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UNITED STATES

PaTeENT OFFICE.

- WALLACE CHILDS

OF FORT SMITH, ARKANSAS

TELEG RAPHIC AND TELEPHONIC EXCHANGE SYSTEM

SPECIFICATION forming part of Letters Patent No. 528,591, dated N ovember_ 6, 1 89_4. §

Application filed May 27, 1890.. Renewed April 21, 1894, Serial No, 508,531. (No modél.) | | "

Z’@ all whom it may concern:

Be it known that I, WALLACE CHILDS of
Fort Smith, county of Seba%lan State of Ar-
kansas, have invented certain néw and useful
Improvements in Automatic Telegraphic or
Telephonic Exchanges, of which the following
18 a specification.

My invention relates to telegraphic or tele-

phonie exchange systems in which the sub-

scribers’ circuits are all connected with a com-
mon central office, where connection is made

between any two subscribers’ cirecuits over |

which telegraphic or telephonic communica-
tion is desired to be had by subscribers there-
to; and the object of my invention is to pro-

| v1de improved switehing means for automati-

cally making con nections between the several

suchrlbers’ lines and disconnecting the same

without the services of operators or attend-
ants, at the central office. This object 1 at-
tain by the mechanism illustrated in the ac-
companying drawings, in which—

Figure 1 is a plan or top view of a switch-
ing-instrument containing my invention and
adapted to be used in such systems. Fig. 2
is a central longitudinal section on the line

- 92—2 of Fig. 1 looking in the direction of the

arrow, Iig. 3isadetailshowingin plan view
a fragment of the bottom plate on whiech the
switch path is arranged and in dotted lines
the traveling switeh thereon. Fig. 4 is a de-
tail showing in perspective view a fragment

of the support for the traveling switch, and

 the means for permitting the switeh to move

33
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transversely to the switeh path, Fig. 5 is a
plan view of
containing my invention which is designed
to be placed in the subscriber’s office and to
be electrically connected with the smtchmn'
instrument of his line at the central of
operating the switeh of the latter. Fig. 6 is

a transverse vertical section on the line 6—6

of Fig. 5. Fig. 71sadiagrammatic view show-
ing three SWl’Lchmg mstlumentb and three
switeh operating instruments connected in a
system of the class mentioned. |

The general plan of myimproved switching

mstrument embraces a letGh board havmﬂ' -

a switch path arranged thereon in the form
of a spiral or coneentric circular route for the
purpose of giving great length of path or a

2 switch operating instrument .

fice for_

path or paths are arra,nﬂ'ed the terminals of

all the subsecribers’ lmes of the system and in
connection with such switeh path or paths is
provided a traveling switeh, which is attached

55

to a revolving arm or support for carrying

sald switeh along such path, or paths, the con-

| nection of sald switeh to its support being

such as to permit said switeh to move along 6o
on the support in a direction traunsversely to
said path or paths for keeping the switch in
lateral adjustment therewith.

The general plan of the switeh operating in-
sfrument embraces two ‘contact plates pro-

vided with a series of contact points for mak-
| ing and breaking electrical connections, one

of sald plates bemﬂ' adapted to a revolvmw

| pomter for moving, and mdmatmg the move-

ment of, the switech at the central office to 70
bring it 1111:0 connection with thé terminals of
the_subserlbels’lmes which arelocated within
certain distances of each other; and the other
of said plates being adapted to another re-
volving pointer, WﬂlCh is adapted to be oper-
ated as desired, simultaneously with or inde-
pendently of the first named pointer, for mov-
ing the switch at the central office to bring it
into connection with the terminals of the sub- -
seribers’ lines which are located without the
certain distances covered by the first pointer,
and indicating the amount of such movement.
Referring to the drawings, A designates the
switeh board, which is supported bylegs B, or
in any other convenient manner. Thepatha 8s

75
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of the switeh board is arranﬂ'ed in the form

of a spiral. -
Over the switeh board, and supported by a

shaft b, is arranged a wheel C; and upon the
wheel, is an arm or support D upon which is go
arranged a switeh ¢. The s__wibch 18 carried
around in the general direction of the length

of the path a by the rotation of said wheel.
The switch is attached to aslide ¢’ and there-
by made movable on the support, and it is un- g3
der the pressure of aspring dtending to move -
it outward. The bottom of the switch is pro-
vided with a roller ¢®* which moves against a
flange K, or projection in or alongside of the
path, and adapted to operate on the outside 1co
of the roilerand thereby compress the spring
d by moving the slide ¢’ inward, as the arm
moves around. A radial way e is provided

series of paths within a small area. In such i through the flange K, which way connects the

I e S A PR | TR TR
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inner end of the path with the outer end, ]

whereby theswitch on reaching theinner end

of the path is permitted under the pressure:

of the spring to be refurned to the outer
end through said way. Said way is provided
with gates I which are hinged to the bottom
of the flange and extended across the way e
when turned up. These gates are normally
down so as to leave said gates open. They
are provided with a turned up corner fagainst
which the roller ¢® of the switch strikes and
turns up the gates temporarily as the switch

passes said way, the gates when up operating

to close said way and prevent the spring from
forcing the switch out through said way.
The gates may be dispensed with and a
ratchet G attached to the side of the arm or
switeh support with which a pawl ¢, on the
sliding piece ¢/, to which the switech is at-
tached, engages tohold the switch against the
spring d when passing the waye. When the
pawl is carried past the inner end of the
ratchet it will drop down into a vertical po-
sition and ride back over the teeth of the

25 ratchet, when the switch passes out through

the way e, until the pawl is carried outward
beyond the end of the ratchet bar, as shown
in Fig. 2, so that the inward compression of
the spring, caused by the rotation of the arm

~. 30 againstthe flange E, will again bring the pawl

e
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into working position on the ratchet.

The wheel C may be operated by electro-
mechanism of any ordinary econstruction.
Said mechanism consists, in the present in-
stance, of an electro-magnet], armatures and
lever J, the latter being pivoted to the frame
and carrying a spring pawl 7 which rides on
the teeth, at the periphery of said wheel, in
such manner asto propelsaid wheel by means

of electrical pulsations of said eloctro-mag- |
A spring K operates to retract the lever

net.
and pawl in the usual manner. A pawlLis
arranged to hold said wheel from turning
backward. The mechanism as thus applied
at the periphery of said wheel, is adapted to
move the same forward one notch at each
pulsation of the electro-magnet I. [ also
provide similaroperating mechanism, located
at M to be applied to the shaft b of said
wheel, through the instrumentality of gear-
ing m, in connection with the shaft b, and
worked by a lever and pawl (not shown but
similar to lever and pawlJ 7) connected with
the electro-magnet at M, and adapted to op-

erate on the largest of the gears m and work

it in the same manner that the wheel C is
worked. The gearing at m is of such con-

- struection that each electrical pulsation of the

60

magnet at M will cause the wheel C to move

through the same distance as would fifty pul-

sations of the magnet at I, operating on said
wheel C at its periphery.

By means of the first desceribed mechanism
the wheel Cisoperated for moving the switch
through short distances, as say within fifty
points; and by means of the second or last

by means of gearing for moving the switech
through longer distances, as more than fifty
points; and the switch in such case is made
to travel more rapidly than in the first in-
stance.

To the bottom of the switech board, or other
stationary part of theinstrument, one or more
levers [ are provided, being pivoted at !’ and
having one end [? passed through an opening
in the board in the path of the switeh and pro-
jecting above the bottom of the switch,so that
as the switch is rested on the end of any of
said levers it will press the lever down. The
wires in the path a are omitted at the point
where the switch rests on the said lever and
the numbers corresponding with serial num-
bers on dial of switeh operating instrument
are given to the said levers. On the other

end of the lever is placed a cup L’ for holding

mercury or other plastie conductor for mak-
ing connection with a group of insulated wires
suspended above the mercury, so that when
the switeh is on one of said levers the cup
will be raised to bring the mercury into con-
nection with the wires, and when off, the cup
and mercury will be lowered and the connec-
tion broken. Xach of said levers is connected
loosely to said cup by means of a pin L° which
passes through a slotin the end of the lever,
and is provided with a shounlder /° above the
Jlever whereby each lever will raise the cup
independent of the others. Saild levers are
nearly balanced, the mercury cup slightly
overbalancing theother end so that the switch
will throw it the other way.

The mechanism at the subseribers’ end of
the line for producing the electrical pulsa-
tions in said above described mechanisms 1S
illustrated in Figs. 5 and 6, in which O des-
ignates the frame. o is a shaft journaled in
the frame and provided with two hands or
pointers P, p. Q is a shaft provided with a
crank ¢ for operating the same. A ratchet
wheel and pawl Q’ are provided to prevent
turning said shaft backward. The shatft Q
is geared with the shaft o and a large wheel
R, (placed loosely on shaft o) to which the
pointer p is connected, by a small wheel 7 on
shaft Q; and also by pinions S s. The pin-
ion S slides on the shaft o and is held nor-
mally in contact with the pinion s by a spring
T. By this means the operation of the crank
is made to communicate its movement to the

pointers P 9, said pointers moving at differ-

ent rates of speed for a purpose hereinafter
explained. |

The lever { is provided whereby the pinion
S may be thrown and held out of gear with
the shaft Q for the purpose of keeping the
pointer P at rest while the pointer p is in op-
eration. Said pointer I’ operates in connec-
tion with a serrated contact plate U which is
in cirenit with the wire 1 which connects with
the electro-magnet I of the switching instru-
ment in the eentral office for operating the

70
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lever J in the manner before described; and

described mechanism, said wheel is operated ! said pointer p operates in connection with
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another serra,ted contact plate v whieh is in
circuit with the wire 2 which ceonnects with

the electro-magnet at M of the switching-in- |

strument in the central office for Opera,tln o
thelever which works the gears m'in the man-

‘ner before described.

The cireuit formed by the wire 1 is normally

- closed and the circuit formed by the wire 2 is

10

-normally open at 3 and the normal operation

of the crank ¢ breaks and closes the circuit 1
by means of the pointer P coming in contact

 with the points of the contact plate U thereby

20
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: 30

35

40

535

6.0

05

nection severed at the point marked %.

producing electrical pulsations in the electro-

‘magnet I but produces no effect in the mech-

anism at M by reason of the break at 3 in the
circuit 2. The lever £ by which the gearing
at S s is thrown in or out of eonnection elso
operates as a switch foralternately breaking
and closing the circuits 1 and 2. For this pur-
pose 1t 1s provided with an arm or branch V
having a contact plate v adapted alternately

to break and close said circuits at 3, when
sald lever is vibrated for throwing the gear-
ing in and out of c¢onnection.

The contact pointson the plate u are mueh
farther apart than the contact points on the
plate U, being made in the present instance
in the proportion of one on the former to ten
on the latter; and a graduated dial W is pro-
vided Whereby the number of pulsations pro-
duced on the contact plate U may be read by
noting the position of the pointer P on said
dial which will correspond to the number of
pulsations produced in the electro-magnet I
of the switching instroment and determine
the distance or number of contacts made by

the switeh ¢ with .points or terminals in the_

path a of the smtchmﬂ' instrument.

The plate w in the present instance has but
ten contact points each of which produces a
pulsation in the electro-magnet at M of the
switching instrument, and each pulsation pro-
ducesa movement of the switch c equal to fifty
pulsations or contacts of the pointer P on the
plate U as 1s indicated by the numerals 50,
100, &e., marked on Fig. 6 of the dra,wmgs
Ad;]ustmg screws w are arranged in connec-
tion with the lever J for regu]atmg its stroke.

The wiring or connection of the circuits
with the various switehing instruinents of
the system is as follows:

Referring to Fig. 7,1 desw‘na,tes the cirenit
for operating the smtchmo* instrument
through the instrumentality of the mechan-
ism at I, applied to the periphery of the wheel
C; and 2, the circuit for operating the said
ingtrument through the instrumentality of
the mechanism at M applied to the periphery
of the largest of the gears at m, as before de-
seribed.
may be connected In one circuit as indicated
by the dotted lines and the arrows at the
right side of Fig. 7. To do this the part of
the wire 2 beyond the point 3 1s omitted and
line 2 joined to line 1 as indicated by the
dotted arrow line thereat and the ground con-

The electro-magnets, at I and M, -

such case the battery power should be nor-‘

mally only sufficient to operate the magnet I;

and increased power should be epphed when
the magnet at M is to be worked by switching
in the extra battery shown in line 2. Thisin-

creased power can beswitched in through the

contact plate v when the circuit 2 is closed
at 3, Fig. 6 by making proper connection of
the wire 2 with the extra battery., =

The subsecribers’ cireuits or telephone wires

.'70

75

are designated by the numeral 4. They con- E
nect 1nd1v1dua,lly with the respective switch- -

| ing-instruments at the shaft b, and thence-

i through the wheel C, with the traveling

switch ec.

- The several switching-instruments of the
system are connected ton*ether in the central
office, by wires 5; each of which wires starts
from some one OE said instruments and has,
at one end an insulated terminal, at 6, in a
group, comprising one end of all of such wires

80

85

of the system, supported above the mercury .

cup L.’ of such instrument, and runs thence
to-the pathaof thesame mstrument in which
path it has a

contact point exposed to the

90

traveling switeh ¢, and runsthence to another -
of such 1nstruments, and terminates at 7 in
the path o thereof; such other instrument g3

also having a eorrespondma' wire 5 starting
from a eorrespondmt, group above its mer-
cury cup, and running in like manner to its

path a alongside of the terminal 7 of the first

named wire and thence running to the first
mentioned instrument and termmatmﬂ' at 7
inits path alongside of the contact point of the

100

first named wire, sothat the switeh ¢ of each of

said instruments in passing along the path «
thereof will be broughtinto contact with both
of said wires togetherasshownin Figs.3and?7.
When theswitch cof any of said instruments
is rested on the end [* of any of the levers, it
raises the mercury cup and closes the con-
nection between the subsecriber’s line, of such
instrument and all of the other subsombers
lines of the system which are similarly lo-
cated and puts such subscriber’s instrument
in connection for “call” by any other sub-
scriber; and when said switeh is moved off
sald lever ends, the connection is broken with
all of the other instruments except the one
whose wires 5 the switeh may be in contact
with. Secret communication may be had by
any two subscribers of the system, by both

‘Severing their connection with the group of

wires o and plecmw their respective switches

which connect their respective instruments
together. -

The operatlen is as follows: 1'he pointer P
of the switech operating instrument in each
subscriber’s o
respond with the position of the switch ¢ on
the switching-instrument, the position of the
switch of ea(,h subseubel 8 instrument, and
the relative points of termination of all the

105

IIO

15

I20

into conneection with the two of said wires '

125

fice is set on the dial W to cor-

130

wires § being indicated by said pointer P and

In lsaid dial W. Any subscriber desiring con-
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nection with any other will move the pointer

P on his dial by turning the crank ¢ until
said pointer is brought to the desired num-
ber. The movement of said pointerover and
in contact with the contact points on the plate
U causes electrical pulsations of the magnet

T and moves the switch into connection with

the terminal 7 of the instrument of the party
with whom connection is desired, in the man-

ner before described. The said party can

now be “rung up.” In case the party to be

connected with is within fifty points or pulsa-

- tions of the line of the party operating the

_,..i'l

I5

20

switeh, the connection will be made by means

of the pointer P alone; butif more than fifty |

points or pulsations as say fifty-five or one
hundred and one, the lever ¢ should be raised
to throw the gears S s out of connection and
¢lose the cirenit on the wire 2 and break 1t
on 1 at 3 when a rotation of the crank will
bring the pointer p intocontact with the plate
1w and thus bring the magnet at M into opera-

. tion to make the fifty or one hundred points

35

40

by one or two pulsations of the magnet M.
The lever should then be moved back s0 as to
connect the gears S s, when a continuation
of the rotation of the crank g would make
the odd five or one by the poiuter I’. After
the communication, the parties will move

their respective switches forward to the next.
-pnearest lever end {# or home station.

Jt is obvious that in small systems a single
coil orcirele may accommodate sufficient con-
tact points in the switch-path of the switch-
boards thereof for the requisite number of
snbscribers. a

Having now fully described the construe-
tion and operation of my invention, l wish it
to be understood thatl do not limit myself to
the precise details of construction and ar-
rangement shown and described, but reserve

to myself theright to vary therefrom by using

the known equivalents for any or all of the
described devices, and generally to avail my-

self of the existing state of electrical science.

and practice in carrying out my invention

“within the true spirit and scope theréof.

<o
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What I claim 1s— -

1. A system of telegraphic or telephonic ex-
change with a switch-board having a pathway
formed of a series of convolutions substan-
tially as shown, with wiresin open circuit run
thereto connecting said switch-board with all

1he like switch-boards of the system, in com-

bination with a wheel as C, carrying an arm
D, with switch-roller ¢% and electro-magnetic
propelling devices therefor in line to a local

station, to revolvesaid switch-rollerand move

it into connection with said wires.

2. A system of telegraphicortelephonic ex-
change having independent transmitters and
receivers connected in open circuits converg-
ing in-a central office and terminating in
switeh paths, the combination of an arm D,
in electrieal connection with each of said cir-
cuits and provided with a switch ¢ which has
an electrode-roller ¢c* and wheels as C, and m,

528,501

one superimposed upon the other for support-
ing and operating said roller ¢® over a spiral
grooved pathway, and one or more electro-
magnetic propelling devices therefor in a line
from one of the local stations whereby said
roller ¢®* may be moved into connection with

‘each of eircuits terminating in the said spiral

orooved pathways.

3. Asystemof telegraphic or telephonic ex-
change having a series of switch-boards in a
central office connected together in open cir-

- cuits by as many single wires for each switch-

|

board as there areswiteh-boards in the system
less one, each of said wires starting from a
pathway leaving an nninsulated exposed sur-
face of the wire thereat, thence continues to
the pathway of another switch-board leaving
a like exposure thereat, and thence extending
to and terminating under said last named
switch-board, leaving an uninsulated point
thereat, in an insulated group of like wires
strung in like manner and for like purpose
and alever carrying a mercury cup toconnect
and operate with said group of wires. |

4. A system of telegraphic or telephonie ex-
change havingindependent transmitters and
receivers connected together in open circuits
convergingin a central office and terminating
in switch-paths,in combination with aswiteh-
board having a spiral pathway, an electrode
switch to revolve around said switeh-board in
said path, and a spring to return said switch
automatieally from the inner end of the path
to the outer end of the path.

5. A telegraph or telephone exchange hav-

70

75

8o

go

I10C

ing independent transmitters and receivers

connected together in open circuits converg-
ing in a central office and terminating in a
revolving switech, the combination of a wheel
as C, ecarrying said switch, a smaller wheel as
m, both rigidly attached to a revolving shaftt
a lever and pawl,one for each of said wheels
and electro-mechanical devicestooperate said
wheels and mmove said switeh into connection
with the circuit wires 5.

105

LTO

6. Atelegraphor telephone system compris- |

ing two or more switching instruments of the
character described, connected together in
pairs by wires, each of said instruments being
connected to every other instrument one end
of all of said wires starting in the switch-
path of one of said instruments, each wire

running to adifferent instrument from every

other wire theunce running to the path of
another of said switch-instruments and the
other end of each of said wires terminatingin
a group of all of said wires under the switch-
board of said last mamed instrument and a
lever having oneend provided with a mercury

cup arranged under said group of wires and
the other end forming a movable contact

point in the switch-patb of the switching in-
strument and adapted to operate substan-
tially as set forth. S |

7. Asystem of telegraphic ortelephonicex-
change having independent transmitters and
roceivers connected in open cireuits converg-

[L5

[2C

125

130
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ing in a central office terminating in switeh- |

path, comprising a switch-board with con-
voluted path, an electrode revolving switch
to move in said path and a spring to return
sald switch from the inner end to the outer

end of said path and a radial way transverse

to said convolutions. S

S. An automatic system of telegraphic or
telephonic exchange having a switch-board
containing an electrode lever, one arm of said
lever terminating in the path of a revolving

switch and eapableof being operated thereby,

its other arm earrying a mercury terminal,
which is in contact with the ends of all the
circuit wires which terminate ina group, un-
der said switch-board. | | '
9. Aswitch-board having its pathway con-
structed in the form of a spiral in combina-

tion with cireuit wires extending from said
pathway to the like pathways of all the other
switch-boards of the system a revolving

switch in line to a local station, to connect
with said eircuit wires, and electro-magnetic
propelling devices to operate said switeh.

10. A system of telegraph or telephone ex-

change having a switeh-board and in combi-
nation, a lever carrying a mercury cup, cir-

cuit wires grouped or bunched together and

each wire so grouped extending therefrom to
a different switeh-board, from every other
wire, electro-mechanical propelling devices to
operate said lever and bring the mercury cup
into contact with the endsof the circunit wires
so grouped. |

11. A system of telegraphic or telephonic
exchange having a switch operating instru-

.Inent connected in open circuit with a switch-

~ ing instrument in the “central office,”” which

__ -40

has a dial made in two concentric circular
plates joined together but insulated from
each other, gearing to conect and operate at

dilferent rates of speed two electrode hands |

alternately or together said hands insulated

- from each other—and revolve them over the
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dial and make contact with said plates at

points projecting therefrom, and means to re-

volve said hands. .

12. A system of telegraphic or telephonic
exchange with a switech-board having the
switch path depressed therein, leaving one or
more rims standing against which an elec-
trode roller switch is pressed by a spring, into

contact with cirecuit wires which rest in said

rims, leaving an insulated segment of said
wires exposed forsaid switch to roll over, and
electro- mechanical devices to revoive said
switeh. o . | -
13. A system of telegraphic or telephonic

‘exchange, having a series of switch-boards

each switch-board comprising a pathway in

“which ecircuit wires terminate, made in the
formw of a spiraland a pathway running trans-

versely thereto, in combination with an elec-
trode switch as ¢, electro-magnetic propelling
devices to move said switch around said path-
way and into connection with said ecircuit
wires. | |

14, In a telegraphicortelephonic exchange
system, a switch-operating instrument com-
prising two electrode hands and in combina- 70

| tion, insulated from ‘each other, a shaft to

which one of said hands is rigidly attached,
a gear wheel fitting loosely over said shaft

|.carrying the other hand, one hand capable of

‘being independently operated, the otheronly 75 -
in conjunction therewith, a dial composed of

| two plates or rings insulated from each other

and in open circuit with a “central office,”
and means to operate said hands into con-

|- tact with electrode points on said dial -and 8o

close said cireuit. - N

15, In a switch operating instrumentof the
character shown and deseribed—a compound
switch having two connecting arms—gearing
capable of being operated by one of the said 83
arms—Iline wires 1 and 2 capable of having |
their circuits opened or closed by and through
the other of the said arms, and means to op-
erate sald switch and move said arms simul-
taneously substantially as set forth. QO

16. A system of telegraph or telephone ex-
change having an electrode switch movably
connected 10 a wheel as C, said switeh having
‘a spring to move it radially to the wheel and
transversely to paths in which it revolves, g5
and electro-mechanicaldevices to moveitinto
contact with circuit wires 5, resting in said _
rims located in said paths. | f‘

| 17. In an automatic switching instrument

for telegraph or telephone exchange, the COM~_100 |
bination of a revolving electrode switelr; a |

| spring tooperateagainstsaid switch,aratchet ‘

and pawlcontrolling said spring and electro-
mechanical devices to revolve said switch in
‘aconvolute pathway substantially as and for ros
the purpose set forth.
18. A-system of telegraphie or telephonie
exchange comprising a switech-board having
a pathway formed of a series of convolutions
substantially as shown, with circuit wires ran r1o
thereto connecting said switch-board with all “
the other switch-boards of the system, in com- "
bination with a wheel as C, supporting and
operating an-adjustable electrode as c¢? and
electrical propelling devices therefor in aline ris
to a subscriber’s office, to move said electrode
in connection with said wires.
19. A system of telegraphic or telephonic -
exchange having independent transmitters
and receivers connected together in opea ¢ir- r:zo
cuits converging in a central office and ter-
minating in switch-paths, comprising a e¢ir-
cuit making and breaking wheel carrying an
olectrode switeh therefor, radially movable
on sald wheel, a series of concentric switeh: 125
paths, cireuit wire contact points located in
said paths, and electrical propelling devices
to operate said wheel and move said electrode
switch 1nto connection with each of said cir- |
cuit-wires substantially as specified. . 130
20. In an automatic switching-instrument
for telegraphs, or telephones, the combina-
tion of an adjustable electrode switch, one or
| more deflecting flanges to guide said switeh, a
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spring to operate against said switeh, a pawl | devices simultaneously, and a traveling elec-

and ratchet controlling said spring, and elec-
tro-mechanical devices to move said switch
in a concenfric pathway substantially as
shown and desecribed. '

21. In an automatic switching-instrument

for a system of telegraphic or telephonic ex-

change, the combination with a single line or
circuit of two electro-magnets, two propelling
devices, two batteries of ordinary construc-
tion, one of said batteries permanently lo-
cated on said line and adapted to energize
one of said electro-magnets and operate but
one of-said propelling devices, the other bat-
tery-adapted tobe switched on or off said line

----- anid capable of energizing both of said elec-

tro-magnets and operating both propelling
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trode-switch capable of being operated by

such mechanisms substantially as specified.

22. Inasystem of telegraphic,or telephonic
exchange containing switching mechanisms
automatically operated by electro-mechani-

cal devices and in combination therewith a
concentric circular, or winding switch-path
| substantially as shown, and an electrode
switch, adapted to move along said switch-
path into contact with circuit wire terminals

located in said switch-path substantially as
and for the purpose set forth.
WALLACE CHILDS.
Witnesses: |
W. R. GRISWOLD, Jr.,
J. W. MERRIAM.
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