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view of the brushes or terminals of one of
the controlling devices, and the terminal
support for engaging s 1id brushes or termi-
ualy shown (hagrmlmatmftlly as a flat plate.
Ifigs. 18 and 14 are defail sections, taken,
wspocm elv, on lines 1313 and 14—14
Fig. 6. Iigs. 15 and 16 ave detail scctlons,
taken respectively’ on lines 15—15 and
16—16, Figs. 11 and 8; and Fig. 17 is a de-
tail elevation of a part of an index suitable
for use with my improved sysiem.

In my inproved electric e:xch:mo ¢ system,
each circuit for which antomatic connection
1s desired is provided with a switching ap-
paratus for connecting the same with the
other eivenir: and a (‘Ontmllum device for
governing the passage of the current over
the civeuit and the 1eby controlling or effect-
ing the operation of -the smtchmw appa-
ratus.  Bolh the switching qpp‘uatus and
the controlling device ure pletm ably of sub-
stantially the construction herein illustrated
and described, althougl either. may be used
without the ofher, providing the substituted

1o all whom 1t may concern:

Be it known that I, Arexaxper T, Browx,.

of Syracuse, in the county of Onondaga, in
ihe State of New York, lm\g inyented new
and wseful Tmprovements in Electric Fx-
change Systems. of wh' u the following,
ahen in conuectmn with the aceompanying
drawing, is a full, clear, and exact descrip-
tion.

"My invention relates to improvements in
electric exchange svsteins for permitting
dutomatic commnunication befween ditferent
circuits ay pelephonic, tclcnmplm' &e. and
has for its 6hject the production of a shwple
and pinctical apparvatus for accomplishing
the desired result, which is Lighly effective
in operation-and necessitales in its use but a
minimum degree of skiil and manipulation;
and to this end it consists essentially in the
conatruetion, arrangeinent, and electrie con-
nection of the componeut parvts of the sys-
teny, all as heveinafter more fully described
and pointed out in the claiis,

In describing this inveation, reference is
had to the accompanying drawing, foruing
a part of this specilication, in Which Tike

letters and nunerals indicate corresponding

parts in ull the views.

Figure 1 is a diasgrammatic view illus
tr (llll]" the general constr uetion aud avrange-
ment of an eleetric exchange system unlmdy—

Cing my sdnvention. . Fig. 2 is an clevation

])'u'tlv in section, of one of the detached
switching appuratus of the sy xtom, shown in

its novmal position. Fig. 3 is an elevation]

])artlv in so(,tmn, of the switc hing apparatus
ven iy Tig. 2, w lmh Is heve \110\\ 1IN opera-
ail seetion taken

of ene of the ('«mllol]nw “deviees of the sy
tem, its indicators being shown ii theis pos

tion assumed for vﬁovtmn the niovenienwof

the corresponding s\\lt(hmo “apparains to

.the position assumed by t]w switching ap-
. pavatys in Fig,. 8. Pig. 6 is a face view of

the (/ontrollmg deviee seen. in Fig. 5, its
indicators heivng Mustraietd ina (ll][(‘l(‘ll(‘

‘position from ﬂmt asswmed in Fig, 50 T ig.

is o horizontal section, tiken on line 7--T,
Tig. 5. Tig. 8 is a verlieal section, taken
on line 8—8&, Tig. 7.. FFigs. 9 and 10 ave ver-

eal sections 1()0]\111" in umw\llc directions.

: lhl\eh 195})0(11\9]\ on lines 99 and 10--10,

[ 4

Iig. 8. "Tig. 11 is a detail section, tulen on

line 11--11, Fig. 7. 1<Jfr 12 §s a top plan

}

device i eapable ‘of effe (,tmw the operation

-of the remaining one of sardl mechaniss,
amd varions changes may be made in the
construction and arrangement of the parts
~of the sWitching apparatus and controlling
devices as will be pointed out hereinafter.
This system altheugh suitable for a smalk
nuber of cireuits: is particularly applicable
for a larde number, and T have shown the
sw 1tchmn apparatus aud the controlling de-
vices.as of siitable construction for opera-
tion with 900 cirenits, but a less number
may be used therey ﬁh, and at Fig. 1 T have
illustrated only three switching apparatus
and a <<mespomhn«r nmnber of connected
circuits. It vequives however, but slight
changes in the construction of the switching
.l|)|)|ldll|‘~ ard controlling de\m‘ to render
the same cap ble of opemtmn in conuection
with a systew having a greater munbu' of

civenits than $00.

The sepavate civenits con\(-ure at a coni-
non gr main siation, ave cach provided with -

at least one subseriber’s station and prefer-

ably consist of two line condilctors or wires
which are so connected by g commoh, conduc-

aind_controlling devices that a. ‘metallic cir-
cuit is extablished between any two connect-
] civerits for seeuring substantially undis-

turbed - intercammunieation.

The adj ncent
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ends of the line conductors or wires of the
separate circuits, their main or common con-
ductor, and the cross connections are prefer-
ably so arranged and the switching appa-
ratus so constructed, that a movable termi-
nal for connecting the corresponding circuit
with another circuit is required to move but

a minimum distance.~ To facilitate this ve-.

sult each switching apparatus is provided
with a series of terminals the number of
which. is a submultiple, and preferably the
square root, of the number of the separate
circuits. Each switching apparatus is also
preferably utilized to cobperate with the
controlling device of the circuit connected
by said switching apparatus to the circuit
leading therefrom for insuring absolute se-
crecy between the two connected circuits. It
it obvious however, that each switching ap-
paratus may be provided with but a single
movable terminal and ma
without those features tending to secure se-
crecy between the connected circuits. In the
operation of the switching apparatus, I also
preferably avail myself of the sanye line con-
ductors or wires used for communication be-
tween the circuits, and thus reduce the ex-
pense of wiring; and when the systen con-
tains a large number of circnits, I prefer to
use both conductors or wires of each circuit
for cffecting or controlling the operation of
the respective switching apparatys. To fa-
cilitate this result the opposite ends of both
of the line conductors or wires of the circuits
are connected to the ground cither normally
or ai Intcrvals, although it is obvious, that
instead of using the ground as a conductor
additional wires may be substitated without
material departure from this-invention. As
my present system is particularly applicable

- for use with a large number of circults some

45

60

of which will necessarily be comnparatively |

long, I prefer to actuate the switching appa-
ratus by a suitable motor and to merely gov-
ern the movement of each switching appa-
ratus by the corresponding controlling de-
vice; but it is apparent that instead of
Jasing a separate motor for effecting the
operation of the switching apparatus, » mag-
net may be connected directly to each switch-
ing apparatus for producing this movement.

A A B B C.CY represent suitable con-
ductors or wires of a series-of circuits, con-
verging at s main or common station' D, and
provided with subscribers’stations A2 B? C?;
a b ¢ automatic switching apparatus at the
station D connected to the adjacent ends of
said conductors; and D' a main or common
conductor at the station D connected to each

0 of said switching apparatus and connected

165

by a conductor or wire D* to a suitable
source of electric energy as a8 dynamo D?

referably grounded by a conductor or wire
B‘. The subscribers’ stations A? B? C? are
provided with suitable telephones or other

be constructed

- pD2,338

communicators A® B* (?, and signals A* B¢
C*, which it is unnecessary to herein illus-
trate or describe as their construction forms
no essential feature of this invention; and
these telephones and the magnets of said
signals ave connected in circuit with con-
ductors or wires A® A%, B B, ¢ C°% which
will be referred to in describing the con-
trolling devices. The conductors or wires
AP I3t G oave provided with fixed coitact-
termiinals A7 B C7 arranged: preferably in
parallel at the main or comnion station D,
and the switching apparatus « b ¢ are formed
with movable terminals ¢* «* @2, b* 0* 0%, and
¢' ¢ ¢*; which contact with said fixed ter-
minals and are mounted on suitable sup-
poris at D* ¢*, forming parts of the respec-
tive switching apparatus @ b ¢. The fixed

contact-terminals preferably extend longi-

tudinally across the paths of -all of the mov-
able terminals of the switching apparatus,
but it is cbvious that each circuit may be
provided with a separate fixed terminal for
each switching apparatus. Said fixed con-
tact-terminals A7 B” C* may cong it of sepa-
rated wires or, as illustrated, oi compara-
tively thin bars separated by suitable-insu-
iation 4. - - .
Suitable cross conductors A8 B8 (8 extend
from the-fixed contact-terminals. A" B” C?
and may connect directly to their respective
circuit conductors A* B*. CY, although in or-
der to aid in insuring secrecy when two cir-
cuits are connected, these cross conductors
A# B C8 terminate at circuit breakers A® B?
C® which are connected by conductors or
wires A B (' to said circuit conductors
A* Bt C* and are operated by the respective
switching apparatus, ¢ & ¢, as presently de-
scribed.  Each switching apparatus is here
shown as provided with a plurality of mov-
able terminals, and consequently each mov-
able terminal engages only a limited number
of the fixed contact-lerininals, and if desired
the first {erminal of the series engaged by
one of the movable terminals may be slightly
separated from the last terminal of the se-
ries engaged by the next adjacent movable
terminal, as illustrated at Figs. 2' and- 3,
although this arrangement is not essential.

.The number of the movable terminals of
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each switching apparatus preferably cequals -

the square root of the number of the circuits
of the system, but the number of said mov-

able terminals may be either greater or less:
than said square root.although it should be .

a submultiple of the total number of said

120

circuits. The switching apparatus hereillus- .

trated being designed for use with 900 elec-

tric circuits, is therefore preferably pro- °
vided .with 30 movable terminals, and the

fixed contact-terminals of the circiitg are

divided into 30, series cach containing the -

"terminals of 80« irenits. I have not deemed

it necessary or aivisable to illustrate either

130
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the entire number of fixed contact-terminals,
or a terminal support provided with 30 moy-
able terminals, })ut at Iig. 2 I have shown
two entire series of 30 fived contact- lernu-
nals and two movable terminals «f o
the switehing apparatus as presemly ((L“
scribed, suitably  separated  from  each
otirer for engaging the fixed terminals of
each of said series. The remaining fized
and movable terminals of my electric ex-
change system are arranged similar to the
like terminals previously veferved to, and
the terminal support of each switching ap-
paratus s required to move only as far as
any onc of its wovable teyminals. Tt is ob-
vious however that if the switching appa-
ratus are each provided with a Uzeatel or
less numiber of wovable terminals, “that their
terminal supports will be required to move a
less or greater distance.

The switching apparatus of my exchange
systeny are all of the same eonstrnetion and
in order to simplify the description of this
invention I will specifically deseribe only
the one . The terminal support «* of s aid
apparatus « preferably consists of « recipro-
eating insulating bar or strip formed with

('utonh «* for receiving the movable termi-,

“nals @ @ ¥, &e., which are electrieally con-

30

35

10

45

I

nected by a suitable eonductor as
strip «f, secured to said support «* and con-
nected to the movable conductor A, It is
desirable that the forininals ¢ @2 @ may move
independently,and they are therefore prefer-
.|l)lv secured to the conductor «° by couduct-
ing pn’utx a’ and are normally held out of

operative position against the action of
springs «f areanged in the cutouts «*. The

means for hnh(mn the sovable terminals out
of operative position preferably consists of
pins or rods o moved lengthwise in apuer-
tures or guides in the support o4, by a recip-
rocating “rack presently (les(nhod which
is provided with entouts o arranged one in
advance of {he other. for pvnmttmtr the
springs o to successively force said pins or
rods o inoperative position and to sicees-
sively force (he movable terininals o o o
into their ])].me of engaoement with ™ the
fixed terminals A7 B7 C. The pins or vods
7 pu'fm(\hl\' engage the movable terminals
a oo but electyical connection hetween

sl parts is prevented by insulators o'

: ”lt' movable tevminals vt o o are however,

electrically comneeted (o {he <mul|u[m’ or
wire A bv thé conductor % fixed to the
support «, and said conductor A whiely
is pro(vmb]v Hexible 15 free to move when

the support «* is advaticed to the desired po- !

sition ‘as presently described.

The rack «'® is preferably arvanged at one

~side_of the support o* an:d’ is movable inde-

peudently thicreof in the diveciion indije atpd
by arrow 1, Iig. 3, hy “a suitable feed con-
trolled: by an dec(uoul]y “operated mecha-

a bar or
“tor.

8

nism connected to the cireuit leading to the
switchinfz apparatus ¢ and Lomposed of the
line cong \(tors or wires A Al The terminal
support o, and the vack «'" may be suitably
guided in their movement, but ‘the terminal
suppo)( a* is shown as ]nt(’l‘])(h(‘d between
the rack «'* and a supporting plate ov bar <,
preferably formed of insulating material
and arr nmml in substantially the same plane
as the enguging faces of the fixed contact-
terminals A7 137 €7 The rack « is inter-
posed between the terminal support «* and
cross hars o o avranged at the outside of
said rack, and said eross bavs may be pro-
vided with guides 7* of* for ])lt’\(‘lltln(f trans-
verse moveinent of the rack «. The sup-
port «t is provided with projecting arms «'*
which engage the opposite faces of the rack
@ and 1)1(’\unt Interal movenient of said
support, and if desired. n tongne and groove
connection between the adjacent cdges of
said support and rack. or suitable guide
pieces or bars, not necessary to herein illus-
trate, may be used to 1)1'e\e11t lateral move-
ment of the support

The feed for the r uL @t may be of any
desirable construction but it preferably con-
sists of a feeding dog @, a suitable stop as
a dog «, a motor D> and suitable connec-
tiens bct\) ecn the feeding dog and the mo-
The feeding dog @ i arr ranged at the
outside of the ek @ and is ]mnt(-d at al*
to a suitable support «'* whi- v may be pro-
vided with ears «* for guiding the rack ',
and is mounted on the main conductor or
common.condactor I consisting preferably
of a spindle or pivotal pin. .\ spring «®
normally forces the free end of the feeding

“dog toward the rack «**. but a pin «* see wred

to the support « 7 and movable in a slot o
in the feeding dog, normally prevents the
engagement of ~.u1 dog 2ud rack.  The pin
% and the slat @
to the support «" with a Jost woticn at a
point between”the pivot o and the free end
of the dog, and this connection enables the
feeding dog to swing on ity pivot when en-

gaged with the rack @0 until the pin «®
reaches the oppaosite end of the slot a*,
whereupon the support «'" holds sa". dog

firmly in engagement with the rack L‘ud pre-
veuls undue feeding theveof.  The support
o' s reciprocated to and fro, as presently
deseribedy and each forward movement op-

crates the dog o' {o feed- the rack o™ u
single tooth or step, The stop or dog @'

prevents return movewent of the rack «t?
and i< preferably wounted on the conductor
s spinedle DU and normally engaged withi
the rack «* by a snitable spring «*.

The motor D* for éperating the feed for-
ack «' may beofanv destred Toring siue,
s construeti n. and the support @'y

thr

be Suitably eonnected thereto, - in the préfs
erable form of my invention Lhe motor 1®

(umno(( the feeding dog.
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consists of a constantly oscillating shaft
which is. provided with a lengthwise shoul-
der d°, and is actuated by any suitable mech-

-anism not necessary to herein illustrate or

describe. The connection between said mo-
tor and the support &% preferably consists
of a movable arm ¢** having one end pivoted
at a** to the outer end of the support o
and its opposite end movable into engage-
meént with the shoulder d°.  As the arm ¢**
is engaged with the shoulder d°, as presently
described, the support ¢'" is rocked on the
conductor or spindle D' in the direction
shown by arrow 2, Figs. 2 and 3, against the
action of a spring ¢ and operates the feed-
ing dog @** to advance the rack a'" a single
tooth. - The spring ¢ then operates to re-
turn the support ¢ and gravity is utilized
to facilitate said movement and to hold the
arm ¢ in its norinal position, since I pref-
erably arrange the terminal support a* and
the rack ¢'° 1n a vertical plane. It is ob-
vious howevér that if the parts a* ¢*° are
atherwise arranged, a suitable spring may be
utilized to veturn the arm a3, o

The electrically operated mechanism for
cénnecting the feeding dog support with the
motor D* may be of any desirable form,
size, and construction, but it preferably con-
sists of & magnet ¢?¢ in cirenit with the con-
ductor or wire A, and a lever a** pivoted to
a suilable support «* and having -one end
conneeted by a link a®° to the armature of
said magunet and its opposite end engaged
witli the movable arm «*, for forcing the

“same into engagement with the shoulder @°

50

55

60

65f»t'e'rminal @ and the circuit through the liné

~device.
nsed for this pnrpose, and I have here illus-

of the motor D3 As will be presently de-
scribed, the passage of the cnrrent through
the magnet ¢ is governed by a snitable con-
trolling device ¢, but in order that the op-
eration of the switching apparatus may be
positively assured, a snitable cireuit breaker
s cennected to the line conductor or wire A
I proximity to the switching appairatus a
for breaking the cirenit threugh said con-
ductor at each movenient of the rack «*°,

and the break in said cirveuit ig utilized to

advance the operating pieces. of the con-
trolling device, presently deseribed, which
regulate the operatién of said countrolling
Any suitable cirenit breaker may be

trated one of simple consiruction consisting
of a terminal &* connected to a wire o™
leading from the magnet ¢* and detachably

engaged with the upper end of the feeding’
dog support ¢, which is formed of electrie,

conducting materinl.and permits the passage
of the. current from the terminal ¢ to the
main or comwon condyctor DL,

As the feeding dog support a'7 is moved
onwardly from its normal position for ad-

“vancing the rack @ a single step, the npper

end of said support is separated from the

902,333

conductor or wire A ig thus broken umtil
said support assumes its normal position in
engagement with the terminal ¢*°; where-
upon a current may be again passed through

the line conductor or wire ‘A for engaging 70

the arm @’ with the motot D® and thereby
effecting a second advancé movement of the’
rack ¢*%. Consequently, as the break in the
circuit through the conductor or wire A, is

dependent upon each movement of the rack 75

@ and the movement of the operating pieces
of the: controlling device e, presently de-
scribed, which regulate the operation of said
controlling device is dependent upon each

break of the circuit through the conductor or .80

wire A, it is obvious that the magnet a* re-
mains energized for connecting the feeding
dog support with the motor D° until said
parts are connected and. the feeding dog

support” commences its onward movement. 85

Moreover, no additional current pulsation
is passed through the conductor or wire A
for operating the switching apparatus ¢ un-

til the support ¢'" is in its normal position ..
and again restores the circuit through the $0

line conductor or wire A.

The rack ¢ is moved lengthwise as de-
scribed until the desired movable terminal of
the corrvesponding support a* has been forced

into operative position, whereupon the rack 95

is connected by any suitable mechanism to
said support a* for moving the same length-
wise until said movable terminal engagesthe
desired’ fixed contact-terminal. Said con-

necting mechanism preferably consists of a 100

magnet: ¢** connected in circuit with the line
conductor or wire A', a connecting dog a*
pivoted to one or both of the ears ¢** of the-
support ¢* and movable into engagement

with the rack @', and a stop or dog a* for 105

normally holding the connecting dog out of
operative positiom. B

The magnet 42 may be cotiticcted to the
grounded mulh conduttvr D’ by tiny suitable

means, but T have here shown said magnet 1

as connected thereto by a wire @, the feed-
ing dog support ¢, and conducting springs
@V ¢*7 o mterposed between said wire.and
support. The wire ¢* is suitably connected

10

. 26 et 3 " ¢ | 115
to the spring ¢*, which is normally engaged, *1°

with the spring ¢*’. The spring a® is suit-
ably secured t6 the spring o* and its free
end is engnged by the outer end of the feed-
ing dog support ¢'?, when in its advance
position-as scen at Fig. 3. The spring ¢
tends to. move-outwardly from engagement
with the spring %%, Fig. 3, but is normally
Lield in poxition for engaging said spring.a®

by one of the arms @3 of the terminal sup-

120

port «f. TUpon the first onward movement 125

of the terminal support a* the spring o

moves.outwardly to its inoperative-position -

and the ecivenit through the line conductor

or wire AY.to the conductor D* is broken . -
.and:is not again established until the retuin 180
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of suid support to its normal position, as
presently described.
to force the connecting dog ¥ into engage-
ment with the rack @ and a ok o0 of
considerable length is interposed hetween
the stor, dogz «* and the avmature of the
magnet ¢**. As the maguel ¢ is energized,
the stop or dog a* is withls rawn from oper-
ative position and the comecting dog ¢ is
engaged with the rack «'* by the sprmo @,
whereupon the support «' is fed to the de
sired position by said rack. During this:
movement of the support o, the stop or dog
w** swings outwardly on its pivot for pre-
venting .stoppa% of the support by the i @
link a%. ‘
As previously described. the rack ¢'® per- |
mits the movable terminals to assume their |
operative position, ix connected 1o the sup-
port a* as soon as the desired movable |
terminal is m operative position. and moves i
'

!

the support «* fromi 1ts normal position until
said movable terminal is in engagement with |
the desired fixed contact-terminal. The
términal support «*, as previonsly stated. is |
provided with thirty movable ferminal=. !
which are so arranged that when one first
assumes. operative posilion it is separated
one step from the first terminal of the ad-
_jacent series of fixed contact-terminals.
mebequontlv, to engage the first movable
terminal «' of 'the suppori et with the first
oiie of the adjacent series of fixed contuct- |
terminals, it requires one movement of the |
feed for the rack ¢ to permit the terminal |
@' to assume its . operative position and a
second movement of said feed to enguge the
terminal @ with said fixed contact-terminal.
It, therefore, requires sixty piovements of

said feed to engage the last movable tur-
mmal not llustrated of the support «* with
the last fixed contact-termirrier nged there-
by, and to thus connect the circuit leading
from the switching apparatus « to the nine
hundredth circuit of the. system.

After two circuits have been connected by
the switching apparatus «, it is desirable for
the switching apparatus to again assume its
normal osmon, arid this result may be
effected EY aziy suitable mechanism: The
switchingapparatus ¢ and the corresponding
Lonhollmor device ¢ are, however, preferably
ofi such constructlon that after the desiv ed
commurication through said connected cir-
et hts has been secured, the controlling de-
vide ¢ operates to permlt the passage of  clec-
tfc turrent pulsations through the magnet
@ until the rack ¢*° has passed beyond its
pusition assumed when connecting the cir-
cuit leading from the switching apparatus
@ with the nine hundredth circuit. Lhis
additional movement of the rack ¢ which
preferably consists of two advances or steps
13 utiliz
rack and the suppokt a‘ to their normal posi-

!
A spring o is utilized |

to effect automatic return of sald' ‘

.

S

tion. To pernit of this result a shoulder o
secured to sald raclk, and thus connected to
the terminal support ¢', engages an operating
piece o of suitable mustlu(tlon for fm(,m(r
the stop ' from operative position. - ‘The

automatie wtuln by gravity of the support

and rack o« s thus perniitted and may be
accelerated I)\ \\emhtm(r said parts.  The
operating piece @' is of suitable construc-
tion, but preferably consists of a reciprocat-
mg bur guided in the cross bar d* and hav-
ing one end proxided with a shoulder ar-
ranged in the path of the shoulder ¢*, and
1[% apposite end proyvided with a cam face
* for engaging an arm upon the stop «*°

md rocking said stop on the conductor or

spindle D' until its engaging end 15 with-
drawn from the rack «°. The. operating

picce also preferably bolds the stop @*® out
bof operative position and is therefore pro-

vided with a noteh @'t for receiving a cor-
responding tooth provided upon said stop.
As the rack #" assumes its normal position,
A suitable shonlder % thereon forces the
operating pivce @ out of operative position
and the stop «® 13 g win enrragcd with said

i rack by the spring @

It is very desirable to secure secret com-
unmication belween two connected civeuits
and although this result may be effected by

varipms meuns, 1 preferably utilize for its
accomplishment Hne switching apparatus of
one of said cireuits and the. controlling de-
vice of the other. When a sw itching appa-
ratus connects its corresponding civcuit with
another, the terminal nu%port of suid switch-
ing apparatus is moved away from its nor-
mal position and-Dreaks the circuit from
its fixed contact-terminal.  The current for
connecting two ecircuils must be passed
through the fixed terminal of the called sta-
tivn and thence through the line conductor
or wire normally counectod thereto, and
when the cirenit from the fixed contact-ter-
minal of a station is broken, it is impossible
to connect with said circuit. :

As will be apparent after the descrlpllon

of the operation of the controlling devices

of my electric exchange system, the terminal
support of the c¢ontrolling dcvme of a con-
nected or called circuit is forced from -its

normal position when the circuits gre con- -

nected for telephonic or other cominunica-
tion, and thus prevents the operative con-
nection of the telephone or other cofimuni-
cator of an additional circuit seekig con-
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nection wﬂh snid called cireuit. Ttis thus .
“obvi lous that secret communication Hetween

two cireuits is effected by the switching-ap-
paratus of one and the coutrolling de vme of
the other, and that an additional cireyit ¢an-
not he connected for intercommunication
with either of said connected circuits..
The switching apparatus of the respective
circuits of my- system preferably operpte in
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connection with suitable circuit breakers for
aiding in securing the desired secrecy of
communication, and, as I have here illus-
trated but three switching apparatus ¢ b e,
I have shown but three of the circuit break-
ers A* B? C?, previously mentioned. In or-
der that the construction of said circuit
breakers and the operation of the respective

-switching a.gparatus necessary for actuating

the circuit breakers may be readily appar-
ent, T will now proceed to describe the cir-
cuit breaker connected to the switching ap-
paratus @. This circuit breaker A? may ge
of any "desirable fotwn, size, and construc-
tion, but it preferably consists-of a contact

: liigce secured to one end of the cress con-
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ductor A® and normally contacted with the
conductor af which is electrically connected
to the movable conductor A, - Conse-

quently, when the support a* is-in its nor-’

mal position-the conductors A® A are con-
nected hy said circuit breaker and the cur-
rent is free to ‘pass from the cross con-
ductor A® over the conductor A to the line

condnetor or wire A As soon as the sup-

port e* moves from its normal position for
connecting one of its movable terminals
with the fixed contact-terminal of another
cireuit, the conductor ¢® is disconnected from
the cireuit breaker A® and the circuit from
the fixed contact-terminal A’ through the
cross conductor or wire A® to the line con-
duetor Al is broken, and, even though a ecir-
cnit should be connected with said fixed con-

tact-terminal, it wonld be cut off from com-

munication with the line conductor or wire
At As previously stated the controlling de-
vice of the called circuit operates to prevent
the conmection of any additional circuit
thereto, but as the detail construction and
arrangement of the parts of the controlling
devices of my system have not yet been de-
scribed, the operation of the controiling de-
vice for effecting this result will be subse-
quently pointed out. ‘ '
As previously stated; the switching appa-
¢ are of the same construction ag the
apparatus ¢, and at Fig. 1 I have diagram-
matichlly shown movable terminals b* 52 33,
&t ¢ ¢*, termingl supports b4 ¢f, yacks 510 ¢,

Afeeding dogs 01* ¢4, stops or dogs D** ¢'%

supports 317 ¢V, arms 0% ¢®, magnets 52 53,
@ 32, levers P ¢, links 020 19, ¢*0 ¢,
terminals 5% 0%, ¢*° ¢*°, connecting dogs
b %, stop. dogs 0% ¢**, operating pieces
b2 ¢** and cirenit breakers B® C? correspond-
ing to the like parts ¢* a? a® a* a'® a'* @', @7,
a'-‘:i a20 aﬂ'." a27 aZD a40 a39 aﬂ(\ a33 4a34, ([l!!? 1\0 ”f
the switching apparatus’ a.

The. switching - apparatus ¢ & ¢ arve ar-

- ranged side by sidé and the motor D*® pref-

erably extends crosswise thereof as seen by
dotted lines at Fig. 1, in order that it may
operate all of Usaid . apparatus. . The - con-

ductor D' also preferably extends crosswise
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of the switching apparatus z b ¢ and forms

' both a main, or common electric conductor

therefor, and a support or spindle for the
feeding -and stop dogs of their respective
feed mechanisms. . It is obvious however

-that a separate motor may be used for each

switching apparatus and that any other suit-
able main‘or common conductor may be
utilized for connecting said switching ap-
paratus.

The circuits leadin
B2 % are provided with controlling devices
¢ f g which are all of the same construction;

and, in order to additionally simplify :the -

description of this'invention; I will deseribe

only the controlling device ¢ for. the circuit

leading from' the station A% 'This control-

ling device consists.of a suitable supporting .

frame ¢!, a series of fixed brusheg or ter-
minals € ¢* e ¢* ¢%, a movable term.hal sup-
port ¢’, movable operating pieces ¢ e* for

automatically operating the terminal ‘sup-
-port €7, escapements for coiitrolling -the
movement of said terminal support and op-

g pieces, and an actuating piece ¢*° for
moving the terminal Support. - :
. The fixed brushes or terminals & ¢* ¢! 5 ¢°
are of suitable form, size, and construction,
are preferably-arranged one alongside of the
other and are secured to any desirable sup-
port ¢!} projecting from the rear wall of the
frame e'. The terminal support €’ is pro-
vided with suitable terminals ¢'® e'® ¢'* %

erating

2% ¢ ¢ for engaging the former terminals

e? e* ¢t €8 ¢% and in order that rotarv motion

g from the stations A
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may- be utilized “vr effecting contact of said

terminals, the support ' preferably consists
of 'a drum mounted on a spindle ¢ con-
ne¢ted to-a suitable grounded. conductor or
wire ¢*. The terminals ¢'2 ¢! e ¢'7 are
clectrically connected to the spindle’e® in
any suitable manner, as by contact, and the
terminals e !¢ '8, which may be desig-

nated as surface terminals., are insulated

from said -spindle.
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The coritrolling device e when suitably -

adjusted prefetably operates automatically

for making conuection with a desired cireuit:

and-during this operation the terminal sup-
port ¢' is revolved for varying the engage-

‘ment of the terminals ¢® €3 et €® %, €'? '® !t

15 g% @17 1%, The mechanism for revolving
the support ¢f may be of any suitable form,

size, and” construcion, althongh it prefex-

ably consists of a spripg, an escapement fot'
permitting the operation of the spring, and
aoperating pieces ¢ ¢, anzaétuating piece ¢*°

and a magnet ¢** for operating the escape-
ment,  As clearly scen at Ifig. 1, the line con-

duetors or wires :\* A terminate at the fixed

brushes or terminals 2 €% the conductors

A% AY, previously mentioned,. respectively

conneet the hrushes or terminals ¢® e® to the.

line conductor Al and the terminal ¢°; and
2 conductor or wire ¢*2 conneets the brush
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or terminal ¢* to the Huoe conductor A, As
previously stafed, the telephones or other
commnicators A and the magnets of the
signals A* arve connected in civcuit with the
conductors ot wires AS Af and a seeond
magnet ¢** aud the magnet ¢*' are vespec-
uvdy counected 1n Cll‘CIUL with the condue-
tors or wires A A for controlling the eseape-
nments which govern the advance mavement
of the operating pieces ¢ ¢ aud the ter-
minal support ™. The magnet ¢* way he
formed of wire of high resistance as Gor-
man silver, for 'educmcr the amperage of |
the current passed tl n'(mgh the conductoyr oy
wire A% when the signals of two connected
civeuits ave operated, but T preferably use
for sneh purpose a sepurale resistance e
connected in circwit with the conductor AS
This resistunce ¢** usually consists of an elec-
trie lamp which is arranged I proxunity
to the telephone or other communicator A2,
and is particularly useful for guiding a sub-
seriber to said telephone when darkuness ob-
seures its loeality.

The terminal support ¢ is preferably so
arvanged when in its normal or initial posi-
tion that the terminals e* ¢* are in contact,
.md a current for operating the signal A4
is thus free to pass from a calling cirenit
over the ‘conductors or wires A* A® {0 the
grounded wive ¢#°, and 1n its passage 11lumi-
nates the eleetric Iamp ¢* aud energives the
magnet of the signal A% Soid ewvvent also
snergizes the magnet ¢t and tends to move:
ts avmature which s connected 1o operate
ihie escapement for the terminal soppary o
but as will be afterward explained, the ar-
mature of the magnet ¢* is plo\om(ﬂ from
movement at this time and cannet operate
said eseapement. - The telephone or other
conununicator A" is a l'l'él"gl‘([('l in close prox-
ity to the con{voling device « and nor-
mally vestrains the actuzling piece e, pres-
onﬂ\ deseribed, from operstive position.
When the signal A* is oper ntod as doser Hm-,
by a ('mmo civeuit, the subseriber v
the 18[01)]10110 A? fram its nornial position

the terminal nnmmli <" until the sirface tor-
ininal ¢'s engages the fixed brusbes oy ted
fnals et e amd councets the telephonie, A
nowetallie cirenit with the line wmln,« dors
A AL CPhis reverse moveneut of the fer-

i viously wentioned.

minal support e breaks the  movimlly
gounded civeuit through-the terminals
% and . the conductor ¢, and, as presentis
deseribed, thevely conivols the connection of
the tolcp]mn(\ to the line conductors or w mw
of the ealling civenit. | C

iWhen the ((ulirolllnﬂ' device e 1z ntilized
to operale the s\\mhmn apparatus a for
coameeting another Llrcmt with the conduc-

ks A A t@bpu'atmv pieces ¢® ¢*) are first

to
p]t\ced in the desired position, and u %lli‘mlﬂe i

spl‘mg {oi: ac,tuatuw the operating piecés is-

Cdnet

7

tensioned, as presently described. The ter-
niinal ~nmmrt ¢" is then permitted to make
its first advance or step in the direction indi-
eated by arrows 8. Fig gs. 1 9, 12, for sepa-
ating the terminals &% 68 and engaging the
ferminals o ¢, thus disconne(c»l'iﬂg‘ the
@round from the line conductor A and con-
necting the same to the line conductor A
whicl s 1;1’0&1(1«(] with the magnet e** pre-
The contro]hno device ¢
then operates automatically’ to effect ohward
movement of the rack «* of the switching
apparatus «, for pennitting the desired
movable terminal of said
sume its operative posm,og, as . previously
described ; and upon each. advance of said
rack, the cireuit through the conductoy A is

broken and the d]lnature of the magnet 2"

is actuated to perinit the advance “of the
operating pieces ¢* ¢*. The movement of the
rack ¢ and the operating I)]G(‘A’*\ ¢® ¢® con-
tinues until the operating piece ¢ vedches its
operative position whereupon it perniits a
second advance or step of the terminal sup-
port ¢" for connecting the terminals ¢+ ¢®
and thereby g 01‘01111(]1110 the line conductor Al
This second advance movement of the ter-
minal support € -is, however, not sufficient
fo disconncet the terminals ¢*® ¢° and thus
break the ground connection for the line
conductor A, as the terminal ¢** 1s of con-
siderable length.

Tinmediately after the second advance or
step of the support ¢7, the feeding dog sup-
port @ engages the terminal a*® and a cnr-
wnt is tree to pass from the main station D
through the line conductor A for connect-

“ing the rack o*° of the switehing apparatus

@ 1o the termipal support a* as previously
desevibed.  The controlling device e then
continues to advance the rack @ after its
coimection to the support «f, until the oper-
Mmu piece ¢® permits the sapport ¢° to make
a third advance or step for discounecting the

Fterminals ¢ ¢f, ¢ ¢® and connecting the

terminals €2, ¢® ¢t The signal A* is then
connected in eirenit with the line conductors,
the current passing from conductor A

through conductor.e? fixed terminal ¢* mov-

able 101‘11:111.1] ¢*® of the support ¢, fixed ter-
minal ¢* conductor A® to the conductor AL,
aud the current froin the main station D
passes from the Iine conductor A through
the (wmimllmu devide e and the line con-
A* to the movable terminal of the
sy lic ]xmn ‘lppdmtlm a in operative position,

i‘md thence tlirough the fixed coutact-ter-

winal A7 of tlie cornected or. called cireuit
and the hormally erounded line conductor
leading from said (‘Ollfd(i terniinal. In its

passage Humwh <nid, Jine conductors, the
1 enrgent enevgizes the nmgnet ¢?*, operates the
“signal AX,- and energizes ang  operates the
cor responding magnet and signal of the con-

nected’ cmcult.

wl)(\,\atns to as- .
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Upon the operntmn of the signal 0f the
calling circuit the subscriber of Said cireuit
removes his telephone or other  communi-
cator from its normal position, ‘whereupon
the terminal support of the adjacent con-
trolling device 1s reversely moved for con-
necting said telephone to both of the cor-
responding line condictors or wires and
breaking the ground-from said controlling
device.  "he signals of the connected cir-
cuits then ceasc their operation and the mag-
net ¢** is detnergized whereupon the ter-
minal support ¢ is permitted to make a
fourth advance or step for engaging the
terminals ¢ ¢* ¢° and connecting the tele-
phone A® in circuit with the line conductors
A A The subseribers of the connected cir-
cuits ave then {free to communicate with each
other over a metallic circuit composed of
the line contluctors or wires of both cireuits,
since their corresponding conductors are con-
nected at the nain station by the common or
main conductor D* and the switching appa-

atns a.

Atter the desired communic‘\tion has been
obtained, the telephones or other communi-
cators of the connectéd . circuits are again
veturned to their norfaal position, thereby

causing the reversely moved terminal sup-
port of the called cireuit to asspme its nor-
mwal-position and permitting a fifth advance
or step of the support ¢” for connecting the
terminals ¢'7 ¢°. The circuit from the main

“station D is then free to pass through the

Iine conductor A to the grounded conductor
¢, and consequently the rack «'° and the
operating picces e® ¢° continue to advance

until the lnmt of their movement is reached.
rance movement of the rack o'

The last ad _
is utilized to return ‘said rack "and the ter-
minal support a* to their normal position
and, during the corresponding movement of
the opu 1t1n<r pieces ¢ ¢°, a third operating
picee ¢2 penmts the sixth and last advance
or step of the terminal supoptt ¢7, for sepa-
-ating the terminals e'*.¢* and engaging the
terminals ¢'2 €. The on,gurun(,nt of the
terininals ¢? ¢® ¢* &° ¢, €'* e'® el ¢° ¢1° el ¢'®
thus controls the pnssugc of crrrents-from
the main station D through the line con-
ductors or wires A A' for operaling the
switehing apparatus « and the (:(,)nt-rol]in"
device e, . '

The terminals ¢'* % ¢ % 1O g" % are
preferably mounted on a vevoluble drum and
automatic mcchanism s utilized for cffect-
ing their engagement and obviating the lia-

luhtv of any mistake incidental to hand op-.
Said terminals may he suitably
constriieted however to permit of their dL-}

sived engagement by hand. and indeed in
some i Lmt(‘s the ferniinals e o5 213 o1 @17
will be unneeessary. T may also prefer to
0]1( rate thesignale of two eormeeted cirenits
by some other current thau the one pussing

'15 loosel
_ levolvedy
ing its opposite ends secured to said drim 9
' And spindle, Fig. 15.

992,333

from the main station D tllrough both line
conductors of the calling cirvcuit and the nor-
mally grounded line conductor of the ealled
urcmt, and in that event, the terminal
may be dispensed with. It is also obvious
that - pl'm’i({inw these changes are mwade in
the switching apparatus ¢ and the terminals

| of the controlling device ¢, it may be advis-

able to somewhat vary/the arrangement and
engagement of the remaining terminals of
saidl wntro]lmg device. \Iorcovu' the mag-

nets e ¢** may be connected to the telmmaL

support ¢7-and the operating picces ¢* ¢?, so
as- to directly -cffect’ the movement of said
parts instead of operating escapements to
permit suitable springs to accomplish this
result C -

As pl'ewously outlined, a rotary drum or .

terminal support, op(,rﬂtmn' pieces, magnets,
an ‘actuating piece, and escapements ure > util-
ized to effect the desired engagement of the
terminals of the centrolling device ¢, and
although said parts may be Cof any suitable
form, size, and construction, and may be
connected 1n any desired manner, I will now
proceed to briefly describe their preferablc
constrietion and connections. The drum ¢
mounted on the spindle ¢ and is
thereon by a spiral spring ¢** hav-

One end of the spindle

9 gg )oumalt,d in the rear wall of the sup-
portmg frame ¢', and its opposite end in a
gear ¢&° having its hub journaled in the sup-

) pm'tmw wall 0-*‘ of the frame e.

The drum ¢ 18 normally restrained from
movement by its escapement which prefer-
ably consists of a toothed wheel ¢*, hold-
ing dogs €¢*° ¢*1, and rocking arms e for
.lLtlmtuw said do(rs The wheel ¢* is pref-
erably fixed. to the drum e’y the dogs ¢ ¢*
ave mountul on a suitable plvot c“, and the
arms ¢" ave fixed to a vocking shaft ¢** pro-
vided with an arm ¢ One of the arms ¢
is preferably. utilized as the armature for
the magnet ¢?! previously referred to. and u
smtabh, spring ¢ normally separates said

-armature avmn ¢** from the-pole picces of the

magnet _¢%, therehy permitting the main
escapement dog ¢ to rock inte engngement
with the adjacent tooth of the whee]l ¢ for
preventing onward movement of the sup-
port and holding the secondary escape-
nient (l()«r 3 ont of engagement with said
wheel ¢, The arms ¢ are rocked from
their norinal position by the Jever which
tensions the main driving spr ing of the con-
’m)l]m“ deviee o, the npm"mn" pieces ¢ ¢®
o, and the ny wnet ¥ and arve velurned to
theiv normal pmllmn by the spring e,
When the arms o™ are mov ed against the
action of the spring %, (he main esceapes

t o,

ment dog ¢ i forced nut\nf operative posi--

permits a slight onward movement of the 180

tion and the secondary eseapentent dog et

70

5

80

85

Vo

o

100

108

110

115

120



10

15

20

30

36

093,333

drum ¢7 and then prevents its further maove-
ment. As the spring ¢*® returns the arms ¢*,
the dog ¢*' is withdvawn from operative po-

+sition and the support ¢ continues the bal-

ance of its onward advance or step, until the
dog ™ engages the tooth next adjacent to
that previouwsly engaged thereby.

The operating pieces ¢ ¢ [figs, 18 and 14
may be of any desirable forw, size, and con-
struction, and are capable of assuming a
number of diffevent positions in which they
are securely held by any suitable means as
a support -or disk ¥ which rotates said
operating pieces and engages the sume with
the avm ¢% for rocking the shaft ¢™and the

8 and therveby operating the escape-

arms ¢
ment for the drum &7 o permit tlie second
and third advances or steps thereof. Said
operating plecés are preferably secured to
indicators or hands ¢ ¢% which facilitate
their adjustruent and are prefecably pivoted
upon the outer end of the spindle #*. The
free ends of the indicators or hands #% %
are provided with suitable bearings ¢* in
which the operating pieces ¢® ¢® are recipro-
cally movable, and the support or disk &
is préferably formed with a series of aper-
tures ¢** for receiving the inner ends of said
operating pieces. The apertures ¢** are pref-
erably arranged in a circular series and as
the controlling device ¢ is designed for use
with a rack ' capable of making 62 steps
T preferably use 61 apertures. The operat-
ing pieces ¢ ¢* are free to enter -60 of these

apertures and thus assume 60 different posi-

tions but one of the apertures is preferably

" closed by the operating piece ¢, Tt is obvi-
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ous however, that if the Ist and 60th aper-
tures ave suitably separated and the operat-
ing - piece ¢ is interposed between the same,
the 61st aperture may be dispensed with and

the operating.piece ¢** otherwise secured to
the support or disk ¢*". In order that the

operating pieces ¢® ¢* may be readily placed
in the desirved position the front wall of the
frame ¢' is provided 'with a suitable indi-
cator ¢** consisting of graduations normally
alined with the apgrtures e** and when the
indicators or hands ¢%*¢*® are directly alined
withtwo of said graduations the operating
pieces ¢f ¢ are free to enter the correspond-
ing apertures ¢** and are in the desi
tion for effecting the movement of the termi-
nal support ¢’ necessary to conneet the de-
sired cireuit to the conductors A A"

- In order to utilize the controlling device ¢
for actuating the switching apparatus e to
connect any desived cireuit with the line con-
ductors A A' it is necessary to place both of
the operating pieces ¢* ¢* in their designed
position and consequently cach circuit of my
exchange system is designated by a combina-
tion indicator, which may cousist of two
sepavate indieators composed of numerals,
letters or other characters arranged in suit-

ot i

2d posi-

o . 9

able combination for permitting the desired
distinetion between said indicators.

I preferably tse numerals for forming

the indicators for the separate circuits, and
at IMig. 17 T have shown a suitable index or
sheet H as provided with combination indi-
cators & A A% A3, A LS, for representing
the respective cirenits leading to the stations
A2 B* €2 The subscribers for these stations
may be John Jones, James Jackson, and
Jacob Johnson, and the indieators for the
circuits leading from said stations prefer-
ably consist of the following combinations
1-2, 2-3, 3-11. At Figs. 3 and 5, I have
shown: the switching apparatus « and the
controlling device ¢ in their positions as-
sumed when connecting with the line con-
ductors A A the circuit represented by the
eombination indicator 3-11. Consequently,
the movable terminal «* is shown at Fig. 3,

as engaged with the eighth contact-terminal -

8/C7 of the series engaged by said movable
terminal, and the operating pieces ¢® €® are
shown at Fig. 5, as arranged in the third and
eleventh apertires 't of the support or disk
¢°". The line conductor A* is preferably con-
nected to the first contact-terminal A7 of the

series engaged by the movable terminal o

and as the contact-terminals engaged by the
30 mowvable termihals of the switching appa-
ratus ¢ are preferably numbered consecu-
tively, it requires eleven advances or steps
of the rack ¢! and the operating pieces ¥ ®
to connect the line conductors "A A* with
the grounded conductor of the 68th circuit,
which is provided with the fixed contact-
terminal 8/C7, and is degignated by the com-
bination indicator 3-11, It also requires
only sixty advances or steps of said rack and
aperating pieces to connect the line condue-
tors A AL with the B00th circuit designated
by the combination indicator 30-60.

The mechanisme for moving the operating
pleces ¢° of, preferably consists of a spring
¢* suitably counected to the suppoert ov disle
f, and an eseapement - for con colling the
moverent of sald support or disk. The
spring o' preferably enciveles a sleeve et
loo ¥ S)
having its opposite ends journaled in the
front aud rear walls of the frame ¢ One
end of the spring ¢ I8 fixed to the rear wall
of the frame ¢, and its opposite end is se-
cuved o a downwardly extending -toothed
arm % fixed to the sleeve ¢t and engaged
with the gear ¢, previously mentioned. X\
depending arm ¢ i fixed to the spindle ¢
and ity free end detachably engages a shoul-
der projecting from the arm e, in oyder

~that the spindie and sleeve ¢ ¢4 amay move

sinnltaneously in one divection, and inde-
pendently in‘the opposite direction. The
free end of the spindle e*® projects beyond
the front wall of the f Tand is pro-
vided with a'lever ¢, which is normally ar-

v owoanted on o rocking spindle et
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ranged in its position assumed at Figs. 5
and 6. . >

The lever ¢*® is tilted npwardly after the
operating pieces ¢ ¢° are suitably arranged
for calling a desired cirenit, and is then re-
turned to its normal position. As the lever
&' g tilted npwardly the arm e*' engages
the arm ¢* and moves the same against the
action of the spring e* until a suitable stop
¢*? limits the onward movement of the arm
e*®, The spring e* is thus tensioned and
the arm ¢*¢ is restrained from return move-
ment by the escapement for the support or
disk ¢*. The movement of the arm ¢*
effected by the iever ¢*%, is, however, sufli-
cient to completely revolve the gear 27 mesh-
ing therewith, and thus detachably engage a
tooth ¢® projecting from said gear with a
movable dog ¢** secured to the support or
disk ¢, The tooth ", and the dog e are
so constructed and arranged, that the gear
e* when actuated by the arm e is free to
move in the same direction as indicated by
arrow 3, Fig. 10, without rotating the sup-
port or disk ¢*7; and ig afterward prevented
from returning to its normal position, ex-
cept when the escapement for the support or
disk ¢*7 permits the operating pieces ¢° e°
te continue their enward movement as effect-
ed by the spring ¢**.  After the gear ¢?” has
been completely revolved, as deseribed, and
has commenced its return movement, the le-
ver ¢* is prevented from again revolving
said gear in the same direction as that in-
dicated by arrow 3, Fig. 10 until the termi-
nal support ¢ has made a complete revoln-
tion. The means for preventing such move-
ment of the gear ¢** may be of any desired

“form, size, and construction, but it prefer-

ably consists of a pivoted stop &, which
engages the teeth of the gear ¢, and is
foreed out of engagement with said gear
when thé terminal support ¢ is in its nor-
mal position; by a cam €™ secured to said
terminal sapport.

After the lever e is tilted upwardly as
described for tensioning the spring ¢%, it is
returned to its mormal position, and this
movemerit of the lever ¢* from and to its

normal position is ntilized to actuate the

escapement for the terminal support ¢¥ and
thus permit-the first advance or step of said

“suppott. - This result may be accomplished |

by any. suitable mechanism, but I preferably

‘use the spring % and arms €% % secured

respectively to the sléeve e, and theé spindle
€%, As the lever e*® is tilted upwardly the
arm e engages the arm £°° and rocks the
escapemeént dogs ¢* ¢ in-one direction, and
ag the lever ¢* is veversely tilted said escape-

ment dogs are meved in the opposite direc- "

- tion' by the ‘spring ¢*, thus permitting the
“first advance or step of the terminal support

e’. " The arm-e” just described is engaged
by a snitadle stop when the movable parts

“wheel ¢%7,

- 992,333

of the controlling device ¢ are in their nor-
mal position. - 601lseqllexxtl}f, when a eall-
ing current is passed through the line con-
ductor A? for ‘operating the signal Af, the
magnet ¢ which Is simultaneously energized
iy unable to aitract its armature, and the

escapement for the terminal support €7 is

not actuated to perinit an advance or step
of said support.  This stop may be of any
desirable form, size, and construction, but
it preferably consists of an arm ¢ fixed to
the arm ¢* and nermally engaged with the
arm ¢%, Fig. 10,

The escapement for controlling the move-
ment of the operating pieces & ¢, prefer-
ably consists of a toothed wheel &7 and
escapement dogs €% ¢"* actnated by the mag-
net ¢**. The wheel ¢* is suppovted on a
shaft provided sith a pinion % meshing
with gear teeth formed upon the periphery
of the support or disk ¢¥ and the escape-
ment dogs ¢°® ¢°° are of any suitable construc-
tion capable of permitting successive step by
step movements of the wheel €. . As here
illustrated, the dogs e ¢°° resémble the ordi-
nary escapement dogs of a typewriter car-
riage, and one dog € is fixed to the arma-
ture of the magnet ¢ and the other dog ¢
is pivoted to satd armature. As the magnet
¢ is energized, the dog ¢ is withdrawn
from operative position and the wheel ¢¥
completes an advance movement or step, and
is restrained from further movement by the
dog e,
and the armature therefor is returned to its
normal position by a suitabie spring, thus
engaging the dog ¢* with the tocth of the
wheel ¢°7, previously engnged by the dog &,
As the shaft provided with the wheel ¢ is
geared to the support or disk carrying the
operating pieces ¢¥ ¢°, sald operatifg picces
are permitted to make an advapee movement
or step upon cach movement or step of the

The switching apparatus a and the con-
trolling device ¢ are preferably of such con-
struction that their synchronism is always
maintained, it I have deamed it advisable
to so construct said controlling device that
the position of the opsrating pieces «® ¢
may be adjusted by the subscriber, should
the cireuit called not correspond to the one
represented by the indicntors or hands ¢ ¢,

“This adjustment is effected by securing the

toothed eseapement wheel ¢ to & sleeve et
movable lengthwise on the shaft provided
with the pinion ¢ for permitting disengage-
ment of said teothed wheel and the escape-
ment dog €. A suitible spring ¢ helds
the sleeve ¢ in its normal position, and an

perture e in the lower part of the frame ¢

. B 9 > 1
pevinits engagement of said sleeve. The sub=

seriber is enabled to veadily determine when
the operating pieces ¢® ¢* have reached the

desired adjustment effected by disengaging’

The magnet ¢* is then dednergized .
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the wheel ¢°" from the dog ¢°®, as T prefer-
ably arrange an indicator or scale ¢** upon
the outer face of the support or disk ¢*.
The graduations of the indicators e** ¢%* are
preferably similar and when the controlling
device ¢ is in its normal position, corre-
sponding graduations of both indicators are
in alinement with each other. In order that

‘this adjustment of the operating pieces of

the controlling device ¢ may be readily ap-
parent I have shown the indicators ¢** ¢*
at Fig. 6 in their position assumed when
the line conductors
the circuit represented by the combination
indicator 2140, and it will be noted that
the graduation 40 of the indicator e™ is
alined with the graduation 0’ of the indica-
tor ¢*2. 'If, upon communicating with the
subscriber of the circuit then connceted to
the line conductors A A, it should be as-
certained that the cirenit represented by the
combination indicator-21-41 was conneected
to the line conductors A A7, the user of the
controlling device ¢ would then withdraw
the toothed escapement wheel ¢ from en-
gagement with the dog ¢, and rotate the
support or disk 27 until the graduation 41
of the indicator. ¢™ was alined with the
graduation 0 of the indicator ¢') whereupon
the synchronism of the switching apparatus
a and controlling device ¢ would be estab-
lished, and, upon the return of the support
or disk ¢*7 to its normal position the corve-
sponding graduations of the indicators ¢**
¢* would be alined with each other.

The actuating piece ¢’* may be.of any de-

sirable form, size, and construction, and is.

- preferably utilized to co. trol the electric

40

connection of the telephone or communicator
of a calling circuit desiring communication
with the station A2, and also to permit the

. terminal support ¢ to malse its ifth advance

45

50

65 -
-siiid . terminal support, )
‘eommunicator A® 15 normally engaged with

60
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or'step for cffecting the veturn movement of
the styitching apparatus a &fter it has been
utilized to conncct another civeuit with said
station A% The actiating picce ' prefer-
ably consists 6f' a lever suitably pivoted to
thie frame ¢!, and, in ovder that the desived
movements of the terminal support ¢ wny

be effected thereby, it 18 provided with up-

wardly projécting arms €™ ¢ suitably se-
cured thereto. The arm ¢* ix nlilized o
reversely move the terminal support ¢ and
is normally arranged diveetly heneath a pro-
sotion or tooth ¢7 formed or provided upon

The telephone or

tie outer end of the actuating piece o' and
fts weight depresses satd actuating piece
against the action of a spring ¢ As the
teleplione. A® is removed. when a call is di-
rected to the signal A4 the wetimling picce

-¢" s immedintely elevated by the spring %,
- tlin i

thuy engaging the wem 2% withe the projec-
tion or tooth ¢ and reversely moving the

At are connected with

1L

terminal support ¢" against the action of the
spring ¢®. As previously stated, this move-
ment of the terminal support connects the

telephone "A®" in circuit with the line con-.

ductors A A', and deénergizes the magnet
of the calling cireuit which governs the
movement of the tfermiunl support of the
controlling deviee of said cireuit; but, as
soon as the telephone .\* is replaced in its
normal position, the spring ¢® returns the
terminal support ¢ to its.initial position
and the signal A*1s again in civcuit withi the
line condiictor Al

When the controlling device ¢ has.op-
erated to connect another circuit with the

.conductors A A'; and the magnet. ¢®t has

been detnergized by the ren.oval of the tele-

phone of the called cirveuit, the terminal sup--

port ¢” has been permitted to make four ad-
vances or Steps for connecting the telephoune

A? to the line conductors A A, and at Fig.:

9, T have shown said terminal support in
this position. The telephone A?* is then

-moved from its normal position upon the

cessation of the operation of the signal A%,
and ‘the spring ¢ elevates the actuating

.piece ¢! wherenpon the arm ¢* engages an

arm ¢™ projecting from the shaft «*, and
rocks the escapement dogs ¢ ¢® in one di-
rection., - After the desived communication
has been obtained through tlie conductors A
AT and th ecireuit connected therewith, the
telephone A? is again placed in its normal
position, and the actuating piece ¢° is de-
preseed against the actioh of the spring ¢
The spring ¢* then moves the spindle ¢
to ils normal position for rocking the escape-
ment dogs ¢ ¢¥ in the opposite direction,
and permitting the terminal support €' to
make its fifth advance or step and ground
the conduetor A. The rack o' of the switch-
ing device a then continues its onward move-
nient, and aftereach advance or step there-
of, the stupport or disk &' carrying the op-
erating pieces ¢® € is aluse advanced by the
passage of current pulsations throngh the
magnet ¢, :

As the sapport or disk ¢ reaches its po-
sition hmmediately preceding its Iast ad-

‘vance or step, the operating piece ¢*% is in
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position to engage the arm ¢ projecting

froingthe spindle ¢, During this last ad-
vanee or step, the arm ¢* 'is rocked up-

wardly and is immediately permitted to re--

turn to its normal position upon the action
of the spring ¢, thug permitting the last
advance or step of the terminal support 7,
whereupon the ground is connected to the
conduetor A" and is disconnected from the
comdnetor A, Tt is very desirable that the

actialing piece ¢ shall be free to effect an
“advanee moveinent or step of the términal

support ¢ only when snid sipport is in its
position assumned when connceting the line

couductors A A" for passing a current there-

120
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through to the signal of the connected cir-
cuit, Consequently, the arm ¢ is held out
of operative position by a shoulder ¢ upon
said support which is provided with a fat-
5 tened portion ™ that permifs the arm %
to assume its operative position. As the
connection of the telephone .of the calling
circuit is dependent upon the removal of
the telephone of the called station from its
10 norrial position, it is obvious that if the
subseriber for said circuit is absent when
his signal is operated the signals of both

stations will continue to ring until the source |

of electric energy at the main station for
15 effecting their eperation is exhausted: To
obviate this result I provide the confrolling

device ¢ with snitable releasing mechanism |

which may consist, as illustrated, of & piv-

~ oted lever ¢ having an arm €™ for forcing
20 the escapement dogs €%° €3t from operative
position and permitting an advance move-
ment or step of the terminal support ¢7. To
permit this movement of the dogs ¢*° %, the
end of the arm % normally engaged with

25 said dogs is suitably cut away and to pre-
vent undue movement of the support ¢ a
suitable stop arm ¢™* on the lever ¢™ enters

a groove or cut-out in said support, aad
lmits its.movement.. This groove or cut-
30 out is only alired with the arm ¢™ when the
terminal support ¢ is in its position as-
sumed for engaging the terminal €' with
the fixed brushes or terminals 3 ¢* and per-
mitting the passage of a signaling current
through thedine conductors A -Al. When
the terminal support &7 is in any other posi-
tion, the stop arm £ engages said support
¢" arid prevents the movement of the lever
¢ necessary for forcing the dogs €% e
10 from  operative position.. Itiwill also he
understood that the movement of the sup-
port ¢ effected by the lever ¢ is.sufficient

to disengage the terminals ¢'® ¢® ¢*, and en-
gage the terminals &', ¢% and that it is im-

45 possible for said support to step its advance
movenment when the terminal &' is engaged
with the fixed brushes or terminals ¢* e® and
thus .connect .the telephone A® to the line
conductors A A, - As breviously stated, the

50 controlling devices f ¢ are of the same con-

[<~]
wt

struction as the controlling device e, and at.

Fig. 1 I have diagrammatically shown fixed
_brushes or terminals f2 f2 f* f5 /¢, ¢* ¢° g% ¢°
g°, terminal supports 77 ¢%, movable termi-
55 mals {12 fi¢ uo fi0 flo fif 3, gie it gue gis o
g*" 9*®; conductors

corresponding. {o the like parts e ¢°'¢* ¢° ¢°
e?, 612 el! 814 elﬂ elﬂ 317-.915 eZD 82.2 621 628 624.
690
tant parts of my improved electric exchange
* system, and in order that they may be thor-
.- . oughly understood; I will now briefly de-

seribe the steps of the operation of the con-

8% trolling .device ¢ 2 A the circuits’ through

.magnet of the si

g 7% g g% magnets
2 78, g% ¢?%, and resistance devices f** g** |

The controlling devices ¢ f g are impor- |

992,333

said device for each operation - thereof.
When the controlling device ¢ is in its nor-
mal position, a calling current from 4 ‘sta-’
tion desiring to communicate with the sab- -
seriber at the station A? is fre€ to pass over 70
the conductors or wires A* A®, the terminals
¢* ¢, the spindle ¢'*, and the conduactor or =
wire ¢*° to the ground, and in its passage en-- .-
ergizes the electric lamp e, the magnet of - |
the signal A%, and the magnet ¢2*. During 75
the passage of sald current, the stop e®® pre- -~
vents rocking of the spindle ¢** by the arm

e*, which forms the armature of the magnet

e® and would otherwise be attracted there-

by, and consequently, said magnet and the 80
spring ¢* do not operate the escapement .
dogs ¢*- ¢%* and permit an advance or for-
ward step of the supp:rt'e’. Upon the op- .
eration of the signal A* by said calling cur-
rent, the subscriber.removes the telephone A3 85.
from the actudting piece ¢'°, whereupon the -
spring ¢° elevates said actuating piece, and

the arm e engages the tooth.e* upon the -
terminal support ¢” and reversely moves said,
support against the action of the spring %, 80
thereby engaging the surface terminal e® .
with the fixed brishes or terminals ¢* &%
This reverse movement of the terminal sup- -
port ¢7 deénergizes the magnet of the. call-

ing circuit which corrésponds to the magnet 85 -

"¢*! of the device ¢, anid the terminal support

of the calling station is then automatically
operated to connect the telephone of said
calling station in metallic cireuit-with. the

line' conductors or wires leading .therefrom. 100

As the actuating piece ¢'° is elevated, the’
arm ¢ carried thereby is also elevated but
the shoulder ¢™ upon ‘the terminal support -
¢ holds said arm out of its position assumed
when about to engage the arim ¢°° as,;pres- 108
ently described. Wheén the terminals o}# et
¢ are connected, 4 talking current is frag fo
pass over the conductors or wires Ai.e%, ter-

"minals ¢* ¢*® €%, and the conductor o ire

A?® to the telephonie. A® and thence.over the 110
conductor or.- wire A%to the line conductor or
wire AL As soon as the conversation is fin-
ished, the subscribér replaces his telephone-
A® upon the actuating piece. ¢'®._and the
spring e* automatically returns the termi- 115

_nal'support ¢ to its normal position for per-

mitting the passage of 4 calling current from
the line conductor or wire Al through the.
signal A* to the ground, -as
previously pointed out. . R €1
The controlling device ¢ may be utilized
to operate the switching apparatus a for con-
necting another circuit with the:conductors
‘A A, In that event, the indijtators.or hands
6% ¢* are rocked on the spindle et to-the 125
desired position for pérmitting’ the operat-
ing pieces e* ¢° to:enter the apertures ¢** in
the support.or disk e’ corresponding to the
circuit to .be, connected to:the conductors
A AL, The lever €* is thenrtilted wpwardly 13
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for tensioning the spring ¢** and operates to
engage the arm ¢ with the arm ¢ and
rock the escapement dog €* out of operative
osition. The lever ¢ is then returned to
1ts normal position and the escapement dog
e*is rocked from its operative position

b.
the spring ¢, thus permitting the first ad}j,

anee or step of the terminal support which
separttes the terminals % ¢ and engages
the terminals ¢ ¢% The ground is then
disconnected from the. line conductor or wirve
A and is eonnected to the line conductor ovr
wire A, whereupon a grounded current
passes from the conductor or wive A throngh
the terminals €® €2, the spindle ¢, and the
conductor or wive ¢* to the ground, and in
its passage cnergizes the maguet % of the
switching device @, and the muaguel ¢ of
the controlling device e.

The magnet «*° operates to connect the
rack @' to its motor D% for effecting cach
advance or step of said rack and upon euach

advance of the rack «° the magnet ¢** with-

draws thie dog e® from the wheel ¢ and
permits the spring ¢** to advance the escape-
ment-wheel ¢ a single step by means of the
arm e, the gear ¢*, the support or disk &%
and the pinion ¢*. The support or disk «
cartying with it the operatiug pleces ¢® ¢® is
also advanced a single step during each ad-
vatice of the wheel ¢° and g prevented from
additional movemdnt by the engagement of
the dog ¢ with one of the teeth of the cs-

The cnrrent flowing
along the line conductor or wire A 1s broken
by the feeding dog support «f of-the switeh-
ing apparatus at the connnencenent of each
advance or step of the rack @ vifveled dur-
ing the connection of the couductor A 1o
the ground by the controlling deviee e, and,
consequently as the line conductor A iy
broken, the magnet ¢** is dednergized and

kd
97

ity armature is returned by a suitable spring

to its normal position and engages the dog
e*®* with the tooth of the wheel ¢, previously
engaged by the dog e®. 'When the feeding
dog support o7 returns to, ils normal post-
tion after each advance step of the rack o',
it closes the break in the line conductor or
wire A, whervenpon a current again flowy
from said conductor or wire through the
controlling device e and the conducior or
wire ¢2 to the ground, and cffects the cor-
responding advance or stép of the suppoit
or disk ¢ carrying the operating picces ¢ ¢
These advances or steps of the tack ¢ aud
the support ¥ continue until the desived
nmovable termiual of the switching ap-
paratns @ hag assumed Hs operative posi-
tion. The operating piece ¢* then engnges
the arm ¢ and codperates with the spring
e for actnating the escapemnent dogs o2 ¢
to permit the spring «* to effeel the second
advance or step of the dram 7. The ter-
minals ¢* ¢ are conneeted by suid second

disk

K- J

advance or step, and when the feeding dog

support a’ engages the spring terminal a®
o current is free to pass from the grounded
source of electric energy at the main or com-
mon station . over the line conductor or
wire A’ and through the terminals ¢ %,
the spindle ¢, and the conductor or wire
¢ to the ground. In its passage, this cur-
reut energizes the magnet «® of the switch-

ing apparatus @ and the armature of said

magnet withdraws the stop or dog a** from
operative position, whereupon the dog o™
connects the terminal support ¢t to the rack
@, The support «* s then carrvied forward
Ly dhe vack o' as the smie continues its on-
ward movement owing to the continued en-
gagement of the terminals "% % which are
uot discomnected by the second step of the
terminal support ¢, Upon-the fivst onward
movement of the tevminal support o of the
switching apparatus «, the spring % is dis-
connected from the spring «® and thereby
Lreaks the eivenit through the line conduetor
or wire Al

The advance movement of the snpport or
and the rack ¢ continues after the
tepminal support @@ s Tocked to suid rack as
the vrininals € ¢ ave still engaged, and
when the mwovable terminal carried by said
support «* and previously forced to its oper-
ative position, las engaged the predeter-
wined fxed terminal, the operating picee ¢
engages the arw ¢* and cobperates with the
spring ¢ for actualing the escapement dogs
£ 31, to permnit the spring ¢** to effect the
third advance or step of the drum ¢, The
terminals @' % ¢t ¢ ave then disconnected
and (he terminals ¢ ¢ ¢ arc connected,

whercupon the curvent from the main or

commnon statlon passes from the line con-
ductor or wire A ¢ through the terminals

o e @8 and the conductor or wire A° to the

Tine conductor or wire A, and then returns.

{o the main or common station and passes
through the terminal suppert «f, and its
movatble Terminal in operative pesition, to
the fixed terminal A7 engaged thereby, and
thence through the normally grounded line
condhictor or wire of the subseriber’s statjon
with which conmunication is desired. In
ils passage, this current energizes the mag-
nets of the signals at the calling and called

stations and also energlzes the magnet e,

anck as the called subscriber removes his
telephone from. the actuating Fiece of his
controlling device, the terminal support or
drum of said. device is revevsely moved and
the connection to the ground of the normally
grounded line conductor or wire leading to
snid device is Droken. The signals of the
culling. and called stations then cease their
aperations and the magnet ¢* is deénergized.
When the magnet ¢®* is energized and de-
cnergized as just stated; the arm ¢ ntilized
as. the armature for the magnet 2! is at
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tracted toward the pole of said magnet and

is withdrawn therefrom by the spring *.
This movement of said arm actuates the es-
capement dogs ¢*° ¢ to permit the spring

02 to effect the fourth advance or step'of the

terminal support ¢ for discomnecting the
terminals £ ¢® ¢* and connecting the ter-

minals ¢ ¢* 5 'The talking ocurrent is

" then free to pass from the telephone A3

10

through the conductor or wire A® to the line
conductor or wire A%, and from said,tele-
phone through the condnctor or wire A%, ter-
minals ¢® ¢ ¢* and conductor or wire ¢** to
the line conductor or wite A. .

When about to communicate through the
telephone A2 the subscribor removes said
telephone from the actuating piece ¢'* and
as the sprink ¢% elevates said actuating piece,
the arm ¢% registers with the flattened por-
tion ¢ of the shoulder ¢™ upon the terminal

“support ¢ and engages the arm ¢®, thereby
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rocking the escapement dog ¢ from oper-
ative position. The telephone A% is replaced
upon the actuating piece ¢ when the com-
munication through said telephone is fin-
ished, and upon the descent of the actuat-
ing piece, the spring ¢* reversely moves the
arm ¢** connected thereto and rocks the es-
capement dog ¢ from operative position,
whereupon the spring ¢* effects the fifth
advance or step of the support ¢'.  The. ter-
minalg ¢ ¢* ¢° ave then disconnected and the
terminals &7 ¢® are connected, thereby per-
mitting the passage of a curvent from the
line conductor or wire A through the ter-
minals ¢® ¢'", the spindle ¢®, and the con-
ductor or wire ¢ to the ground. The pas-
sage of this current effects o continuous step
by step advance of the support or disk &7
and the ragk ¢*° carrying the tesminal sup-
port ¢*  Upon the last advance of the rack
@'®, gald rack and the teyminal support o
antomatically veturn to their normal posi-
tion, and as the support or disk ¢*7 completes
its revolution, the operating piece ¢* secured
thereto engages the arm ¥ and cobperates
with the spring ¢* for actuating the eseape-

"ment dogs ¢* €8 to permit the spring ¢ to

effect the sixth and last advance or step of
the terminal support ¢". The controlling de-
vico e is then i its normal position and a
grounded current is free fo pass there-

throngh frow the line conducior A to the

ground for operating the signal A®,
In order that the operation of my inven-

tion will be clearly understood, let it be snp-

posed that the subscriber of station A? de-

sires to communicate with the subscriber of

station C?, and that the Jatter circuit is rep-
resented by the combination indicator 8—11.
The operating picces e® ¢° are alined with
the 3rd and 11th graduations of the indi:
cator &42; the lever ¢ is elevated and de-
pressed for tensioning the spring ¢*2, disgon-
neeting the ground from the cond.uctor__gL’,

. Tl
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and connecting said ground to the conductor
A5 and the controlling device ¢ is then oper-
ated automatically by the spring e** until
the indicator €*® is in alinement with the
sraduation O of the indicator ¢** as seen at
Fig. 5. During this operation of the con-
- trolling device e, the operating piece €® ac-
tuates the support ¢* to permit the passage

" of a.current over the conductor AY, for con-

necting the rack ¢*° to the terminal support
a* after the terminal ¢® assumes its opera-
tive position, and the operating piece e? ac-
tuates said terminal support ¢' to connect
the conductors A A? for permitting the
passage of the signaling current through the
line conductors A Al, whence it passes
through the normally grounded line con-
ductor leadihg from the contact-terminal
8/C". The signals A* C* connected {o the
conductors A C! are operated by said sig-
naling current, and- as soon as the telephone
Cis:withdrawn from opevative position, the
terminal support e” connects said telephone
to the conductors C C* and breaks the ground
from the conductor C?, thus deénergizing
the magnet ¢** which permits the terminal
support ¢ to connect the telephone A® {o
the conductors A A, The telephones C3 A®
are then connected over a metailic. circuit
comprising station conductor C5, line con-
ductor C!, movable conductor ¢°, cirveuit
breaker C?, cross conductor C¥, fixéd contact-
terminal 8/C7, movable terminal 3, con-
ductor ¢°, movable conductor AY, line con-
ductor A, station conductor A, términals
¢ @ ¢, station conducter ¢22, line conductor
A, main or common conductor D in clrcuit
with the switching apparatus @ b ¢ which
are connected, respectively, to the conductors
A A B B! and C-C*, line conductor. C, sta-
,tion conductor 72, terminals g* ¢*° ¢° to sta-
tion conductor C°.  Adter the desired com-
munication has been obtained, the telephones
A® C* are returned to their normal position
and. the terminal supports &' g automati-
cally assume their initial positions.

My invention will now be readily under-
stood upon reference to the foregoing de-
seription and the accompanying drawings,

and it will be evident to one skilled in the:

art that it is particularly simple, practical,
and effective, and possesses features of great
advantage and merit. It will also be nnder-
stood that without departing from the spirit
of my invention considerable change may be
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made in the switching apparatus and the

controlling devices, ag clearly indicated in
the foregoing description..

" Having thus fully described my inven-

tion, what I claim;as new and desire to se-
cure by Letters Patent, is:— .
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1. An electric exchange system compris-

ing a main station, a series of circuits lead-
ing to the main station, a switching appa

ratus at the maiy|sfation for connecting
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circuit with any ot the others, a current gen-
erator at the main station for vmmollnm
the operation of the switching appars 1tuk>,
controlling deviee for gevern-
ing the passage of the current from said
generator, and means at the main station
connected to the switehing apparatus and
to the cirenit connecting said conty olling de-
vice and switching .11)})‘11(1L1h. for automat-
ically governing the operation of the con-
trolling device, substantially as and for the
purpose, deseribed.

2. An electric exchange system compris:
ing a main s 11\011‘ a series of cireuits lead-

ing: to the main station, a subscriber’s con-

tr(ﬂlmn device connected £o one civeult for
the passage of the current
theret hmunh, a switching apparatus con-
nected to said .one of (he civeuits for con-
necting -the same with the other civeuils, a
motor conuected to the switching apparatns
for intermittently actuating the same, and
means at the main station connected to the
switching appavatus and to the cireuit con-
necting said controlling device and switeh-
ing apparatus, and opu.no(l by ench ad-

rance movement or st(,p of the switching

apparatug for governing the operation ()i

the controiling (IL‘\](’,G) kubstani,mﬂy as and
f()l the purpose specified.
. An electric exchange
mﬂ a series of (uuntm a switching appa-
vatus connected to_each of said cirenits for
uom,mcting one cireuit with any of the other
cireuils, a continuously moving motor for
actuating.. the switching apparatus, nor-
mally disconinected therefrom, connections
between the switching apparatus and the

system compriss

motor for ('onh()lhnu' the movement of the
switching apparvatus, a controlling device
connected to suid one of the cireuits for

coverning the operation of the connections,
and means conniected to the switehing appa-
ratus for governing the operation of the
controlling device, su'lk).f;tuntinlly as and for
the purpose set fort]

4. An- electrie (xch.nmv systern _compris-
ing a seried of eirenits provided with longi-
h\clm.ﬂh extending fixed vontact-terminals,
each contact- immma] being connected to
one of the civeuits, a series of ‘switching
apparatus provided with movable terminals
connected to corresponding  clrveuits. and
movable across the contact-terminals, where-
by each switching apparatus conneels the

v umrcspundmw circiiit with any of the other

civenits, a motor for actuating the switch-
ing apparatus. connections l)(\t\vu-n
swmhmg appuratus
termittently ~ connecting * each ' ‘switching
apparatus to the motor, electro: nmgnets for
operating said Lonnechons, and ‘means for
antomatically breaking the circuits, to, the
electro-maguets dm‘n_u}r the operation of the
connections between the switching appa-

ench
and the motor for in- .

10

atus and the motor, substantially as and
for the purpose set forth.

5. An’electric exchange system comprising
a4 main station, a series of wmetallic circuits

leading to the main station, a subscriber’s.
wnhoilmrr device connected to one of the

cireuits for automatically governing the
passage of the current the*-othroutrh an au-
tomatic switching device connected to said
one of the circuits for connecting the same
with the other clrcuits, and means at the
main station connected to the letClllng ‘11)-
paralus and to the cireuit connecting said
controlling device and switching apparatus
for autonmhcallv governing the operation
of the controlling “devit ce, bubbtl\ntml]y as
and for the purpose described.

6. An electric exchange system comprising
a muin station, a series of metallic cireunits
leading to the main station and provided
Wlﬂl 5>ub stations, a current generator at the
main station connected to one of the cirenits
for })A&smn a current therethrough, a sub-
seriber’s controlling device at the sub-station
connected to said one of the chrevits for an-
tomatically governing the passage of the
current therethrongh, a switching apparatus
at the main station for connecting said cir-
cult with ‘the other cireuits, and means at
the main station connected to the switching
appavatus and to the circuit connecting said
controlling device and’ switching appamtua
for. mtomqtmally governing the operation
of the controlling device, substantially asand
f(n the purpose set forth.

. Anelectric excliange system comprising

a sm les, of metallic cnuuts an automatic
switching apparatus for (*onne(‘ting one of
the cireuits with the otl wers, said switching
apparatus being provided with separate elec.
trically controlled mechanisms connected to
the res chtwe conductors of said one of the
eirauits for controlling the operation of the
switching apparatus, %nd an automatically
operating controlling device for governing
the passage of the current through said con-
duetors to said mechanisms, and tercby con-
trolling the operation of the switching ap-
pamhlq, substantinlly as and for the, pur-
pose specified.

8. Anelectric exchange system comprising
a series of metallic civeuits, havuig corre-
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sponding wires normally connected and their

oppesite wires normally disconnected, and
provided with longitudinally e\tendmg'ﬁ\ed
contact terminals, n series of swlt(,hmg ap-
paratus provided with movable terminals
conmected to the normally disconnected wires
of. the cireuits and movable across the con-

“tact. terminals for” connecting said discon-
-nected wires; whereby each qwn‘chmg appa-

atus conneets the Lmu-spondmn circuit with

Jany of the other circuits, a motor for actu-

ating the switching apparatus, connections
between each switching apparatus,and the
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motor for. _indépendently connecting each

switching apparatus to the motor, electro-
magnets for actuating said connections, and

~-means for breaking the circpits to the elec-

10

15

- 20

'-tro~magnets when the corresponding switch-

-apparatus are connected to the motor,
su stantially as and for the purpose de-

scribed.
9. Anelectric exchanoe system comprls'nﬂf'

a series of metallic circuits, each provided
with a fixed 10n01tudmally extending con-
tact-terminal, @ series of switching appa-
ratus_each p10v1ded with a terminal con-
nected to the corresponding cireuit, and mov-

‘able across the contact-terminals for connect-

ing the corresponding circuit with any of
the other circuits, separate electrically con-
trolled mechanisms connected to the respec-
tive conductors of each cireuit for controlling
the operation of the corresponding switch-
ing apparatus, controlling devices connected

. to the cireunits for automaumallv governing

25
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the passage of the current to said mecha
nisms, and means connected to the switching
apparatus_for goveining the operation of
the controlling devices, substantially as and
for the purpose smuhed
10. An electric. exchange system compris-
1ng a main station, a series of circuits lead-
to the main station and provided with
Stwtl()lln, a current generator at the main
stahon connected to one of the circuits for
passing a current therethrough, a control-
ling device at the snb- station connected to
said one of the circuits for automatically
governing the passage of the current there-
through, a switching apparatus at the main
station for connecling said circuit with the
other circuits, said 9w1tdmw apparatus be-
ing provided with a member movable from
its normal position for effecting the desired
conmection made by the Swnchmg apparatus
and automatically retuynable to its noxmal
position, means connected to ‘the switching
apparatus and the circuit connecting s said
controlling device and switching apparatus
for automatically governing tlie operation
of the controlling device, a stop for nor-

‘mally provumng the return movement of

said mewmber, and meauvs connected to said
member and automatically operated thereby

" for forcing the stop fronr operative position

55

60

65

and permlttmcr return. movement of the
member, substantially as and for the pur-
pose spcmﬁed

11. An electric. exchange quum compris-
ing a serics of cireuits, a switching appa-

1’ru.s connected to one of the Ln(ulis, and
prov1dod with a plurality of termin: s for
cotinecting said civeuit with the others,
mec]nmsm for forcing the. desirved terminal
into operative 1)051(1(m a motor for actuat-
ing the switching apparatus, connections be-
tween ths switching apparatus and the
motor for connectmg the switching appa-

992,333

| ratus to the motor, an electro- -magnet for

operating said unnectlons and means for
bresking the circuit to the electro- magnet
when the switching apparatus is connected
to the motor, substantially as and for the
purpose set. forth..

12, Awelectric exchange system (,ompms—
ing a main station, » series of metallic cir-
cuits, leading to the main station and each
provided with a fixed longitudinally ex-

70

-~

75

tending contact-ferminal; a series of switch-

ing apparatus at the main station each pro-

‘vided with a termival support, a plurality

of terminals independently movable on said
support and movable across the fixed con-

tact-terminals, for connecting the corre-’
‘sponding ' civevit with the other

cirenits,
means for electrica ally connecting the mov-
able terminals to the orze%pmuhug cireuit,
and with separate electrically controlled
mechanisms connected te the vespective con-
ductors of sald circuit for controlling the
operation of the switchiing apparatus, sub-
stantially as and for the pn wpose described.

13. A electric exchange-system compris-
ing a series of cireuils and 4 switching ap-
mxrmus connected to one of the circuits and

'prowde& wit h & movable terminal- -stpport,

a plurality of terminals cayried by the mov-
alide 1.\unlmuppo 't for counecting said
one of the cireuits with any of the othcr eir-
cmtq, said terminals being. moveble inde-

ndeut]y inte their oper ative position and
bunu novmally electrieally disconunected
from &aif} me of the cumuts, and means for
electrically comnecting. the terminal to said

one of the cirenits, bulbﬁaniuﬂly as and for

the purpose described,

14. An electric exchangde system compris-
mg a series of cireuits esch provided wii‘h a
fixed longitudinally extending contact-ter
minal, & series of switching apparatus con-
nected to the cirenits and cach provided
with a terminal support, a plurality of ter-
minals independently movable on said sup-
port and movable across the fixed contact-
terminalg for connecting the corvespouding
cireuit with the other ulcmfs, said terminals
being electrically msuumewtcd from the cor-
Lesimnd’no civenits, and means for cleelyi-

my connecting the terminals to their sUpP-
ports, hllb%[d.]hi.lny as and for the purpose
described.

15, An electrie (Axolmnnc b‘, stem Lompus—

'IHQ a melin Si«)h!)ﬂ, a serles of clhrenits Jead

g to the main station and each pl‘ovwlui
with a fixed lengitudinally extending con-
tact-terminal, & series of uw;tdung_ appa-
alus connected to the circuits and each pro-
vided with & pluvality of terminals movable
across the fixed contact-terminals and con-
nected to the corresponding clreuit for con-
neeting said circuit with the other civeuits,

2 subscmbor.s controlling device connected

to one of the cn‘cmta for oovermno Lhe pas-
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sage of the current therethrough, and means
at the main statjon conmected to the corre-
sponding switching apparatus and to the
circuit connecting sajd’ controlling. device
and switching apparatus for auntomatically
governing the operation of said controlling
device, substantially as and for the purpose
specified. L '

18. An electric exchange systemn compris-
ing a main station, circuits leading to the
main station and having a series of common
fixed terminals, a switching apparatus for
each circuit said switching apparatus being
located at the main station and being each
provided with separate electrically operated
mechanisms connected to respective con-
ductors of the corresponding circuit, and a
controlling device for each circuit connected

"to the. respective conductors of said circuit .

and provided with electric-conducting means

. for controlling the passage of the currents
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over said conductors and governing the op- |

eration of said mechanisms, and connected
adjustable operating pieces for antomati-
cally regulating the operation of the electric-
conducting means, substantially as and for
the purpose set forth. ‘ _
17. An electric exchange system compris-
ing a main station, a sexies of circuits lead-
ing to the main station, a switching appara-
tus at the main station for connecting one
of said circuits to the other circnits said
switching apparatus being provided with
separate electrically ' operated mechanisms
connected to respective conductors of said
one of the circuits, and a controlling device
connected to said circuit and provided with
electric-conducting means for controlling the
passage of the currents over said conductors
and governing the operation of said mecha-
nisms, connected operating pieces adjustable
toward and away from each other for auto-
matically regulating. the operation of the
electric-conducting means for controlling the
hands for indicating the position of the
connected operating pieces, substantially as

- and for the purpose specified.
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18. An electric exchange system compris-
ing a main station, a series of circnits lead-
ing to. the main station, a switching appa-
ratus at the main station for connecting one
of said circuits to the other. circuits said
switehing apparatus being  provided with
independent. electrically opetated mecha-
nisms connected. to respective conductors of
said one of the cirenits,” and a controlling
device connected to said circuit and pro-
vided with electric-conducting means for
controlling the passage of the current gver
said circuit, and effecting the independent
operation of said mechanismg, connected op-
erating pieces adjustable toward and away
from each other for antomatically regulat-

ing the operation of the electric-conducting |

means, and an indieator having graduations

arranged in proximity to the path of said

operating . pieces, substantially as and for
the purpose set forth:

19. An electric exchange system comlpris- '

ing a main station, a series of circuits lead-
ing to the main station, a switching appara-
tus for connecting one of said -circuits to.
the other circuits provided with electrically
operated mechanism connected to said ome
of the cireuits, a controlling device connect-
ed to said cireuit and provige

ing graduations, electric-conducting means
for controlling the passage of the current
over said circuit and governing the opera-
tion of said mechanism, independently ad-
justable operating pieces for automatically
regulating the operation of the electrie-con-
ducting means, mechanism for automatically
moving the operating pieces, means at the
main station for controlling the operation
of said mechanism, and indicators or hands
movable in proximity to the graduations for

cindicating the position of the operating
_pieces, substantially. as and for the purpose

specified. .

20. An electric exchange-system compris-
ing a series of circuits provided with sub-
stations having signals, a main station pro-
vided with a switching apparatus for con-
necting one circuit with the others, a cur-
rent - generator at the main station, and
means at one of the sub-stations for com-
pleting the circuit between the generator
and the switching apparatus, for antomati-
cally breaking the circuit between the gen-
erator and the switching apparatus and for
automatically completing the circuit be-

i
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tween the generator and the signal at an-

other of the sch-stations, substantially as

and for the purnose set forth. ‘

21. An electric exchange-system compris-
ing a main station, a series of circuits pro-
vided with sub-stations having sigmals, a
current - generator ‘at the main “station, n
switching apparatus at the main station for
connecting a line-conductor of one of the
circuits to a liné-conductor of a second- cir:
cuit, having its signal in circuit with the lat-
ter conductor, and mearis at the sub-station
of said one of the circuits for completing

105
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the circuit between the generator and a sec-

ond line-gonductor of said one of the cir-
cuits, and for connecting said second line-

conductor at said sub-station to the first.

line-condnetor and completing the cireuit
between the generator, the first and second
line-conductors of siid one of ‘the circuits,
said line - conductor -of the second circuit,

“and the signal in circuit with the latter line-

conductor, substantially as and for the pur-
pose specified, AR ’

22 An electric exchange-system, compris-
ing a main station, a sefies of cirenits pro:
vided with sub-stations having signals, a cur-

rent-generator at the main station, a switch-
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ing apparatus at the main statl,pn for con--

" necting a line-conductor of one of the cir-
- cuits to a line-conductor of a second circuit,
*-having its signal in circuit with the latter

10

conductor, and a controlling device provided
with means for automatically completing
the circuit between the gengrator, a second
line-conductor of said one of the circuits,
and the ground, and for automatically
breaking said circuit and connecting sald
second line-conductor dt said sub-station to

.the first line-conductor and completing the

circuit between the-generator, the first and

. second line-conductors of said one of the cir-
16

cuits, said line-conductor of the second cir-
cuit, and the signal in circuit with the latter

 line. conductor, substantmlly as and for the

201

25

- purpose set forth.

-23. An electric exchantre—system comprls-

g a main station, a scries of circuits pr0~

ided with sub-stations having. signals, a
‘current-generator at -the madin station, a
switching apparatus at the main station for
connecting a line-conductor of one of the cir-
cuits to a line-conductor of a second circuit,
having its signal in circuit with the latter
conductor, and means at the sub-station of

. said one -of the circuits for completing the
. circuit between the generator and a second
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line-conductor of said one of the circuits, for
conné« ng said second line-conductor - at
said ‘sub-station to the first line-conductor
and completing the circuit between the gen-
erator, the first and second line-conductors
of said one of the circuits, said hne—ccnductor
of the second circuit, and the signal in cir-
cuit with the latter line- conductm and for
breaking the latter circuit and stoppmg the
operation of the signal in circuit with said
latter line- conductm substantldlly as and
for the'purpose speci ified. -

24. An electric exchange-system compus—
mg a main station, a series of circuits pro-

vided with  sub- StdthDS having signals; a-

current-gencrator at the main statmn a
switching apparatus at the main ‘station for
(,onnectmg a line-conductor of one of the
circuits to a line-conductor. of a second’

cuit having its signal in circuit with the

ter conductur: ‘:md a controlling device pro-
vided with means for automahcally complet-

- ing the circuit between'the generator, a sec-
~ond line-conductor of said one of the cir-

cuits, and the ground, for automatically
breaklng said circuit and connecting . said

" second ine-conduetor at said sub- stdtmn to

. 60

the first line-conductor and completing the
circuit between the gencrator, the first and
second lirie-conductors of said one of the cir-
cuits, said line-conductor of the second cir-
cuit, and the signal in circuit with the lat-
‘ter line-conductor, and for breaking the lat-
ter circuit and stoppmfr the oper ation of the

sm'nal in circuit with said latter hnc.-con-

- l]]"' & mam
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ductor, substantmlly as and for the purpose

set forth.

25. An electric evchautre-system compris-
ing a main station, a series of circuits pro-
vided with sub-stations having signals, a cur-

Tent-generator at the main statmn, a switch-
ing apparatus at the main station for con-

necting a line-conductor of c¢ne of the cir-
cuits to a line- conductor of a second circrut
having its signal ‘n circuit with the latter
oonductor, means at the sub-station of said
one of the cirenits for completing the circuit
between the generator and a second line-con-
ductor of said one of the cireuits, and for
connecting said second line-conductor at said
sub-station to the first line-conductor and

completing the circuit between the genern-

tor, the first and second line- condu('(ms of
szud one of the cireuits, said line: conductor
of the second circuit, and the signal in cir-
cuit with the Iat‘tex. line- (ondudm, and
means at the sub-station of the second cir-
cuit for connecting said line-conductor of

“the second circuit at the sub-station of the

second circuil to a second line-conductor of
said second cireuit, substantially as and for

“the purpose deseribed.

26. An electric exchange-system compris-
ing a main station, a series of circuits pro-
vided with sub-stations having signals, &
current-generator at the main
switching apparatus at the main station for

" conneeting a line-conductor of one of the cir-

cuits to a line-conductor of a sccond civeuit,
having its signal in cirenit with the lattu
conductor w controlling device - provided
with means for autmnau(,al]y completing
the circnit between the generator, a second
line-conductor of said one of the cireuits,
and. the ground, and for antomatically
breaking said cireuit and connecting said
second lne-conductor. at said sub-station to
the first line-conductor and completing the
circuit between the generator, the first and
seconid Tiné-cond uctors of'said one of the cir-
cuits, said line-conductor of the second
civeutt, and the signal in cirveuit with the
latter ]lllL u)nductm, and means at the sub-
station of the second cirenit for connecting
said line-conductor of the second circuit at
the sub-station of the second cireunit to a sec-
ond line-conductor- of sald second circuit,
substantmlly as and for .the puxposc set
forth. -

27. An eleq@rlc exchange-system compub—
tation, a scries of circuits pro-
vided with sub-stations having signals, a
current-generator at the main station, a
sthdnn«f apparatus at the main station for

stution, a ¢
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connecting a line-conductor of one of the -

circuits to a line-conductor of a second cir-
cuit, having its signal in circnit with the lat-
ter conductm electnc communieators at the
sub-stations n()rmally disconnected i ‘om the
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‘circuits, a controlling device at the sub-sta-
tion of said one of the circuits for complet-
ing the circuit between the generator and a
second line-conductor of said one of the cir-
cuits, and for conneéting said second line-
conductor at-said sub-station to the first
line-conductor and completing the circnit
between the generator, the first and second
line-conductors of said vne of the cireuits,
said line-conductor of the second circuit, and
the signal in circuit with the latter line-con-
duetor, said controlling device being provid-
ed with means for connecting the eleciric
communicator at said station to the adjacent
cirenit, and means at the sub-station of the
second circuit for controlling the operation
of said means of the controlling device, sub-
stantially as and for the purpose deseribed.

28. The combination of a terminal-sup-
port movable lengthwise, a plurality of ter-
minals carried by the support and movable
independently, said terminals being nor-
mally arranged in their -inoperative posi-
tions, a reciprocating member movable
lengthwise of the support for forcing the
desired terminal into operative position, and
electrically controlled mechanism for forc-
ing said support and reciprocating member
into operative position, substantially as and
for the purpose set forth. :

29. The combination of a series of electric

. circuits, a longitudinally movable support

provided ‘with a plurality of terminals for
connecting one of the circuits with the othier
circuits, said terminals being normally elec-
trically disconnected from the corresponding
circuit, a rack movable lengthwise of the
support for electrically connecting the de-
sired terminal with the corresponding cir-
cuit, and movable with said support for
smoving said terminal to the desired position,
means for connecting the rack to the sup-
port, a dog for feeding the rack, a support
for operating the dog connected thereto with
a lost motion, and electrically controlled

mechanism for forcing said support and the

desired terminal into operative position, sub-
stantially as and for the purpose set forth.
30. The combination of a-series of elec-
tric circuits, a movable support provided
with a plurality of terminals for connecting
one of the circuits with the other cireuits, a
fack normally disconnected from the sup-
port for moving the same to the desired posi-

tion, a magnet for automatically connecting
the rack to the support, and an electrically |

controlied feed for the rack; substantially as

- and for the purpose described.

© 60

31. The combination of a series of electric
circuits, a movable support provided with a

rack and a terminal for connecting one of

thecircuits with the other. cireuits, a stop
for preventing return movement of the sup-
port, a movable operating piecé for forcing

19

the stop. from dperative position connected to
the support whereby the operating piece is
automatically actuated by the support, sub-
stantially as and for the puvpose specified.

32, "The combination of a series of electric
circuits, a movable support provided with a
terminal for connecting one of the cireuits
witli-the other cireuits, a feed for forcing
the support from its normal position, a con-
tinnonsly - rocking shatt normally discon-
nected from the feed, and electrically oper-
ated” mechanism for connecting the feed 'to
the shaft and governing the movement of
the support, substantially as and for the
purpose set forth. ‘

33. The combination of a series of electric
circuits, a movable support provided with a
terminal for connecting one of the circnits
with the other circuits, a feed for forcing
the support from its normal position, a con-
tinnously rocking shaft normally disconnect-
e from the feed, electrically operated
mechanism. for connecting the feed to the
shaft, and governing the movement of the
support, and a etrcuit breaker for automati-
cally breaking the ecireuit to said mecha-
nism upon each movement of the support,

substantially as and  for th(‘z purpose set

forth. .

84. The combination with a series of cir-
cuits converging at a main station; a switch-
ing apparatus for counecting one of the cir-
cuits with the other cirenits, said switching
apparatus being provided with ground-con-
nections at the main station for connecting
both conductors of said one of the cireuits
to the ground, and means for breaking the
civenit between. one of said conductors to
the ground at the main station; of a con-
necting device for antomatically controlling
the operation of the switching apparatus,
said connecting device comprising in its
organization, ‘a normal ground-connection,
mechanism for controlling the passage of a

predetermined number of current-pulsations

over one conductor of said ene of the cir-
enits to earvth at the main station and
through the ground-connection of the con-
necting device, means for controlling the
passage of one or more current-pulsations
over the other conductor of said metallic
cirenit to earth at the. main station and
through the ground-connection of the con-
necting device, and means for hreaking the

eireuit from said conductors to the ground-

connection and for counecting together both

conductors of said cireuit, substantially as

and for the purpose described.

35, An aufomatic electric exchange sys-

tem comprising a series of circuits converg--
ing at a main station, and each provided

with a sub-station and a plurality of line-

conductors, a gwitching mechanism having

a plurality of contact-terminals, a separate
.
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terminal-support for cach cireuit provided
with a- plurality of movable terminals,
ground-connections for connecting conduc-
tms of each cirenit to the ground, and means
for breaking the circuit batween one of said
conductors to the ground at the main sta-
tion, a current- rrenerator suitably connected
to the SWltthnU mechanism for controlling
the operatmn of said mechanism, and con-
necting devices located at the sub-station of
the metullic cireuits for controlling the op-
eration of the current-generator, said con-
necting devices ‘being each provided with
ground-connections ior connecting the con-’
ductms of the cou(ﬁoomhno- cn(mt to the
ground, means for mahm.(r .1nd breaking the

¥Y2,355

circuit between said conductors and grounu-'

connections, and operating pieces for actu-

ating said means, said operating pieces being

capable of assuming a plurality of positions,

;iulést-mtmlly as and for the purpose speci-
ed.

In testimony Wheredf I have hereunto
signed my name in the presence of two at-
testmg witnesses, at Syracuse, in the county
of Onondaga in the State of New York this
18th day of May 1895.

ALEXANDER T. BROWN.

Witnesses:
E. A. WeissUre,
H. E. CuAceg,
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