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To all whom it ma 1/ CORLCeriL: -

be 1t known that I, JAMES G. SW/IITH a resi-
dent of the CIt},_county, and State of New
York, have invented certain new and useful
Improvements in Telephone Systems, of
which the following is a specification.

My invention relates to improvements in
telephone systems, and more particularly to
that class wherein several stations are located
on the same circuit; and.the invention has
for its object to permit a person at any sta-

tion on a circuit to call another station on the
circuit without at the same time calling oth-

ers, and also to enable telephonic communi-
atmn to be made between stations.
The invention consists in the novel detfuls

of improvement that will be more fully here-

inafter set forth and then pointed out in the
claims. |

Reference is to be had to the accompa-
nying dmwmﬂ's, formmﬂ' part hereof, where
in—

Figure 1 is a diagrammatic view of my 1m-
provedsystem, showing the circuit-regulating
devices. Fig. 21s a vertical section on the
plane of the Tine 2 2 in Fig. 3of the mechan-
ism used for 0pemt1110' the devices for estab-
lishing the circuit between two stations for

ca,llinn* purposes, and FKig. 3 i1s a sectional

plan view thereof.

Myimproved system embraces a circuit for
the telephones, a circuit having mechanisms
for establishing connection between any two

stations including operating devices for actu-
ating the said mechanisms to close the cir-

cuit between any two stations for signaling,
and devices to permit a personat one station
to signal to another station, after the circuit
has been established between sald stations,
and to then so close the line as to properly
place the telephones in circuit to enable com-
munication to be had.

The circuits I contemplate using may either
be closed metallic circuits or grounded cir-
cuits, according to the nature of the work to
be done or as found most convement or de-
sirable.

In the accompanying drawings I have illus-
trated a main telephone-circuit in which a
number of stations may be included, the
devices shown for establishing the. circuit
from one station to another station, to per-

mit one p(uty to signal to anothel bemo* as
follows:

1 indicates a suitable box havinga contact

2 in circuit with a conductor 3, connected

with a line-wire 4, which may be an open wire,
1f desired. Any suitable number of Stations,

‘each having a box 1, may be utilized in the
circuit 4, the devieces shown being propor-

tioned for five stations, Fig. 1 showing three
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stations, each having a box 1, together with

a switch, push-button, and receivers and
transmitters, as hereinafter set forth.
- Yithin each box 1 suitable devices are lo-

cated for closing the circuit through wires 3 4,

between any two boxes, to enable a party at

one station to signal to another station. For

this purpose I have shown the following ar-
rangement: 5 is a rod or bar adapted to move
longitudinally, said bar having an insulated
portion 6. Oneachbarbisacontact7,adapted
to engage contact 2. The contacts 7 1in the
series of boxes 1 on a circuit are so arranged
that only one confact 7 will be In engage-
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ment with its contact 2 at a time, as shown

in Fig. 1. The bars 5 in a series of boxes 1
are moved synchronously step by step, andin
order to permit a person at one station to sig-
nal to another station, through the medium of
said bars,the following arr anﬂ'ement 1Isshown:
At the center and I‘ight-h&nd side of Fig. 1
the bars 5 are shown carried in suitable
guides 8, so as to have up-and-down move-
ment, and at the left in said figure the bar 5
is shown in the arc of a circle, and carried

8o

by an arm 5% pivoted on a support 5° (or -

otherwise) in the box 1; but either form may
The bars 5areshown

beused in all the boxes.
provided with a series of teeth 9, adapted to

be engaged by a pawl 10, pivoted on an arma-

90

ture-lever 11, hung in the box 1, ascrew-stop

12 being shown provided to regulate the move-

ment of the lever 11. The armature-lever 11

is operated by a magnet 13 to raise the barb

step by step.
14 is a stop-lever or dog adapted to keep

‘the bar 5 from descending until the proper

time, so that when relea,sed the bar 5 will
descend by gravity. The stop-lever or dog

14 is shown centrally pivoted in the box 1 |
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and provided with a pawl 15, adapted to enter -

sockets or recesses 16 in the bar 5 to hold up
said bar, as shown.

The bar 14 is normally
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held in certain positions by means of pins
17 172, adapted to enter spring-clips 18, so

that when the pin 17* is in elip 18 the pawl

15 will be in position to hold up bar 5, and

when pin 17 is in a clip 18 the bar 5 will be
allowed to descend. The movement of the

stop-lever or dog 14 to release the bar o5 1s
effected by a projection 19 on bar 5, which
encounters a projection 20 on stop-lever or”

dog 14, when bar o rises, so as to move pawl
15 out of engagement Wlth notches 10,

lever or dog 14, which has been moved for-
ward by the tmmno of lever or dog 14, so as
to restore the pawl 15 to the normal posﬂ:wn
to hold up bar5. "Thusthe devices for hold-
ing up and releasing the bar 5 are oper &ted
by the movement of said bar.

The bars 5 in all the boxes 1 move uni-

- formly and all come to rest simultaneously

- oper ation is effected as follows:
‘net 13 1s connected with a conductor 22,

when the bar 5 at the station desired has.
brought the corresponding contact 7 into en-
gagement with the contact 2 of the bo:{ 1.
This .

belono'*mﬂ* to the said desired station.
Kach mag-
that
leads to the mechanism of a box 23 at each
station on a circuit.  The circuit 22 may be
a closed metallic ¢ircuit, as shown in full

' lines, or the terminals from the last boxes on

" a circuit may be grounded, as 1]:1 dotted lines.
- 24 18 a battery in the circuit 22. |
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A suitable make-and-break meeh&msm 1S
located in each box 23 to send the desired
pulsationsthrough magnets 13, and to accoOm-
plish the desired result I have shown devices
arranged as follows: In each box 23 is jour-
na,leda, shaft 25, having a handle 26, by which
1t 1s operated. 27 1is a spring connected with
the shaft and with the box 23 for turning the
shaft to make and break the circuit when
the shaft has been released. The shaft 25
carries an escapement-wheel 28, engaged by
a pallet 29, to regulate the speed of rotation
of said shaft. The shaft 25 also carries a
ratchet-wheel 30, adapted to be engaged by a
pawl 31, pivotally carried by the wheel 28, and
so arranged that as the handle 26 is turned to
the right the spring 27 will be wound and the

‘ratchet 30 will slip under the pawl, but when

55
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the handle 26 1s released it will turn to the
lett and carry the escapement-wheel 28 with
1t to regulate the turning of said shaft; but
of course other suitable devices could be pro-
vided for the purpose, if desired.

The arrangement of the mechanism in the
box 23 18 such that when the handle 26 is first
moved to the right the circuit through con-
ductor 22 will be broken and not reéstab-
lished until handle 26 has been moved to its
fullest extent to the right. For this purpose
I connect one terminal of conductor

shaft 25, or to an arm or contact 32, carried

thereby, and the other ferminal to a rock- |

‘mittently with the contacts 36..
has a toe 38, adapted to engage a spring-
{ pressed pawl 39 on lever 33, so that when the
irst turned to the right it will move

and
“allow bar 5 tO deseend the chp 18 holdmﬂ it
~ in this position by engaging pin 17.
bar 5 reaches its Towest ] posﬂsmn the projec-
tion 19 will encounter a projection 21 on stop-

_\Vhen-

-o21sa contact adapted tobeenga

22 to the |

lever 33, pivoted in the box 23. -

tacts 36, separated by insulated material 5

so that the arm 32 can make contact mtel -
The arm 52

arm 32 18 :

The lever 53
is normally in engagement with a contact 34,

from which a wire 35 leads to a series of eon- 70
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the lever 33 from engagement with the con- -
tact 34 and place it against the first piece of -

insulation 37, whereby the circuit through 22
will be broken in the box that is being oper-

80.

ated; so that should handle 26 slip or not be

~Yhen, how-

moved far enough no current will be sent -
through line 22 to interfere with the proper
relative movements of bars 9.
ever, the handle 26, and thus the arm 32, have

been moved fully to the right, a pin 40 on arm.

with contact 34. As the arm 32 next moves

to the left it will close the cireuit step by step

32 will encounter a pin 41 on lever 53 and
move said lever back from the dotted position
shown in Fig. 2 to the position of engaﬂement o

9'_0_---

through contacts 36 and wire 35, whereby -

pulsations will be sent through magnets 13 to

move the bars 5 to bring the desired contacts

7 and 2 into engagement to make connection

with the call-bell at the desired station.
On the face or side of each box 23 are a

-series of holes 42, adapted to receive a pin 45
to-stop the rotation of handle 26 at the de-
sired point on any box 23.
the holes 42 are such thdt when a pin 43 stops
a handle 26 the arm 52 will be in engagement

~with a piece of insulation 37, so that the cir-

The positions of

cuit 22 will be broken, excepting when the

~arm 26 1s in the normal position of rest, as at

the right in Fig. 1, when the mm 32 will en-
gage a eontact 36 as in Fig. 2, to normally
close the circuit 2

105

The contact 7 on the bar 5 in each box 1 is

connected with a call-bell mechanism 46, lo-
cated at each station. The wire 45 leads from
the bell 46 to a contact upon which a switch

47normallyrests. Thisswitch47isconnected

permanently with a wire 48, which leads to
the return-wire of the circuit 22, or to ground,
as shown by dotted lines in Iig. 1.
switch 47 a wire 49 extends to the wire 3, a
normally-open push-button 50 and battery 51
being included in said wire, as shown, so that
when the circuit has been closed through 7 2,
a call can be sent from one station to another

latter station.
The telephone connections are as follows:

ged by switch

115

'rom

120

~over the main-line wire 4 by pressing button -
50 of the former station to ring bell 46 of the

125

47, from which contact a wire 53 leads to a

telephone-transmitter 53* of suitable con-
struction,(such asamagneto, ) the line 53 pass-

1ng thence to a telephone-receiver 54, thence
to the wire 49 for connection with wire 3. To

place the telephones in circuit the respective

switches 47 of the two communicating sta-
tions will be turned to engage contacts 52,

100 .
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thereby breakinz the
bells 46.

In order to indicate when the boxes 1 are
being used, a suitable indicator may be con-
neeted with each box that will be operated by
thebard. Sucha deviceis shown on the cen-
tral box in Fig. 1, wherein the box 1 has a siot
60, through whleh a pointer 61 prcgeets said
pomtel being carried by the bar 5, so as to
move up and down therewith. When the
pointer is at the lowest position, the line will
be clear, but when said pointer has Tisen then
it will be understood that the line is being
used.

The oper ation of the entire system is as fol-
lows: Suppose a person at one station desires
to communicate with a person at another sta-
tion. InTig. 1the parts are soarranged that
ithe station at the left is in circuit with the
station on the right. The person at the left-
hand station ”ust turns the handle 26 to the
extreme right and places a pin or plug 43 1n
the hole 42 on box 23, corresponding to the
number of the stationtobe called. Whenthe
handle 26 is released, it turns to the left, so
that each time the arm 32 engages a contact
36 a pulsation will be sent through circuit 22
and magnets 13 to raise all bars o one step.
When the handle 26 encounters the stop 45,
the arm 32 will pass upon a piece of insula-
tion 37 and break the circuit through 22,
while at the same time the contacts 7 2 in the
box 1 at the station desired will bein engage-
ment, as at the right in FKig. 1, whereby the
circuit will be established from the calling-

cireuit througzh the

station through the bell at the called station,

asfollows: from the push-butten 50 atthe left
in Fig. 1 through wire 34 3 to contact 2 at the
rig ht thence thmufrh eentaet’? wire 45, bell
16 ewﬂ:eh 47, wire 48 to wire 22, orto 0'1’01111(1

Tf wire 22 is used for the return, then the Clr-
cuit is closed therethrough to wire 43 at the
left, thence through battery 51 to the push-
button 50. The push-button at the left now
being operated rings the bell at the called sta-
tion. The par tles at both stations then turn
their respective switches 47 to engage con-
tacts 52, whereby the circuit will be closed
through the respective telephones, as follows:
from contact 52 at the left through wire 55,
transmitter 53%, receiver 54, wire 53 to wire 49
and 3, thence by wire 4 to wire 5 at the sta-
tion on the right, to the wire 53, the recelver
and transmitter to contact 52, switch 47, and
wire 48, and from thence either to ground or

by the return-wire 22 to the wire 48 at the sta-

tion on the left, to switch 47 and back to con-
tact 52. Thus the telephone-circuit between
two stations is established by the mere turn-
ng of the switches. When the parties have
finished talking,the party who called the other
will remove the pin 43 from the hole 42 in his
box 23, and thus allow the arm 26 to return
to zero, whereupon the bars 5 willall be raised
until the projection 19 engages the projection
20, and thus moves back lever or dog 14 tore-
lease bars 5, whereupon sald bars will de-

| scend by g

ravity to their mormal positions,
the levers or dogs 14 being also restored, so
as to be in pes1t1011 to again sustaln bars 5 as
they next rise.

From the foregoing it will be understood
that the other statlons are precluded from in-
terfering with two stations that are connected
because in that case the circuit is broken
through line 22, at 32 37, so that no other box
23 can be used 11111311 the line is cleared.

In this application I .do not claim, in a se-
lective-telephone sysiem, & single line on
which is placed a telephone and a single line

on which are placed an. 1mpulse-transm1tt1n o

instrument and a selecting instrument at
each of the stations, means opereted by each
of the selectors in response to impulses from
any one of the transmitting instruments over
the selector-line, to ther eby bring into circuit
and connect the eommumcatmw telephones
with each other; nor do I ¢laim in a selective-
telephone system the combination, with two
or more telephone-circuits, of a smcrle line on
which is placed a telephone and a smﬂle line
upon which are placed an 1mpulse-tra,nsm1t#
ting instrument and a selecting instrument
ab eaeh of the stations, means operated by
each of the selecting instruments in response
to impulses from the transmitter over the se-
lector-line to call up any one of the stations,
and meansoperated by the telephone- _switches
to connect the communicating telephones
with each other.

Having now deseribed my invention, What
I claim is—

1. Atelephone system having a plurality of
stations, comprising & main 111:1e, a signaling
instrument in each station to be connected
with said main line, a push-button or circuit-
closer and battery in each station connected
with said main line, telephone instruments in

each station also connected with said main
line, and another separate operating-line,
electr ically-operating devices located on said
line at each station for closing the circuit of
said first-mentioned line through the corre-
sponding signaling instruments, means at
each station For Senchnn* a current to operate
said electrleelly—operatmﬂ devices to connect
the corresponding signaling instrument with
its main line, and a switeh in each station for
disconnecting the corresponding signaling in-
strument from the first-mentioned line and to
connect the corresponding telephone 1nstru-
ments to said main line. |

2. Atelephone system having a plurality of
stations comprising a main through-line, a lo-
cal normally open circuit in each station con-
nected with said main line and having signal-
ing devices, a contact for said local elremt a
SW 1teh 47 normally engaged therewith, an-

other local normally open elrcult in each sta-

tion connected with said main line and hav-
ing telephoning devices, a contact 52 located

on Seld last-mentioned 100&1 circuit,theswitch

47 being adapted to engage said contact and

- to br eek the circuilf of the swna,lmﬂ dewees
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said switch being connected to ground or are-
turn-wire, a line connecting the switech 47
with the main line and having a battery and
push-button, mechanisms in each station for
establishing the circuit through its signaling
devices, and a separate thrmwh—cnemt hmf—
ing devices in each station for operating said
mechamsms to close any of said local signal-
mg-instrument circuits.

3. A circuit-closing mechanism, comprising
a bar having a contact, an armature-lever and

magnet arranged to operate said bar, alever |

or dog to sustain said bar, means for releas-
ing said lever or dog from said bar, projec-
tions carried by said lever or dog, and clips
fo engage and hold said projections to retain
the lever or dog in either position it is placed
by the sliding bar, substantially as described.

4. Inacircuit-closingdevice, a series of sta-
tionary contacts connected by a wire, an arm
to engage them, a wire electrically connected
with said arm, and a make-and-break device
also connected with a wire and operated by
sald arm to first break and then restore the
circult through said contacts while said arm
moves in one direction, subs’rantmlly as de-
seribed.

5. In a circuit-closing device, a series of sta-
tionarycontaets connected by a wire, an arm
to engage them, a wire electrically cnnnected

with smd arm, a lever for connection with the
wire that is connected with said contacts and
arranged to be operated by said arm to break

563,084

“and then make the circuit through said wire
~and contacts while said arm moves in one di-
‘rection, substantially as deseribed.

6. In a circuit-closing device, a series of
~contacts, a wire connecting* them, a contact

34 connected with said wire, a lever for con-

‘nection with a wire and adapted to engage

sald contact 34, and an arm 32 adapted to en-
gage sald contacts and arranged to operate

said lever to make and break connection with
sald contact 54, substantially as desecribed.

7. The combination of a series of contacts
having insulation between them, and a wire

connecting said contacts, with another con-
tact 34, a lever for connection with a wire and

adapted to engage contact 34, an arm 32 to

erate smd lever, a wire conneeted with said

‘arm, and means to regulate the movement of

said arm, substantially as described.
3. The combination of a series of contacts,

a wire connecting them, a contact 34 con- 55

nected with said wire, a lever 33 having a pin
41, and a pawl 39, an arm 32, having pin 40,
and adapted to engage said series of contacts,
and having a toe 38 to engage pawl 39, and
means for operating said arm and for stop-
ping its rotation When desired, substantially
as described.
| JAMES G. SMITH.
Witnesses:
T. I'.. BOURNE,
THEODORE BOURNE.
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~engage said contacts and having a toe toop- 50
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