID and inserts it in the holes of 
criss-bar 2' and 3. This connects lines au 

430,960. 

and u in multiple are with the zinc g, car 
bon (, and wire w to earth E, the other 
earth-connections being at the local stations. 
at E. E. The circuit is as follows: from 

zinc 2', wire t, spring Sy, strip M, wire e', 
plug 3", where it divides, one part going by 
horizontal strip 2' to wire av, throughan 
nunciator and line atto station 2 and earth 
E, while the other half takes the vertical strip 3', wire', annunciator, and line if to station 
3, and earth at E'. I 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 

earth E by wire av' to carbon C, thence to 
ip 

75 

3. It will be seen that any variation of the 
line-current at either of the transmitters will 
change the potential of the circuits, and hence 
actuate the receiver at the other stations. 
Should1 and 4 desire to talk, it would only. 
be necessary to insert the plug 1 at the plug 
hole at the junction of vertical bar 4" or plug 
4 at the plug-hole of vertical bar 4", and hori. 
Zontal bar 1'; or, if desired, both plugs may 
be inserted, when the two zincs 2' and 2 will 
do service on both lines. Similarly both zincs 
2' and 2' might be connected to lines 1 and 
4 for service. With this arrangement of bat 

85 

95 tery each subscriber has his own independent 
current, and no subscriber's circuit can 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 zincs. 

I have shown in Fig. 5 a sectional view of 
a battery designed for tse with forty-eight 
subscribers. Here the carbon C is made of 
three sections having a common connection 
to a binding-post, and the zincs-forty-eight 
in number-are suspended in the solution by 
haugers II, (shown in Fig. 6,) which rest in 
grooves G of a rubber or other insulating cap 
C', adapted to fit snugly over the top of the 
carbons. These zincs have the usual bind 
ing-posts and connections to the independent 
lines, as s 
with Fig. 1. . ... 

- In Fig. 41 have shown an arrangement for 
connecting my improved form of battery di 
rectly in line between two subscribers, the 
operation of which I will now describe. Two 
lines only are shown, numbered 1 and 2, and 
the parts are lettered the same as in Fig. . 
Supposing station No. 1 to have called station 
No. 2 and central office to have made the con 
nections shown, the circuit is as follows: From 
station libyline-wire u' to strip M', spring 
SE wire it to zinc. 2' of battery, thence to 
the common carbon C and by wire e' to plug 
1, strip M, line-wire w to station 2, the bat 
tery being directly in circuit between said 
stations. In this instance plug 2" is left hang 
ing from its support. and zinc 2 is on open 
circuit, 
use on longer'circuits than that disclosed in Fig. 1. 

This arrangement is designed for 

Os 
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or 

hown and described in connection. 
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I 25. 

The system which I have just described is 
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applicable only on direct-circuit lines of tele- ing been placed by central-station operator 
phones-that is to say, on lines where the 
transmitter and receiver are in one coin Enon 
battery-circuit. Such systems are only used, 
believe, in small villages, or where low-ten 

sion currents are sufficieng, 
I will now describe a modified syster ap 

plicable to such telephone-circuits as are in 
general use in large cities, where the trans 
mitter of each local subscriber is in a local 
battery circuit 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 u 
subscribers. - 

. It is the function of the modification I now 
propose to describe to do away with all local 
batteries, induction-coils, and, in short, every 
portion of the presentform of local instrument 
except the contact-transmitter, hand-tele 
phones, and call-bell magnets, thus reducing 
the mechanism in the subscriber's box to a 
minimum and leaving only such parts as are 
not easily disadjusted. I also arrange my 
connections at the central station, so as to 
simplify the switch-connections, using only 
vertical switch-bars and plugs therefor with 
out horizontal switch-bars, thus doing away 
with the usual form of switch-board. 

it will be better understood by referring to 
Fig. 9, where 1, 2, 3, and 4 are local stations 

45 

So 

55 

6 

wire to earth at E. 

5 

analogous to those shown in Figs, 1 and 2, and 
having the internal construction in the boxes 
shown in station 1, Figs, 1 and 2. 
The 6attery B is located at the central sta 

tion, and is essentially the same inits construe 
tio; as those have heretofore described, ex 
cept that I have shown here two carbons and 
two sets of zincs connected in sets of two for 
tension, so as to get currents of higher ten 
sion in the outlying lines. 

1 2 3 4 are vertical switch-bars, one for 
each outlying line, having the usual plug 
holes. 

I III are induction-coils located below 
the switch-board and having their primaries 
connected, respectively, to the springs Sp'Sp 
Sp°Sp by wirest’t it, said wires going each to 
its individual zinc 2'2' 22, &c., the carbons C 
Cof which are connected by a common earth 

w The secondary coils of 
I? I have a common earth-wire running 

to earth at E from the metal plates, while 
their free ends are connected by wires e'e 
ee to the switch-plugs 1 2 3 4, respect 
ively. These plugs, when all inserted in the 
lower rows of holes, keep the battery nor 
aally open, as explained in connection with 
Fig.2, when the call-service only is in circuit, 

in Fig. 9 have shown two of the plugs in 
service in the switch-board connecting sta 
tions 1 and 3 over wires w' and w, while 
lines v. and ware idle. 
The operation is as follows: Supposing sta 

tion to have called for and obtained station 3, the necessary gwitch-plugs 3 and 3 hav 

in switch-bars i' aid 3', the circuits are as 
follows: The handielephones are off the jo 
hooks at stations and 3, and the battery-cir 
cuit fron station i to gentral station is, as 
shown by the full arrows, from earth East sta 
tionito and through the transmitter to line v', 
bar 1", spring Sp', primary of induction-coili, 
wire t, zinc a, carbon C, zinc a' carbon C9 to 
earth at E back to starting-point. Any varia 
tion of the transmitter of station 1 sets up cor 
responding variations in the primary of the 
induction-coil to line v and receiver at sta 
tion 3, as shown by the tailless arrows, as 
follows: From earth E, by wire w, metal 
plate N, secondary coil of I", wire e', conden 
ser C, switch-plug 3", bar 3', wire v', hand 
telephone and transmitter at station 3, and 
thence to earth at E, where it returns to 
starting-point by earth-circuit to earth-plate 
E. Thus any primary impulses set up in 
coil T are repeated in the receiver at station 
3. The back-talking circuit from the earth 
plate E, station 3, is shown by the full ar 
rows, and passes through wire w, bar 3, 
spring Sp", primary of induction-coil I, to 
wire t, zines 2, carbon C, zinc a, carbon C°, 
to earth, and back to earth-plate at station e. 
Thus each operator has a talking-circuit 
through batteries and induction-coils located 
wholly at the central station and under the 
exclusive control of the central-station op 
erator. By an eatirely similar use of plugs 
2 and 4 stations 2 and A. may be connected 
and the subscribers carry on conversation. 
without interfering with other subscribers. 
Of course it will be understood that con 

densers may be used in all the secondary cir 
cuits analogous to that in wire e', or they 
may be omitted, if desired, it being under 
stood that the resistance of the secondary 
circuits is so high as to take practically no 
current from the director battery circuit, 
it will also be understood that the lines' w” 
to u may be balanced up with rheostats, the 
same as in Figs 2 and 3. 
With the system shown in Fig. 9 I make 

the central office substantially a repeating 
station and utilize earth-circuits for both the 
primary and secondary circuits, 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 switch 
board connections, and place all the appara 
tus, including batteries, induction-coils, call 
apparatus, in one compact space- and under 
the direct control of an experienced operator 
or operators. 

in Fig. 10 have shown an arrangement for 
connecting two outlying stations, so that the 
transfitting-battery iies directly in the line 
between the two stations... 
The transmitting-circuit, from station 1 cm 

braces wire w, bar , wire it, primary of coil 
it, spring Sp', zine 2', carbon C, wiret, wire 
ef, plug. 1", bar 2, wire av' to station 2 and 

Cd 
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clusive, to the metal strips L' to L', respect 

$5 

so 

4. 

earth E°. The secondary circuit acts from' 
earth-plate E, through condenser C, wire e', 
seconday coil of induction-coil , where it 
joins 68 prix 2-y current aid goes to station 
2 by wire ev, &c.; th&nce to earth. Similarly 
the talking-circait frogn statiosa 2 passes by 
the primary. of indiction coii I, battery. 
switch-pitig. 2, and wire w to station, aid 
the scontasy circuit passss from earth-plate 
E, by the secondary coil, to line uy' aid re 
ceiver at station; hence the two subscribers 
can talk tack 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 apparatus as 
illustrated fully in Fig. 2. - 
The diagrammatic view shown in this fig 

ure is a duplicate of Fig. 1, with the cali ap 
paratus added, and all the switch-plugs in 
their normal position in the insulated board 
D, so that the circuit from the individual 
zines of the battery are all open at the con 
tacts of springs Sp' to S.p. - 
M is an alternating-current magneto-gen 

erator of the Siemens type, or any other pre 
ferred form, located at the central station, 
and having its poles connected in a closed 
circuit by the wires pp to the primary coil of 
an inductorium or converter I. This con 
verter has a series of secondary coils disposed 
about the primary circuit, equalin 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 S' to S, in 
ively, and thence by wires V to V, through 
push-buttons P to P, to and through an ad 
justable rheostat R and earth-wire to earth 
at E. 
In each telephone-box at the outlying 

tions is located an adjustable rheostat of much 
greater resistance than the rheostat R. Let 
Ee one at the box be, say, three hundred 
ohns and that at the central station sixty 
ohms. There is also a shunt Sh in each box 
of low resistance around the box-rheostat, 
and a push-button Padapted to close, the 
shunt. 

I will now describe the operation. The 
magneto is set in motion and kept going con 
stantly, and there results a set of alternating 
impulses of electricity of such tension and 

As long as all the push-buttons are in their 
normal condition two paths are open to these 
secondary impulses for each secondary coil 
viz, one to each outlying line through the 
annunciator-bell and the drop-bell and high 
resistance rheostat at the distant local station 
to ground, and the other through R to earth 
at central station. The latter circuits, being 
all of comparatively low resistance, take the 
larger proportion of the current, and hence 
the belis at the outlying stations do not ring. 

It will of course be understood that the bell 

sta 

quantity as the necessities of the case demand. 
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aradaantanciator magnets are polarized Yaag 
nets adapted to be operates by alternating 
impulses, and that none of the bells at out 
lying stations or the atanufaciator drops or 
bells will be operated unless some person at 
an outlying station, or the operator at the 

o 

central station, manipulates the proper push 
button. 
The faechanism at the outlying stations is 

in each instance a duplicate of that shown at 
75 

station No. 1, where R is the rheostat, Sh, the 
shunt, P the push-button shown, to close the 
shunt about rheostat,thusoffering to the cur 
rent-inpulses a lower path than that through 
the central-station rheostat and energizing the 
bell-magnet B and annunciator bell-magnet 
B', with the drop-magnet in the annunciator 
box. I have shown in the drawings the oper 
stor at station No. 1 calling central station, 
while at the same time the central station is 
calling station No. 4. Annunciator-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 of their hooks and the nec 
essary connections made between stations 1 
and 4, as disclosed in the prior part of this 
application, conversation may proceed. 

90 

95 

I am aware that it is old, broadly, to repeat 
messages telephonically fronti one station to . 
another through the medium of induction 
coils so arranged that both subscribers may 
talk at will, and therefore I 
such a construction. . . . . . . . 
Having thus described my invention; what 
claim as new, and desire to secure by Let 

ters Patent, is- . . . . . . . 
1. In a telephone system, two or more out 

'. I do 

make no claim to 

Ios 
lying stations having telephone transmitters. 
and receivers electrically connected to a 
switch or exchange board at a central station, 
in combination with a transmitting-battery 
located at or near said 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 electrode for all of said zincs or active 
electrodes, with switch-plug connections, the 

IIo 

5 

whole being so arranged that when all of the 
subscribers are talking in pairs the whole bat 
tery is in use, and when none are talking no 
battery is in circuit, substantially as de 
scribed. 2. In a telephone system having two or 
more outlying subscribers' stations, contain 
ing transmitting and receiving instruments 
connected clectrically to a common central 
switch-station by mainlines, each Qne through 
the primary of an inductorium, with sec 
ondary circuits and connections for connect 
ing any two. subscribers together, and a sin 
gle source of electricity located at the cen 
tral station and adapted for use in all the out 
lying lines, substantially as described. 

3. In a telephone systein, the combination 

A 25 

of a generator of electricity, adapted to gin 
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rapidly recurring or alternating impulses of 
electricity, and located at a central station, 
with an inductorium, the primary of which 
is included in the generator-circuit, and which 
has a series of secondary circuits, and a 
switch-board, whereby the secondary circuits 
may be connected at will to outlying circuits 
running to subscribers' stations, substantially 
as described. 

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

5. In a teleph system, the combination of a generator of electricity located at the 
central station, adapted to give rapidlyre curring or alternating impulses of electricity 
said generator being included in the primary 
circuit of an inductorium, and a series O. secondary circuits therefor normally closed 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 at the local station 
and a high-resistance rheostat, as well as 
normally-open shunt about such rheosta 
whereby calls may be made between the out 
lying stations and the central office, substan 
tially as described. ISIDOR, KITSEE. 

Witnesses: 
JOHN A. WIEDERSHEIM, 
JAMES.F. KELLY. 
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