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To all whom it may concern:-
Be it known that I, ALexaxper T. Brown,

the State of New York, have invented new
and useful Improvements in Electric Ex-
change Systems, of which the following,

“taken in connection with the accompanying
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_ parts in all the views.
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drawing, is a full, clear, and exact descrip-
tion. :

My invention relates to improvements in’

electric exchange systems for permitting
automatic communication between different
circuits as telephonic, telegraphic, &c., and
hags for its-object the production of a simple
and practical apparatus for accomplishing
the desired result, which is highly effective
in operation and necessitates in its use but a
minimum degree of skill and manipulation;
and to this end it consists essentially in the
construction, arrangement, and electric con-
nection of the component parts of the sys-
tem, all as hereinafter more fully described
and pointed out in the claims. '
In deseribing this invention, reference is

‘had to the accompanying drawing, forming

a part of this specification, in which like
letters and numerals indicate correspondin
Figure 1 is a diagrammatic view illus-
trating the general construction and arrange-
meént of an electric exchange system embody-
ing my invention., Fig. 2 is an elevation
partly- in section, of one of the detached
switching apparatus of the system, shown in
its normal position. Fig. 3 is an elevation,
partly in section, of the switching apparatus
seen 1n Fig, 2, which is here shown in opera-
tive position. Fig. 4 is a detail section taken
on line 4—4, Fig, 3. Fig. 5 is a face view
of one of the controlling devices of the sys-
tem, its indicators being shown in their posi-
tion assumed for effecting the movement of

_the corresponding switching apparatus to

45

60

the position assumed by the switching ap-
paratus in Fig. 3. Fig. 6 is a face view of
the controlling device seen in Fig. 5, its
indicators being illustrated in a different
position from that assumed in Fig. 5. Fi%.
7'is a horizontal section, taken on line 7—7,
Fig. 5. Fig. 8 is a vertical section, taken

on line 8—8, Fig. 7. Figs. 9 and 10 are ver-_

tical sections looking in opposite directions,
taken respectively on lines 9—9 and 10—10,

of Sgracuse, in the county of Onondaga, in-

Fig. 8. Fig, 11 is a detail section, taken on
line 11—11, Fig. 7. Fig- 12 is a top plan
view. of the brushes or terminals of one of
the controlling devices, and the terminal
support for engaging said brushes or termi-
nals shown diagrammatically as a flat-plate.
Figs. 13 and 14 are detail sections, taken,
respectively, on- lines 13—18 and 1414,
Fig. 6. Figs. 15 and 16 are detail sections,
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 system. ‘
In my improved electric exchange.system,
each.circuit for which automatic connection
1s desired is provided with a switching ap-
paratus for connecting the same with the
other circuits, and a controlling device. for
governing the passage of the current over
the circuit and thereby controlling or effect-
ing the operation of the switching appa-
ratus. Both the switching apparatus and
the controlling device are preferably of sub-
stantially the construction herein illustrated

-and described, although either may be used

without, the other, providing the substituted
device-is capable of effecting the operation
of the remaining one of said mechanisms,
and various 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 although suitable for a small
number of circuits, is particularly applicable
for a large number, and I have shown the
switching apparatus and the controlling de-
vices as of suitable construction for opera-
tion with 900 circuits, but a . less number
may be used therewith, and at Fig. 1 T have

‘illustrated only-three switching apparatus

and a corresponding. number of connected
circuits. It requires however, but slight
changes in the construction of the switching
apparatus and controlling devices to' render

‘the same eapable of operation in connection

with a system having a greater number of
cireuits than  900. .

The separate circuits converge at a com-
mon or main station, are each provided with
at least one subscriber’s station and prefer-
ably consists of two line conductors or wires

~which are so connected by a common coridue-
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tor, cross connections, switching apparatus, .
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and controlling devices that a metallic cir-
cuit is established between any two connect-
ed circuits for securing substantially undis-
turbed intercommunication. The adjacent
ends of the line conductors or wires of the
separate circuits, their main or common con-
ductor, and the cross conrections 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 re-
sult each switching apparatus is provided
with a serles 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 cooperate 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
is obvious however, that each switching ap-

- paratus may be provided with but a single
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movable terminal and may be constructed
without those features tending to secure se-
crecy between the connected circuits. In the
operation of the switching apparatus, I also

referably avail myelf of the same line con-

uctors or wires used for communication be-

. - ~
tween the circuits, and thus reduce the ex-
pense of wiring; and when the system con-

. tains a large number of ‘circuits, I prefer to
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use both conductors or wires of each circuit
for effecting or controlling the operation of
the respective switching apparatus. To fa-

‘cilitate this result the opposite ends of both

of the line conductors or wires of the circuits
are connected to the ground either hormally
or at intervals, although it is obvious, that
instead of using the ground as a conductor
additional wires may be substituted without
material departure from this invention. = As

‘my present system is particularly applicable

for use with a large number of circuits some
of which will necessarily be comparatively
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
using a separate motor for effecting the op-

“eration of the switching apparatus, a mag-

net may be connected directly to each switch-
in%apparatus for gro‘ducing this movement.
Al BB C (&, represent suitable con-

"ductors or wires of a series of circuits, con-

verging at a main or common station D, and
provided withsubscribers’stations A* B? C?;
a b ¢ automatic switching apparatus at the

- station D c¢onnected to the adjacent ends of

65

said conductors; and D* a main or cormon
conductor at the station D connected to each
of said switching apparatus and connected
by a conductor or wire D* toa ‘suitable

15,261

source of electric energy as a dynamo D?*

preferably grounded by a conductor or wire
D*, The subscribers’ stations A? B2 C? are
provided with suitable telephomes or other
communicators A? B? (3, 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 are connected in circuit with con-

trolling devices. The conductors or wires
Ar B1(Ct are provided with fixed contact-
terminals A7 B7 C7 arranged preferably in
parallel at the main or common station D,
and the switching apparatus @ & ¢are formed

70

75

“ductors or wires A’ AS, B? B®, C° C¢, which
will be referred to in describing the con--

80

with movable terminals ot ¢? ¢?, 3 5% 5%, and.

¢t ¢® ¢®, which contact with said fixed ter-

“minals and are mounted on suitable sup-
ports a* b* ¢*, forming parts of the respec-:

tive switching apparatus ¢ & ¢. 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 obvious that each circuit may be
provided with a separate fixed terminal for
each switching apparatus. Said fixed con-
tact-terminals A” B” C* may consist of sepa-
rated wires or, as illustrated, of compara-

‘tively- thin bars separated by suitable insu-
lation d. ‘

Suitable cross conductors A2 B8 C8 extend
from the fixed contact-terminals A7 B7 C7
and may connect directly to their respective
circuit conductors' A* B C, although in or-
der to aid in insuring secrecy when.two cir-
cuits are connected, these cross conductors
A8 B® C® terminate at. circuit breakers A® B?®
C° which are connected by conductors or
wires A1 Bt C to said circuit conductors

A1 B C* and are operated by the respective

switching apparatus, @ b ¢, 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-terminals, and if desired
the first terminal 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
each switching apparatus preferably equals

the square rootof 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
circuits., The switching apparatus here illus-
trated being designed for use with 900 elec-
tric circuits, is therefore preferably pro-
vided- with 30 movable terminals, and the
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fixed contact-terminals of the circuits are

divided into 30 series each containing the-

terminals of 30 circuits. I have not deemed
it necessary or advisable to illustrate either

the entire number of fixed contact-terminals, -

or a terminal support provided with 80 mov-
able terminals, but at Fig. 2 T have shown

- two entire series of 30 fixed contact-termi-
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nals and two movable terminals ¢ a® of
the switching apparatus as presently de-
seribed, suitably separated from -each
other for engaging the fixed terminals of
each of said series.
and movable terminals of my. electric ex-
change system are arranged similar to the
like terminals previously referred to, and
the terminal support of each switching ap-
paratus is required to move only as far as
any one of its movable terminals. It is ob-
vious however that if the switching appa-
ratus are each provided with a greater or
less number of movable terminals, that their
terminal supports will be required to move a
less or greater distance.

The switching apparatus of my exchange-

_ system are all of the same construction and
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in order to simplify the description of this
invention I will specifically describe only
the one a. The terminal support ¢* of said
apparatus a preferably consists of a recipro-
cating insulating bar or strip formed with
cutouts a® for receiving the movable termi-
nals a' a? o®, &c., which are electrically con-
nected by a suitable conductor as a bar or
strip «f, secured to said support o* and con-
nected to the movable conductor A, It is
desirable that the terminals ¢* ¢? ¢® may move
independently, and they are therefore prefer-
ably secured to the conductor a® by conduct-
ing pivots ¢” and are normally held out of
operative position against the agction of
springs a® arranged in the cutouts ¢®. The
means for holding the movable terminals out
of operative position preferably consists of
pins or rods @°, moved lengthwise in aper-
tures or guides in the support «#, by a recip-
rocating rack ¢'°, presently described, which
is provided with cutouts ¢'* arranged one in

advance of "the other for permitting the-

springs a® to successively force said pins or
rods into inoperative position and to succes-
sively force the movable terminals a* o® o®
into their plane of engagement with the
fixed terminals A7 B? C7. The pins or rods
a® preferably engage the movable terminals
a' a* @®, but electrical connection between

said parts is prevented by insulators a2’

The movable terminals ¢! ¢? o® are however,
electrically connected to the conducter or
wire A% by the conductor «° fixed to_ the
support «, and said conductor A which
is preferably flexible is free to move when
the support ¢* is advanced to the desired po-
sition as presently described.

The rack a®° is preferably arranged at one

The remaining fixed

8

side cf the support ¢t and is movable inde-
pendently thereof in the direction indicated
by arrow 1, Fig. 3, by a suitable feed con-
trolled by an electrically operated mecha-
nism connected to the circuit leading to the
switching apparatus ¢ and composed of the
line conductors or wires A A, The terminal

70

-support ¢*, and the rack ¢*° may be suitably

guided in their movement, but the terminal
support ¢* is shown as interposed between
the rack ¢*° and a supporting plate or bar d,
preferably formed of insulating material
and arranged in substantially the same plane
as the engaging faces of the fixed contact-
terminals A" B* C". The rack #'° is inter-
posed between the terminal support a* and
cross bars d' d? arranged at the outside of
said rack, and said cross bars may be pro-

75

80

vided with guides d® d* for preventing trans-

verse- movement of the rack @'°. The sup- 85
port a*.is provided with projecting arms g¢*®
which engage the opposite faces of the rack
a** and prevent lateral movement of said
support, and if desired, a tongue and groove
connection between the adjacent edges of
said support and rack,- or suitable guide
pieces or bars, not necessary to herein illus-
trate, may be used to prevent a lateral move-
ment of the support a4, v

The feed for the rack ¢'° may be of any
desirable construction but it preferably cou-
sists of a feeding dog o', a suitable stop as
a dog &', a motor D® and suitable connec-
tions between the feeding dog and the mo-
tor. The feeding dog o'* is arranged at the 100
outside of the rack ¢ and is pivoted at a*¢
to a suitable support ¢'* which may be pro-
vided with ears o® for guiding the rack a'°,
and is mounted on thé main conductor or
common conductor D* consisting preferably 105
of a spindle or pivotal pin. A spring - a*° ’
normally forces the free end of the feeding
dog toward the rack ¢, but a pin a2

90

95

secured to the support ¢*” and movable in a

slot @? in the feeding dog, normally pre- 110
vents the engagement of said dog and rack.

The pin ¢** and the slot o?* connect the
feeding dog to the support o' with a Jost
motion at a point between the pivot ¢'¢-and

the free end of the dog, and this connection 115
enables the feeding dog to swingon its
pivot when engaged with the rack ayunbil
the pin ¢*° reaches the opposite end of the.

slot o', whereupon the support ¢'" holds

said dog firmly in engagement with the 120
rack and prevents undue’feeding thereof.

The support.a'? is reciprocated to and fro,

as presently described, and each forward
movement operates the dog o™ to feed the

rack ¢'° a single tooth or step. The stop or 125
dogr a*® prevents- return movement of the
rack ¢*° and is preferably mounted on the
conductor or spindle D* and normally en-
gaged with the rack o by a suitable

spring a*.- . 130
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The motor D? for operating the feed for
the rack a*® may be of any desired form, size,
and construction, and the support ¢ may
be suitably connected thereto. "In the pret-
erable form of my invention, the motor D®

consists of a constantly oscillating shaft’

which is provided with a lengthwise shoul-
der @°, and is actuated by any suitable mech-
anism not necessary to herein illustrate. or
describe. The eonnection hetween 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 a7
and its .opposite end movable into engage-
ment with the shoulder d°. As the arm ¢*
is engaged with the shoulder ¢?, 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 normal position, since I pref-
erably arrange the terminal support a* and
the rack ¢ in a vertical plane. It is ob-
vious however that if the parts e* ¢** are
otherwise arranged,a suitable spring may be
utilized to return the arm o?®.

The electrically operated. mechanism for
connecting the feeding dog support with the
motor D® may be of any. desirable form,
size, and c¢onstruction, but it preferably. con-
sists of a magnet ¢*® in circuit with the con-
‘ductor or wire A, and a lever o> pivoted to
a suitable support ¢** and having one end
connected by a link ¢*° to the armature of
said magnet and its opposite end engaged
with the movable arm «*, for forcing the
same into engagement with the shoulder d°
of ‘the motor D% . As will be presently de-

scribed, the passage of the current through

50

55

- 60

65.

the magnet a2 is governed by a suitable con-
trolling device ¢, but in order that the op-
eration of the switching apparatus may be
positively assured, a suitable circuit breaker
1s connected to the line conductor or wire A
in proximity to the switching apparatus «

for breaking the-circuit through said con-

ductor at_each movement of the rack ',

‘and the break in said circuit is utilized to

advance the operating pieces of the con-
trolling device, presently described, which
regulate the operation of said controlling
device.” Any suitable circuit breaker may be
used for this purpose, and I have here illus-

trated one of simple construction consisting

of ‘a terminal .43 connected to a wire a*!
leading from the magnet ¢** and detachably
engaged with the upper end of the feeding
dog support 7, which is formed of electric
condueting material and permits the passage
of the current from the terminal 4*° to the
main or common conductor D,

15,261

As the feeding dog support ¢'* is moved
onwardly from its normal position for ad-
vaneing the rack ¢*° a single step; the upper
end of said support is separated from the
terminal ¢* and the circuit through the line
conductor or ;wire A is thus broken until’
said support assumes its normal position in
engagement with the terminal @3*°; where-
upon a current may be again passed through
the line conductor or wire A for engaging
the arm ¢2* with the motor D® and thereby
effecting a second advance movement of the
rack 4. Consequently, as the breik in the
circuit' through the conductor or wire A, is
dependent upon each movement of the rack
a*® 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
wire A, it is obvious that the magnet &* 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.
Moreover, no ‘additional current pulsation
is passed through the conductor or wire A

70

75

80

9¢

for operating the switching apparatus ¢ un-

til the support ¢ is in its normal position
and again restores the cireuit through the
line conductor: or wire A

The rack ¢*° is moved lengthwise as de-
seribed until the desired-movable terminal of
the corresponding support o* has been forced
into operative position, whereupon the rack
is connected by any suitable mechanism to
said support ¢* for moving the same length-
wise until said movable terminal engages the
desired fixed ~contact-terminal. Said con-
pecting mechanism preferably consists of a
magnet ¢* connected in circuit with the line
conductor or wire A!, a connecting dog &
pivoted to one or both of the ears a*® of the
support ¢t and movable into engagement
with the rack ¢*, and a stop or dog a** for
normally holding the connecting dog out of
operative position, '

The magnet ¢** may be connected to the-
grounded main conductox. Dby any suitable -
means, but I have here shown said magnet 115
as eonnected thereto by a wire &%, the feed-
ing dog support ¢'’, and conducting springs .
@®® @®" ¢® Iterposed between said wire and
support. The wire o is suitably connected
to_the spring ¢*°, which is normally engaged 120
with the spring ¢*"; The spring % is suit-
ably secured to the spring ¢ and its free.
end is engaged by the outer end of the feed- -
ing ‘dog . support 4, when'in its advance
position as seen at Fig. 3. The spring 4% 125
tends to move outwardly from engagement
with the spring ¢*, Fig. 3, but is normally
held in position for engaging said spring o’
by one of the arms ¢'* of the terminal sup-

100

105

110

‘port a* Upon the first onward movement 130
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of the terminal support a* the spring a®®

moves outwardly to its inoperative position .

and the circuit through the line conducter
or wire A* to the conductor D! is broken

-and is not again established until the return

of said support to its normal position, as
presently described. A spring @ is utilized
to force the connecting dog ¢* into engage-
ment with the rack ¢'°, and a link @*° of
considerable length is interposed between
the stop dog ¢* and the armature of the
magnet ¢**. As the magnet ¢*? is energized,
the stop or dog ¢** is withdrawn from oper-
ative position and the connecting dog ¢ is
engaged with the rack.a'® by the spring o,
whereupon the support o* is fed to the de-
sired position by said rack. During this
movement of the support a*, the stop or dog
a®* is held outwardly on its pivot for pre-
venting stoppage of the support by the
link af®. :

As previously described, the rack a*° per-
mits the movable terminals to assume their
operative position, is connected to the sup-
port a* as soon as the desired movable
terminal is in operative position, and moves
the support ¢* from its normal position until
said movable terminal is in engagement with
the desired fixed contact-terminal. The
terminal support @*, as previously stated, is
provided with thirty movable terminals,
which are so arranged that when one first
assumes operative position it is separated
one step from the first terminal of the ad-
jacent series of fixed  contact - terminals.
Consequently, to engage the first movable
terminal o* of the support a* with the first
one of the adjacent series of fixed contact-
terminals, it,-requires oné movement of the
feed for the rack ¢'° to permit the terminal
a' to assume its operative position and a
second movement of said féed to engage the
terminal ¢* with said fixed contact-terminal.

Tt, therefore, requires sixty movements of

said feed to engage the last.movable ter-
minal not illustrated. of the support ¢* with
the last fixed contact-terminal engaged 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  position, and this . result may be
effected by any suitable mechanism. The

switching apparatus @ and the corresponding

controlling device e are, however, preferably
of such construction, that after the desired

* communication through said connected ecir--

cuits has been secured, the controlling de-
vice ¢ operates to permit the passage of elec-
tric current pulsations through the magnet
a® until the rack ¢'® has passed beyond its
position assumed when connecting the cir-

65 cuit leading from the switching apparatus

a

a with the nine hundredth circuit. This
additional movement of the rack a'° which
preferably consists of two advances or steps
1s utilized to effect automatic return of said
rack and the support ¢* to their normal posi-
tion. To permit of this result a shoulder a**
secured to said rack, and thus connected to
the terminal support a¢#, engages an operating
piece a*? of suitable construction for forcing
the stop ¢'® from operative position. The
automatic return by gravity of the support
and rack a* ¢'° is thus permitted and may be
accelerated by weighting said parts. The
operating piece a*? is of suitable construc-
tion, but preferably consists of a reciprocat-
ing bar guided in the cross bar @* and hav-
ing one end provided with a shoulder ar-
ranged in the path of the shoulder o*, and
its ‘opposite end provided with a cam face
a*® for engaging an arm upon the stop a'®

-and rocking sald stop on the conductor or

spindle D* until its engaging end is with-
drawn from the rack &'°. The operating
piece also preferably holds the stop «'® out

“of operative position and is therefore pro-

vided with a notch. a** for receiving a cor-
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responding tooth provided upon said stop.

As the rack ¢ assumes its normal position,
a suitable shoulder @* thereon forces the
operating piece a** out of operative position
and the stop a'® is again engaged with said
rack by the spring ¢?2. When rack o'
reaches the normal, its upper shoulder causes
dog a* to disengage the teeth of rack a'® and
to be held disengaged by locking dog a®
Support ¢* is thus unlocked from rack a'°.

It is very desirable to secure secret com-
munication between two connected circuits
and although this result may be effected by
various means, I preferably utilize for its
accomplishment the switching apparatus of
one of said circuits and the controlling de-
vice of the other. When a switching appa-
ratus connects its corresponding circuit with-
another, the terminal support of said switch-
ing apparatus is moved away from its nor-
mal position and breaks the circnit from
its fixed contact-terminal. The current for
connecting . two_eircuits must be passed
through the fixed terminal of the called sta-
tion and thence through the liné conductor
or wire normally connected thereto, and
when the circuit 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 description
of the operation of the controlling devices
of my electric exchange system, the terminal
support of the controlling device of a con-
nected or called circuit 1s forced from its
normal position when the circuits are con-
nected for telephonic or other communica-
tion, and thus prevents the operative con-
nection of the telephone or other communi-
cator of an additional circuit seeking con-

95

100

105

110

115

120-

126

130



10

15

20

25

30

1.

S
iwulon with said called circuit. It is thus

obvious that secret communication between
two circuits is effected by the switching ap-

paratus of one and the controlling device of

the other, and that an additional circuit can-
not be connected for intercommunication
with either of said connected circuits. ’
The switching apparatus of the respective
circuits of my system preferably operate in
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 ¢,

T have shown but three of the circuit break-
ers A? B? C° previously mentioned. In or-
der that the construction of said cirveuit
breakers and the operation of the respective
switching apparatus necessary for actuating
the cireuit breakers may be readily appar;
ent, I will now proceed to describe the cir-
cuit breaker connected to the switching ap-
paratus e. 'This circuit breaker A° may be
of .any desirable form, size; and construc-
tion, but it preferably consists of a contact
piece secured to one end of the cross con-
ductor A* and normally contacted with the
conductor -¢® which is electrically connected
to the movable conductor A’ Conse-
guently, when the support a* is in its nor-
mal position the conductors A® A are con-
nected: by said circuit breaker and the cur-
rent is free to pass”from the cross con-

‘ductor A® over the conductor A’ to the line
conductor. or wire A'. As soon'as the sup-

port a* moves from: its normal position for

" connecting one. of its movable terminals
~with the ‘fixed contact-terminal of another

circuit, the cenductor ¢® is disconnected from

. the circuit:-breaker A’ and the circuit from

40

the fixed contact-terminal A7 through the
cross conductor or wire A2 to the line con-

‘ductor A! is broken, and, even. though a cir-

cuit should be connected with said fixed con-

‘tact-terminal; it would be. cut off from com-
‘muymnication with the line conductor or’wire

A, Aspreviously stated the controlling-de-
vice of the called circuit operates to prevent

.~ the connection of any additional "Circuit
" ‘thereto, but.as the detail construction and

50’

arrangement of the parts.of the controlling
devices of my system have not yet been. de-
scribed, the operation of the controlling de-
vice for éffecting this result will be subse-

.~ quently pointed out.
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As previously stated, the switching appa-
ratus b ¢ are of the same construction as the
apparatus @, and at Fig. 1 T have diagram-

_matically shown movable terminals 6* 5% 5%,

¢* ¢ ¢*, terminal supports b* ¢*, racks 5 ¢,
feeding dogs d* ¢4, stops or dogs 5?® ¢'°,

“supports 57 ¢, arms 5% ¢%*, magnets 3¢ 532,

¢ ¢, levers b ¢, links 52 b%, ¢2° o,

terminals 3% 5%, ¢ ¢% connecting dogs
1 5% ¢% stop dogs B+ ¢**, operating pieces

b* ¢** and circuit breakers B? C? correspond-

15,261

ing:to the like parts a* o* o® o* 0*° a** 0™, ",
a23 a26 a‘;SZ, ‘a‘27 a29 a‘if) aso a'36 a33 a34,' a}42’ A9 Of
the switching apparatus &. o

The switching apparatus a b ¢ _are ar-
ranged side by side 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 said apparatus. The con-
ductor D* also preferably extends crosswise
of the switching apparatus ¢ 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
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utilized for connecting said switching ap- -

paratus. . _ -
The circuits leading from the stations A?
B2 C? are provided with controlling devices

85

e f g which are all of the same construction, .

and, in order to additionally simplify the
description of this invention, I will describe
only the controlling device ¢ for the circuit
leading from the station A2, This control-
ling device consists of a suitable supporting
frame e, a series of fixed brushes or ter-
minalg e? ¢8 ¢* ¢° ¢°, a movable terminal sup-
port &7, movable operating pieces ¢® ¢® for
automatically operating the terminal sup-
port - €7, ‘escapements for controlling the
movement of said terminal support and op-
erating pieces, and an actuating piece ¢'° for
moving the terminal support.

The fixed brushes or terminals ¢? ¢* et ¢° €°
are of suitable form, sizé, and construction,
are preferably arranged one alongside of the
other and are secured'to any-desirable sup-
port ¢t projecting from the rear wall of the
frame ¢'. . ‘The terminal support ¢° is pro-
vided with suitable terminals 12 13 ¢4 ¢S
e*® ¢'7 g% for engaging the former terminals
e* ¢® e* ¢° ¢°, and in order that rotary motion
may be utilized for effecting contact of said
terminals, the support e” preferably consists
of a drum mounted on a spindle ¢* con-
nected to a suitable grounded c¢onductor or
wire ¢%%: The terminals ¢1? &*® ¢ ¢!7 are
electrically connected to the spindle ¢ in
any suitable manner, as by contact, and the
terminals €% ¢ ¢'%, which may be desig-

nated as surface terminals, are insulated
< from said spindle: . ‘ : .

The controlling device ¢ when suitably
‘adjusted preferably operates automatically
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for making connection. with a desired ciréuit '

and during this operation the terminal sup-

port ¢7 is revolved for varying the engage- .

ment of the terminals ¢2 ¢ et ¢° ¢°, 1% €18 '
e'® g% ¢'7 ¢'8, The mechanism for revolving
the support ¢” may be of any suitable form,
size, and  construction, although it prefer-
ably consists of a spring, an escapement for
permitting the operation of the spring, and
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operating pieces e® ¢?, an actuating piece ¢!°
and a magnet ¢?* for operating the escape-
ment. Asclearly seen at Fig. 1, the line con-
ductors or wires A* A terminate at the fixed
brushes or terminals ¢2 e® the conductors
A3 A previously mentioned,respectively
connect the brushes or terminals ¢® ¢® to the
lie conductor A and the terminal ¢?; and
a conductor or wire ¢** connects the brush
or terminal ¢* to the line conductor A. Asg
previously stated, the telephoneés or other
communicators A? and the magnets of the
signals A* are connected in circuit with the
conductors or wires A® AS, and a second
magnet ¢ and the magnet ¢*' are respec-
tively connected in circuit with the conduc-
tors or wires A A’ for controlling the escape-
ments which govern the advance movement
of the operating pieces ¢® ¢® and the ter-
minal support ¢’. The magnet ¢** may be
formed of wire of high resistance as Ger-
man silver, for reducing the amperage of
the current passed through the conductor or
wire A® when the signals of two connected
circuits are operated, but I preferably use
for such purpose.a separate resistance e**
connected .in circuit with the conductor A®.
This resistance ¢?* usually consists of an elec-
tric lamp which is arranged in proximity
to the telephone or other communicator A2,
and is particularly useful for guiding a sub-
scriber to said telephone when darkness ob-
scures its locality. '
The terminal support ¢’ is preferably so

arranged when in its normal or initial posi-

tion that the terminals ¢** ¢® are in.contact,
and a current for operating the signal A*
is thus free to pass from a calling circuit
over the conductors or wires A* A% to the
grounded wire ¢%°, and in its passage illumi-

nates the electric lamp ¢** and energizes the

magnet of the signal A% Said current also

energizes the magnet ¢** and tends to move

its armature which is connected to operate
the escapement for. the terminal support 7,
but as will be afterward explained, the ar-
mature of the magnet ¢* is prevented from
movement at this time and cannot operate
said escapement. The telephone or other
communicator A® is arranged in close prox-
imity to the controlling device ¢ and nor-
mally restrains the actuating piece ¢, pres-
ently described, from operative position.
When the signal A* is operated as described,
by a calling circuit, the subscriber removes
the telephone A2 from-its normal position
and the actuating piece ¢*° reversely rotates
the terminal support ¢” until the surface ter-
minals ¢** engages the fixed brushes or ter-
minals ¢* ¢ and connects the telephone A2
in metallic circuit with the line conductors
A A, This reverse movement of the ter-
minal support ¢’ breaks the mormally
grounded circuit through the terminals e*
‘'z and the conductor ¢¥, and, as presently

s

described, thereby controls the connection of
the telephone to the line conductors or wires
of the calling circuit. -
When the controlling device ¢ is “utilized
to operate the switching apparatus ¢ for
connecting another circuit with the conduec-
tors A. A*, the operating pieces ° ¢°, are first -
placed in the desired position, and a snitable
spring for actuating the operating pieces is
tensioned. as presently described. The ter-
minal support ¢° is then permitted to make
its first advance or step in the direction indi-
cated by arrows 3, Figs. 1, 9, 12, for sepa-
rating the terminals ¢'* ¢2 and engaging the
terminals e* ¢°, thus disconnecting the
ground from the line conduetor A* and con-
necting the same to the line conductor A
which is provided with the magnet ¢ pre-
viously mentioned. The controlling device ¢
then operates automatically to effect onward
movement of the rack ¢*° of the switching
apparatus @, for permitting the desireg
movable terminal of said apparatus to as-
sume its operative positidn, as previously
described ; and upon each advance of said
rack, the circuit through the conductor A is
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‘broken and the armature of the magnet ¢

is actuated to permit the advance of the
operating pieces ¢® ¢°." The movement of the
rack ¢'® and the operating pieces ¢® ¢* con-
tinues until the operating piece e® reaches its
operative position whereupon it -permits a
second advance or step of the terminal sup-
port ¢ for connecting the terminals e¢'* 2
and thereby grounding the line conductor A*. 100
This second advance movemernt of the ter-
minal support ¢ is, however, not sufficient

to disconnect the terminals ¢*® ¢% and thus
break the ground connection for the line
conductor A, as the terminal ¢'* is of con- 105
siderable length. .

Immediately after the second advance or
step of the support ¢7, the feeding dog sup-
port 4 engages the terminal ¢*® and a cur-
rent is free to pass from the main station D -¢10

95

‘through the line conductor A! for connect-

ing the rack' ¢*° of the switching apparatus
@ to the terminal support ¢* as previously
described. The controlling device e -then
continues to advance. the rack «*° after its 115
connection to the support a*, until the oper-
ating piece ¢° permits the support ¢” to make
a third advance or step for disconnecting the
terminals ¢ €% e&'* ¢ and connecting the
terminals ¢'%, ¢ e*. The signal A* is then-120
connected in circuit with the line conductors,
the current passing from conductor A
through conducter ¢* fixed terminal e* mov-
able terminal ¢*® of the suipport ¢, fixed ter-
minal ¢* conductor A® to the conductor At, 125
and the current from the main station D
passes from the line conductor A through
the controlling device ¢ and the line con-
ductor  A* to the movable terminal of the
switching apparatus ¢ in. operative position, 130



“and thence through the fixed contact - ter-

~minal A? of the connected or called circuit

and- the normally grounded line conductor
leading from saad contact-terminal as will

be hereinafter described. In its. passage
through 'said line conductors, ‘the current

energizes the magnet ¢!, operates the signal

. A* and energizes and operates the corre-

10

sponding magnet and signal of the connected
circuit. ‘ .
Upon the operation of the signal of the

called circuit the subscriber of said ecircuit’
Temoves his telephone or other communi-

; ¢cator. from its normal position, whereupon

15

-~ 20

the terminal support of the adjacent con-
trolling device is reversely moved for-con-

necting said telephone to both of the cor-

responding line - conductors or wires ‘and
breaking the ground from said controlling
device. The signals of the connected cir-
cuits Bhen cease their operation and the mag-

- net ¢* is deenergized whereupon the ter-
© minal support " is permitted to make a
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fourth advance or step for engaging the
terminals ¢'® ¢* ¢° and connecting the tele-
phone A? in circuit with the line conductors
A A, "The subscribers of the connected cir-
cuits are then free to communicate with each
other over a metallic circuit composed of
the line conductors or wires of both circuits,
since their corresponding  conductors are
connected at the main station by the com-

_mon or main conductor D* and the switch-

ing apparatus e..

After the desired communication lias been
obtained, the telephones or other communi-
cators of the connected .circuits are again

returned to théir normal position, thereby .
causing the reversely moved terminal. sup-

port of the called circuit to assume its nor-
mal position and permitting a fifth advance
or step of the support 7 for connecting the
terminalg ¢'7 ¢®. . The circuit from' the main
station D is then free to pass through the

line conductor A to the grounded conductor’
¢®, and consequently the rack «* and the
-operating pieces ¢* ¢° continue ‘to edvance

until the limit of their movement is reached.
The last. advance movement of the rack o'
is ‘utilized to return said rack and the ter-

minal support ¢* to their normal position-

and, during the corresponding movement of

‘the operating pieces ¢® ¢°, a third dperating
. piece e?® permits the sixth and last advance

or step of the terminal support 7, for sepa-

- rating the terminals ¢'7 ¢ and engaging the

terminals ¢'* €% The engagement of the

" terminals: e? €® et €5 €8, €12 13 gt g% 10 ¢17 18

60

65

thus controls the

' . %&S%ge of currents from
the :main station D-

through the line con-

diictors” or wires A A' for operating the-

switching ‘apparatus « and the controlling
device e. . , o

. 'The terminals e'® ¢!3 gi* !5 g6 ¢17 18 gre
preferably mounted on a revoluble drum and
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automatic mechanism is utilized for effect--
ing their engagement affl obviating the lia-
bility of any mistake incidental to hand op-
eration. Said terminals may be suitably
constructed however to permit of their de-
sired engagement by hand, and indeed in
some instances, the terminals e? e ¢1® e '¢'7

-will ' be unnecessary. I may also prefer to

operate the signals of two connected circuits
by some other current than the one passing
from the main station D through both line

conductors of the calling cireuit and the nor-

mally grounded line conductor of the called -
circuit, andin that event, the terminal ¢
may be dispensed with. It is also obvious
that providing these changes are made in
the switching apparatus « and the terminals
of the controlling dévice ¢, it may be advis-
able to somewhat vary the arrangement and
engagement of the remaining terminals of
sald controlling device. ' Moreover, the mag.
nets e** ¢?® may be connected to the terminal
support ¢ and the operating pieces ¢® ¢°, so
as to directly effect the movement of said
parts instead of operating escapements to
permit suitable springs to accomplish. this
result. o
As previously outlined, a rotary drum or
terminal support, operating pieces, magnets,
an actuating piece, and escapements are uti-
lized to effect the desired engagement of the
terminals of the cohtrolling device e, and
although said parts may be of any suitable
form, size, and .construction, and may be
connected 1n any desired manner, I will now

‘proceed to briefly describe their preferable

construction and connections. The drum ¢’
is loosely mounted on the spindle ¢ and is
revolved thereon by a spiral spring ¢ hav-
ing its opposite ends secured to said drum
and spindle, Fig. 15. One end of the spindle
¢* is journaled in the rear wall of the sup-
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porting frame ¢*, and its opposite end in a -

gear ¢*” having its hub journaled in the sup-

-porting wall e*® of the frame e.

The drum ¢’ is normally. restrained from
movement by its escapement which prefer-
ably consists of a toothed wheel ¢2°, hold-
ings dogs €*° e, and rocking arms e for
actuating said dogs. ‘The wheel ¢* is pref-
erably fixed to the drum e7; the dogs e* e

-are mounted on a suitable pivot ¢*%, and the

arms-¢*? are fixed to a rocking shaft ¢** pro.-
vided with an arm ¢*. One of the arms e3?
ig- preferably utilized as the armature for
the magnet e?' previously referred to, and a
suitable spring ¢*® normally separates said

armature arm ¢* from the pole pieces of the

magnet ¢*, thereby permitting the main
escapement dog ¢*® to rock into engagement
with the adjacent tooth of the wheel ¢*® for

port ¢’, and holding the secondary escape-
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preventing onward movement of the sup-

ment dog e** out of engagement with said .

wheel ¢?*. The arms % are rocked from

136
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their normal position by the lever which
tensions the main driving spring of the con-
trolling device ¢, the operating pieces e® ¢°
¢, and the magnet ¢**, and are returned to
their normal position by the: spring e3¢
When the arms ¢** are moved against the

action of the spring ¢, the main escape-

ment dog ¢*° is forced out of operative posi-
tion and the secondary escapement dog e
permits a slight onward movement of the
drum ¢” and then prevents its further move-
ment. As the spring ¢ returns the arms ¢,
the dog ¢** is withdrawn 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 previously engaged thereby.

The operating pieces ¢® ¢* Figs. 13 and 14
may be of any desirable form, size, and con-
struction, and are capable of assuming a
number of different positions in which they
are securely held by any suitable means as
a support or disk e®7 which rotates said
operating pieces and engages the same with
the arm ¢*® for rocking the shaft ¢** and the
arms ¢** and thereby operating the escape-
ment for the drum ¢* to permit the second
and third advances or steps thereof. Said
operating pieces are preferably secured to
indicators or hands ¢*® ¢*® which facilitate
their adjustment and are preferably pivoted
upon the outer end of the spinde ¢. The
free ends of the indicators or hands %8 3
are provided with suitable bearings e¢* in
which the operating pieces ¢* ¢° are recipro-

cally movable, and the support or disk ¢

is preferably 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-a'®. capable of making 62 steps

- I preferably use 61 apertures. The. operat-
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the support or disk .

ing pieces e® ¢° 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 ¢*°. It is obvi-
ous however, that if the 1st and 60th aper-
tures are 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
In order that the
operating pieces ¢® ¢® may be readily placed
in the desired position the front wall of the

frame ' is. provided with a suitable indi-,

cator e¢** consisting of graduations normally
alined with the apertures ¢* and when the
indicators or hands ¢ 2 are directly alined
with two of said graduations the operating
pieces ¢ ¢® are free to enter the correspond-
ing apertures e* and are in the'desired posi-
tion for effecting the movement of the termi-

nal support ¢° necessary to connect the de--

sired circuit to the conductors A A%

o

In order to utilize the controlling device
e for actuating the switching apparatus a to

connect any desired circuit with the line con-:

ductors A A? it is necessary to place both of
the operating pieces ¢® ¢° in their designed
position and consequently each circuit of my
exchange system is designated by a-combina-
tion indicator, which may consist of two
separate indicators composed of numerals,
letters or other characters arranged in suit-
able combination for permitting the desired
distinction between said indicators.

I preferably use numerals for forming
the indicators for the separate circuits, and
at- I'ig. 17 T have shown a suitable index or
sheet H as provided with combination indi-
cators A A, A%, A%, A* A% for representing
the respective circuits leading to the stations
Az B2 (3. The subscribers for these stations
may be John Jones, James Jackson, and
Jacob Johnson, and the indicators 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
combination indicator 3-11.
the movable terminal o® is shown at Fig. 3,

Consequently,
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as engaged with the eighth contact-terminal

8/C" of the series engaged by said movable
terminal, and the operating pieces ¢® ¢° are

shown at Fig. 5, as arranged in the third and

eleventh apertures ¢* of the support or disk
¢*’. The hine conductor A* is preferably con-

nected t6 the first contact-terminal A7 of the -

series engaged by the movable terminal a*
and as the contact-terminals engaged by the

-30 movable terminals 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 designated by the com-
. bination indicator 3-11.

It also requires
only sixty advances or steps of said rack and
operating pieces to connect the line conduc-
tors A Al, with the 900th circuit designated
by the combination indicator 30-60.

The mechanism for moving the operating
pleces ¢® ¢°, preferably consists of a spring
e* suitably connected to the support or disk
¢*, and an escapement for controlling the
movement ‘of said support or disk. The
spring e** preferably encircles a sleeve ¢*
loosely mounted on a rocking spindle e*®
baving its opposite ends journaled in the
front and rear walls of the frame ¢. One
end of the spring ¢* is fixed to the rear wall
of the frame ¢!, and its opposite end is se-
cured to a downwardly extending toothed
arm e fixed to the.leeve ¢** and engaged
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with the gear €*, previously mentioned. A

 depending arm e*7 is fixed.to the spindle *

10
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and its free end detachably engages a shoul-
der projecting from the arm ¢*°, in order
that the spindle and sleeve e** e** may move
simultaneously in one. direction, and inde-
pendently in the opposite direction. The
free end of the spindle &% projects beyond
the front wall.of the frame ¢* and is pro-
vided with a Tever ¢, which is normally ar-

ranged in its position assumed at Figs. 5

and 6. ‘ .

The lever ¢*® is tilted upwardly after the
operating pieces ¢® ¢° are suitably arranged
for calling a desired circuit, and is then re-

turned to its normal position. As the lever

e*® 1s tilted upwardly the arm e* engages
the arm ¢* and moves the same against the
‘action of the spring ¢** until a suitable stop
¢* limits the onward movement. of the arm
The spring e** is thus tensioned and
the arm e¢*® is restrained from return move-
ment by the escapement for the support or
disk ¢*".. The movement of the arm e**
effected by the lever ¢*, is, however, suffi-
cient to completely revolve the gear ¢*” 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 ¢°* are
so constructed and arranged, that the gear
¢ when actuated by.the arm ¢*" is free to

- move in the same direction as indicated by
- arrow 3, Fig. 10, without rotating the sup-
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port or disk ¢%7, and is afterward prevented
from returning to its normal position, ex-
cept when the escapement for the support or
disk ¢* permits the operating pieces e® &°
to continue their onward movement as effect-

ed by the spring e**. After the gear ¢*” has
been completely revolved, as described, 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 revolu-
tion. The means for preventing such move-
ment of the géar ¢*" may be of any desired
form, size, and construction, but’ it prefer-
ably consists of a pivoted stop ¢°2, which
‘enigages the teeth of the gear ¢¥7, and is
forced out of engagement with:said gear
when the terminal support ¢ is in its nor-
mal position, by a cam ¢ secured to said
terminal support. :

After the lever e is tilted upwardly as
described for tensioning the spring e, it is-

returned to its normal position, and this
movement of .the lever ¢** from. and to its
normal positioh is utilized to  actuate the
escapement for the terminal support e” and
thus permit the first advance or step of said
support..  Thig result may be accomplished
by any suitable mechanism, but I preferably

use the spring ¢** and arms e** ¢* secured
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respectively-to the sleeve ¢**, and the spindle
e*t. As the lever ¢*® is tilted upwardly the
arm e* engages the arm ¢% and rocks the
escapement dogs e* ¢°! in oné direction, and
as the lever ¢* 1s reversely tilted said escape-

ment dogs are moved in the opposite direc- -

tion by the spring ¢*°, thus permitting the
first advance or step of the terminal support
e,
by a suitable stop when the movablé parts
of the controlling device ¢ are in their nor-
mal position. ,(?onsequently,'when a call-
ing current is passed through the line con-
ductor A* for operating the signal A#%, the
magnet ¢** which is simultaneously energized
is unable to attract its armature, and the

The arm. ¢ just described is engaged.

70

75

80

escapement for the terminal support e is
not actuated to permit 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 normally 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 €% ¢ actuated by the mag-
net 2. . The wheel ¢°7 is supported on a
shaft provided with 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 ¢ ¢* resemble 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 said armature. As the magnet
a* 1s 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 ¢**. "The magnet ¢?® is then deenergized
and the armature therefor is returned to its
normal position by a suitable spring, thus
engaging the dog €% with the tooth of the
wheel ¢, previously engaged by the dog .
As the shaft provided with the wheel &5 is
geared to the support or disk carrying the
operating. pleces ¢® ¢°, said operating pieces
are permitted to make an advance movement
or step upon each movement or step of the
wheel ¢,

‘The switching apparatus ¢ and the con-
trolling device e are preferably of suchi con-
struction that their synchronism is always
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maintained, but I have.deemed it advisable -

to so construct said controlling device that
the position of the opeérating . pieces e® &°
may be . adjusted by the subscriber, should
the circuit called not. correspond to the one

‘represented by the indicators or hands e®® ¢%.

This adjustment is effected by securing the
toothed escapement wheel €57 to a sleeve e*
' 3
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movable lengthwise on the shaft provided
with the pinion ¢°° for permitting disengage-
ment of said toothed wheel and the escape-
ment dog ¢%. A suitable spring e®® holds
the sleeve ¢® in its normal position, and an
aperture ¢* in the lower part of the frame '
permits engagement of said sleeve. The sub-
scriber is enabled to readily determine when

" the operating pieces ¢® ¢° have reached the

10

desired adjustment effected by disengaging
the wheel ¢° from the dog €%, as I prefer-
ably arrange an indicator or scale ¢** upon

 the outer face of the support or disk e37.

15

20

25

The graduations of the indicators ¢** ¢ 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 A A* are connected with
the circuit represented by the combination
indicator 21—40, and it will be noted. that

the gradudation 40 of the indicator ¢ is

30
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40

alined with the graduation 0 of the indica-
tor ¢**. If, upon communicating with the
subscriber of the circuit then connected to
the line conductors A A!, it should be as-
certained that the circuit represented by the
combination indicator 21—41 was connected
to the line conductors A A%, the user of the
controlling device e. would then withdraw
the toothed escapement wheel ¢%7 from en-
gagement, with the dog ¢, and rotate the
support or disk ¢ until the graduation 41
of the indicator e¢%* was alined with the
graduation 0 of the indicator e*?, whereupon
the synchronism of the switching apparatus

“@ and controlling device ¢ would be estab-

45

50

lished, and, upon the return of the support
or disk ¥ to its normal position the corre-
sponding graduations of the indicators e*?
e** would be alined with each other.

The actuating piece ¢'° may be of any de-
sirable form, size, and construction, and is
preferably utilized to control the electric
connection of the telehpone or communicator
of a calling circuit desiring communication

. with the station A2 and also to permit the
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terminal support ¢’ to make its fifth advance

‘or step for effecting the return movement of

the switching apparatus ¢ after it has been
utilized: to connect another circuit with said
station Az
ably consists of a lever suitably pivoted to
the frame ¢, and,.in order that the desired
movements of the terminal support ¢ may
be effected thereby, it is provided with up-
wardly projecting arms e ¢% suitably se-
cured thereto. The arm ¢% ig utilized:to
reversely move the terminal support ¢’ and
is normally arranged directly beneath a pro-
jection or tooth ¢* formed or provided upon

The actuating piece ¢'° prefer-

1L

said terminal support. The telephone or
communicator A? is normally engaged with
the outer end of the actuating piece ¢ and
its weight depresses said actuating piece
against the action of a spring ¢%. As the
telephone A?® is removed, when a call is di-
rected to the signal A* the actuating piece
¢*" is immediately elevated by the spring e®,
thus engaging the arm e% with the projec-
tion or tooth ¢ and reversely moving the
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 deenergizes the magnet
of the calling circuit which governs the
movement of the terminal support of the
controlling device of said circuit; but, as
soon as the telephone A® is replaced in its
normal position, the spring ¢? returns the
terminal support ¢ to its -initial position
and the signal A* is again in circuit with
the line conductor Az

When the controlling device ¢ has op-
erated to connect another circuit with the
conductors A A*, and the magne, e?' has
been ‘deenergized by the removal of the tele-
phone of the called circuit, the terminal sup-
port ¢” has been permitted to make four ad-
vances or steps for connecting the telephone
As to the line conductors A %&
9, 1. have shown said terminal support in
this position. The telephone A?® is-then:
moved from ifs normal position upon the
cessation of the operation of the signal A%,

and the spring e elevates the actuating

piece ¢'°, whereupon the arm ¢®® engages an
arm ¢ projecting from the shaft ¢4, and
rocks thie escapement dogs €* ¢3 in one di-

"rection. ~ After the desired communication

has been obtained thiough the conductors A
At and the circuit connected therewith, the

‘telephone A? is again placed in its normal

position, and the actuating piece ¢'® is de-
pressed against the action of the spring ef8.
The spring ¢*¢ then moves the spindle e3¢
to its normal position for rocking the escape-
ment dogs ¢*° % in the opposite direction,
and permitting the terminal support e to
make its fifth advance or step and ground
the conductor A. The rack ¢*° of the switch-
ing device ¢ then continues its onward move-
ment, and after each advance or step there-
of, the support or disk " carrying the op-
erating pieces ¢* ¢° is also advanced by the
passage of current pulsations through the
magnet e, ,

As the support or disk €% reaches its po-
sition immediately preceding its last ad-
vance or'step, the operating piece ¢ is in
position to engage the arm ¢* projecting
from the spindle ¢3¢ During this last ad-
vance or step, the arm ¢ is rocked .up-
wardly and is immediately permitted to re-
turn to its normal position upon the action

70

78

80

85

90

95

, and at Fig,

100

105

115

120

125

130



i

of the spring e, thus permlttlnrr the last

- advarice or step of the terminal support &7,

10

whereupon the ground is connected to the'

conductor A? and is ‘disconnected. from the
conductor A. "It is very desirable that the

actuating piece ¢'° shall be free to effect an

advance movement or step of the terminal
support ¢’ only when said support is in its
position assumed when connecting the line
conductors A A* for passing a current there-
through to the signal of the connected cir-
cuit. Consequently, the arm e% is held out

‘of operative position by a shoulder ¢ upon

- said support which is provided with a flat-

15

20

tened portion e™ that permits 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

gormal position, it is obvious that if the

" subseriber for said circuit is absent when
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lis signal is operated the signals of both
stations will continue to ring unt1l the source
of ‘electric enérgy at the main station for
effecting their operation is exhausted. To
obviate this result T provide the controlling
device ¢ with suitable releasing mechanism
which may consist, as.illustrated, of a piv-
oted lever ™ havmg an arm ¢ for forcing
the escapement dogs ¢*° €** from operative
position and permitting an advance move-
ment or step of the terminal support ¢”. -To

* permit this movement of the dogs ¢*° ¢%, the
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end of the arm ¢ normally engaged with
said dogs is suitably cut away and to pre-
vent undue movement of the support ¢* a
suitable stop drm e™* on the lever ¢™ enters
a groove or cut-out in said support, and
Hmits its movement. This groove or cut-
out is only alined with the arm ¢ when the
terminal support e’ is in its position as-
sumed for engaging the terminal ¢ with
the fixed brushes or terminals ¢® ¢* and per-
mitting the passage of a signaling current
through the line conductors A A*  When

‘the terminal support €7 is in any other posi-

tion, the stop arm e"¢ engages said support
¢7 and prevents the movement of the lever
¢™ necessary for forcing the dogs € ¢
from operative _posmon It will also be
understood that the movement of the sup-
port ¢ effected by the lever ¢ is sufficient
to disengage the terminals ¢*° ¢* ¢*, and en-
‘gage the terminals e, % and that is is im-
possﬂole for said support to stop its advance
movement when the terminal ¢'° is engaged

“with the fixed brushes or terminals ¢* ¢° and.

thus connect the telephone A® to -the line
conductors Al A, As previously stated, the

controlling devices f ¢ are of the same con-

struction as the controlling device ¢, and at
Fig. 1 Thave dmgrammatmlly shown fixed

‘ brushes or terminals /2 f3 f‘* i gretgt g

65

¢°, terminal supports 77 ¢°, movable termi-

| nals f” f13 f'14 fls flﬁ /-‘17 f18 912 g gt g* g

15,261

g*" g**; conductors f** f*2 g*° g**, magnets

73 123, g®* ¢*, and resistance devices f“ 24

corlespondmcr to the like parts 2 e° e* ¢° e"f

o7 12 g13 glt 15 16 PIT K18 L0 K22 P21 K28 24,
The controlling devices e f g are impor-
tant parts of my improved electric exchange
system, and in order that they may be thor-
otighly understood, I' will now briefly . de-
scribe the steps of the operation of the con-

.trolling device ¢ and the circuits through

said device for each operation thereof.
When the controlling device ¢ is in its nor-
mal position, a calhn(r current from a sta-

tion. desiring to commumcate with the sub-

seriber at the station A2 is free to pass over
the conductors or wires A AS the terminals

@* ¢, the spindle ¢*°, and the conductor or

wire &2 to the ground, and in ite passage en-
ergizes the electric lamp e?*, the magnet of
the signal A%, and the magnet ¢**. During
the passage of said current, the stop ¢ 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
spring ¢* do not operate the escapement
dogs e* ¢* and permit an advance or for-
ward step of the support ¢’. Upon the op-
eration of the signal A* by said calling cur-
rent, the subscriber removes the telephone A
from the actuating piece e¢'®, whereupon the
spring % elevates said actuating piece, and
the arm e% engages the tooth ¢ upon.the
terminal support ¢’ and reversely moves- said
support against the action of the spring %,
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thereby engaging the surface terminal et

with the fixed brushes or terminals ¢* &°.
This reverse movement of the terminal sup-
port ¢”. deenergizes the miagnet of the call-
mg circuit which corresponds to the magnet

1 of the device ¢, and the terminal support
of the calling station is then automatically
operated to connect the telephone of said
calling station in metallic circuit with the
line conductors or wires leading therefrom.

Ag the actuating piece ¢° of the called
station is elevated, the arm e carried there-
by is also. elevated but the shoulder ¢% upon
the terminal support ¢ holds said arm out of
its position assumed when about to engage
the arm ¢% as presently described. When
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the terminals e'® ¢* ¢° are connected, a talk-

ing current is free to pass over the condué-
tors or wires A e, terminals ¢* ¢'* ¢°, and
the conductor or wire A® to the telephone As
and: thence over the conductor or wire A’ to
the line conduct01 or wire ' A!, Assoon as the
conversation isfinished, the subcriberreplaces
his'telephone A*® upon the actuating piece e*°,

and the spring ¢** automatically returns the

terminal support ¢' to its normal position
for permitting the passage of a calling cur-
rent from the line conduector or wire A!

"through the magnet of the signal A* to the
-ground, as previously pointed out.
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The controlling device e may be utilized
to operate the switching apparatus a for con-
necting another circuit with the conductors
A A In that event, the indicators or hands
e%8 ¢ are rocked on the spindle ¢ to the
desired position for permitting the operat-
ing pieces €® ¢° to enter the apertures e*! in
the support or disk ¢* corresponding to the
circuit to be connected to the conductors
A A The lever ¢* is then tilted upwardly
for tensioning the spring ¢** and operates to
engage the arm ¢*" with the arm % and
rock the escapement dog ¢* out of operative
position. The lever ¢** is then returned to
its normal position and the escapement dog
€* is rocked from its operative position by
the spring ¢, thus permitting the first ad-
vance or step of the terminal support which
separates the terminals ¢'? ¢ and engages
the terminals ¢'* ¢%. The ground 1is then
disconnected from the line conductor or wire
A? and is connected to the line conductor or
wire A, whereupon a grounded current
passes from the conductor or wire A through
the terminals ¢° ¢'2, the spindle ¢'?, and the
conductor or wire ¢*° to the ground, and in
its passage energizes the magnet a2¢ of the
switching device ¢, and the magnet ¢?* of
the confrolling device e.

The magnet o operates to connect the
rack «'° to its motor D* for effecting each
advance or step of said rack and upon each
advance of the rack ¢*° the magnet ¢** with-
draws the dog'e® from the wheel ¢ and
permits the spring ¢*® to advance the escape-
ment wheel ¢57 a single step by means of the
arm e*, the gear e?’, the support or disk ¢,
and the pinion . The support or disk ¢*
carrying with it the operating pieces ¢® ¢° is
also advanced a single step during each ad-
vance of the wheel ¢*7 and is prevented from
additional movement by the engagement of
the dog ¢°® with one of the teeth of the es-
capement wheel ¢". The current flowing
along the line conductor or wire A is broken
by the feeding dog support «'" of the switch-
ing apparatus at the commencement of each
advance or step of the rack a* effected dur-
ing the connection of the conductor A to
the ground by the controlling device e, and,
consequently as the line conductor A is
broken, the magnet ¢* is deenergized and
its armature is returned by a suitable spring
to its mormal position and engages the dog
¢ with the tooth of the wheel €57, previously
engaged by the dog ¢*°. When the feeding

‘dog support " returns to its normal posi-

tion after each advance step of the rack o,
it closes the break in the line conductor or
wire A, ‘whereupon a current again flows
from said conductor or wire through the
controlling device ¢ and the conductor or
wire e to the ground, and effects the cor-
responding advance or step of the support
or disk ¢°7 carrying the operating pieces ° €.

These advances or steps of the rack ¢'° and
the support €°7 continue until the - desired
movable terminal of the switching ap-
paratus @ has assumed its operative posi-
tion. The operating piece ¢® then engages
the arm ¢% and cooperates with the spring
¢® for actuating the escapement dogs e% ¢**
to permit the spring ¢*® to effect the second
advance or step of the drum e’. The ter-
minals e ¢* are connected by said second
advance or step, and when the feeding dog

‘support @' engages the spring terminal a*

a current is free to pass from the grounded
source of electric energy at the main or com-
mon station D 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-
rent energizes the magnet a* of the switch-
ing’ apparatus ¢ and the armature of said
magnet withdraws the stop or dog ¢** from
operative position, whereupon the dog «**
connects the terminal support ¢* to the rack
a*®. The support ¢! is then carried forward

_by the rack ¢!° as the same continues its on-

ward movement owing to the continued en-
gagement of the terminals ¢*® ¢® which are
not disconnected by the second step of the
terminal support ¢?. Upon the first onward
movement of the terminal snpport a* of the
switching apparatus e, the spring «* is dis-
connected from the spring ¢’ and thereby
breaks the circuit through the line conductor
or wire Al -

The advance movement of the support or
disk ¢** and the rack o' continues after the
terminal support e* is locked to said rack as
the terminals e'® ¢° are still -engaged, and
when the movable terminal carried by said
support ¢* and previously forced to its oper-
ative position, has engaged the predeter-
mined fixed terminal, the operating piece ¢°
engages the arm ¢*° and cooperates with the
spring ¢* for actuating the escapement dogs

e* ¢%1 to permit the spring ¢2° to effect the

third advance or step of the drum ¢’. The
terminals e' ¢® ¢t ¢2 are then disconnected
and the terminals e'® ¢ ¢* are connnected,
whereupon the current from the main or
common station passes from the line con-
ductor or wire A ¢?? through the terminals
e* 65 ¢* and the conductor or wire A® to the
line conductor or wire A’, and then returns
to the main or common station and passes

through the terminal support «f, and its

movable terminal in operative position, to
the fixed terminal A7 engaged thereby, and
thence through the normally grounded line
conductor or wire of the subscriber’s station
with which cemmunication is desired. In
its passage, this current energizes the mag-
nets of the signals at the calling and called
stations and also energizes the magnet &*',
and ‘as the called subscriber removes his

telephone from the actuating piece of his

i8
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controlling device, the terminal support or
drum of said device is reversely moved and
the connection to the ground of the normally
grounded line conductor or wire leading to
said device is broken. The signals of the
calling and called stations then cease their
operations  and - the magnet 2 is deener-
gized.  ‘When the magnet ¢** of the calling
station is energized and deenergized as just

stated, the arm ¢** utilized as the armature

for the magnet '¢** is attracted toward the
pole of said magnet and is withdrawn there-
from by the spring e*. This movement of
said arm actuates. the escapement dogs €3
¢ to permit the spring ¢* to effect the
fourth advance or step -of the terminal sup-
port ¢* for disconnecting the terminals e'®
¢® ¢* and connecting the terminals e*® e* €5,
The talking current is then free to pass from
the telephone A® through the conductor or
wire A% to the line comductor or wire A%
and from said telephone through the con-
ductor or wire A?, terminals ¢° e'¢ e* and

‘conductor. er wire €22 to the line conductor

or wire A. .

When about to communicate through the
telephone A2, the snbscriber removes said
telephone from the actuating piece ¢'° and
as the spring ¢° elevates said actuating piece,
the arm ¢ registers with the flattened por-
tion.e™ of the shoulder ¢™ upon the terminal
support ¢” and engages the arm ¢%, thereby
rocking the escapement dog ¢* from oper-
ative position. The telephone A3 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 e** from operative- position,
whereupon the spring ¢*® effects the fifth
advance or step.of the support ¢°. The ter-
minals ¢ ¢* ¢f are then disconnected and the
terminals ¢'% e° are connected, thereby per-
mitting the passage of a current 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 a continuous step
by step advance of the support or disk %7
and the rack @' carrying the terminal sup-

- port at. Upon the last advance of the rack

55
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a*®, said rack and the terminal support ¢*

‘automatically return to their normal posi-

tion, and as the support or disk ¢*" completes
its revolution, the operating piece-¢®® secured
thereto’engages the arm ¢* and cooperates
with-the spring ¢*® for actuating the escape-
ment dogs ¢* ¢* to permit the spring €% to
-effect the sixth and last advance or step of
the terminal support ¢’. The controlling de-
vice e'is then. in its normal position and a
grounded current is free to pass there-
through from the line conductor A to the

ground for operating the signal A%,

15,261 -

In order that the operation of my invention
will be clearly understoogl let it be supposed
that the subscriber at station A? desires to
communicate with the subscriber at station
C? and that the latter circuit is represented
by the combination indicator 3—11.. The
hand ¢%.is rotated until the operating piece
e is in alignment with the #3 graduation
on the indicator ¢** at which time the oper-
atinig  piece ¢® is released to engage the proper
opening in the disk ¢¥. Then the hand *°
is rotated until its operating piece ¢° is in

‘alignment with the 11 graduation on the

indicator e** whereupon the operating piece
e is released to engage the proper opening
in the disk ¢*. The lever ¢** thereupon
is elevated and depressed for the purpose of
tensioning the operating spring e** ‘and this
operation of lever e*® it will be remembered
is effective through the interaction of the
arms e¢* and e* to operate the escapement
dogs €®® and ¢ to permit the rotation of
the support ¢” one step in its forward direc-
tion. ‘This results in moving the brush ¢* out
of engagement with the terminal ¢'2 which
disconnects the grounded conduetor ¢*° from
conductor A* to prevent other lines from at-

tempting to call station -A* while this sta-

tion is engaged in originatine a call. :
This first advance of the terminal support
¢" brings the brush ¢° into engagement with
the terminal e which it will be remem-
bered ‘is connected to ground through the
spindle ¢* and the conductor ¢** and as a
result of this connection a circuit is closed
for controlling the group selecting operation
of the switch ¢ at the main exchange. This
circuit extends from ground through' the
conductor ¢, spindle ¢, and terminal e'®
connected thereto, brush ¢®, magnet ¢*, con-
ductor A, magnet %, corductor ¢?', inter-
rupter spring ¢*°, support ¢, in its normal
position, connecting spindle D2, conductor
Dz, to the source of electric energy D3, con-
ductor D* to ground. This circuit is effec-
tive to cause the magnets-e? and a2 to at-
tract their armatures. ' The magnet a2
through the rod ¢* and piveted arm

forces the-lower end of the bar «*® into the .

notch @° in the rocking shaft D and this
shaft and the bar a*® elevate the support
@' which causes the .dog «'* to engage a
tooth of the rack a*® and elevate the rack
one step. -Ags soon as the support a'7 is
elevated from its normal position in engage-
ment with the interrupter spring o, the
circuit just described is opened. The mag-
net @* then de-energizes to permit the bar
a?® to detach itself from the rocking shaft
D3 and allow the support ¢'7 to return into
engagement with interrupter spring «*°, thus
again completing the mentioned operating
circuit. - The magnet ¢** of the controlling
device on energization and deenergization in
the manner just described, advances the disk
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a*" with the opérating pieces ¢* and e° one
step forward. The completion of the oper-
ating circuit again effects the energization
of the magnets ¢’ and ¢** and the operation
of relay e again elevates the support o7
to advance the “ack @2 a second step. When
the support is elevated from the spring
it opens the operating circuit of the relay
a*® whereupon the support ¢'7 again returns
Into engagement with the spring «*°. The
energization of the magnet ¢2* and its sub-
sequent deenergization all of which takes
place in synchronism with the operation of
the magnet ¢*° is effective to advance the
disk ¢*" an additional step forward. Since
it was assumed that the first portlon of the
designation of the wanted station C was “38”
the maornet a*® and magnet ¢** will be ener-
gized and deenergized a third time by the
closure of the circuit just describe.i and this
operation will be effective to advance the
rack ¢*® a third step so that the cut-out ¢
will be opposite the rod «° The rod a°
will then enter the cut-out ' and thereby

permit the brush ¢® to move into engage-

ment with its group of fixed terminals. At
the station A? “he disk ¢*" and its operating
pieces e® and ¢* have likewise been advanced
three steps so that the operating piece ¢®
will engage the arm ¢ to rock the shaft 34
and the arm e* connected therewith. The
arm e operates the escapement arm %
to permit the support ¢ to be advanced an
additional step under the control of its spring
e®*. This advance of support ¢° brm(rs
the brush e¢? into engagement with the
terminal ¢ but before “the support ¢'” has
ceased to engage the spring ¢ an operat-
ing circuit is “closed for the magnet ¢, from
glound conductor D#, the source of electric
energy D3, Conductor D#, spindle D*, sup-
port &7, sprmor @®, and off normal sprlngs
magnet ¢*2, conductor A, brush
¢%, contact ¢ which is electrlcally connected
to spindle e and conductor ¢ to ground.
The magnet «¢** is operated in this circuit
to attract its armature which by means of
rod a*° moves the stop dog a* out of engage-
ment with the notch in the dog a®%. The
spring a® forces the dog ¢ into engage-
ment with some one of the teeth on rack a'°
whereby the support a* is locked to the
rack at,

It will be recalled that the contact ¢® is
of such length that the brush ¢° continues to
engage it even after the support has made its
second step. The magnet ¢*® will there-
fore continue to be actuated in the circuit
previously described as extending from
ground, conductor D, the source of electric
energy D3 conductor D2 spindie D?, spring
@, conductor @ty m‘wnet a*®, conductor &
magnet e, brush es, contact 613 spindle e“’

conductor 2™ to (rlound Under the control
of this circuit _the magnet ¢*® forces the bar

) oaoement w1th the ﬁ}xed terminal connected -

is

a® into engagement with the notch in the
vocking shaft D® to rotate the support @’
CclIISIIlG' the dog «** to advance one step, the
rack o' and the support a* now locked to it.

When the support a'' disengages the
spring «* the magnets ¢** and ¢ deener-
gize, with the result that the energization
and deenergization of the magnet e ad-
vance the disk ¢%7 and the operating pieces
¢? and ¢° one step. Since it was assumed
that the second portion of the designation
of the wanted station ¢* was “11” the mag-
nets ¢* and e?* will be energized and de-
energized eight times in the manner just
described. It will here be noted that the
number of impulses transmitted for the sec-
ond portion of the designation of the want-
ed number is equal to the number of steps
between the hands ¢*® and ¢, In the pres-
ent instance, since the hand e38 is positioned
opposite gr adluation #3 and since the hand
¢*® is positioned opposite graduamon #11,
the distance between the two hands is equal
to eight steps, therefore the rack and the
suppmt locked. to it are advanced eight
steps.

VVhen the hand ¢* and its operating piece
¢® have thus been advanced eight steps, the
operating piece ¢° will engage the arm ¢*°
to actuate the escapement doas e** and e*
and thereby advance the support ¢ an ad-
ditional step. This will bring the brushes
e® and e* into electrical connection through
the contact ¢!®. The signal bells A* and ef
at the calling and cﬂled stations are thus
connectéd in a ringing cireuit which may
be traced from the grounded ¢onductor D4,
the source of electrical emergy D3 conduc-
tor D?, spindle D?, support ¢%, spring «*°,
conductor ¢®*, magnet a*%, conductors A and
e?, brush e‘*, contact ¢, brush e*, conduc-;
tor A®, resistance lamp e“, magnet of the
bell At, magnet ¢?%, conductor A1 conductor
Ao conductlno bar a®, brush a® now in en-._
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to conductor C8, contact C?, conductors C*
and C! winding of the magnet g#; magnet
of bell C¢, resistance lamp g%, conductor
C¢, brush g3, contact G*2 and conductor g®°
to ground The magnets of the bells A* and
C* as well as the magnets ¢ and ¢*' con-
trolling the terminal supports e and ¢ are
enerwlzed in this circuit, but the magnet a?¢

115

, does not receive suﬂ“lcmnt current to be ener-

gized. The bells A* and C* continue to ring
until the called party at station C? answers,
or until the calling party at station A? aban-
dons the call in the manner that has already
been described. When the called party at
station C? answers by removing his com-
municator C? from its support the pawl ¢°°
engages tooth ¢ upon the terminal support
g7 “and reversely moves the support against
the action of the spring ¢*° thereby bring-
ing the terminal ¢** into engagement with 130

120
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the brushes ¢* and ¢® to close a break point
in the talking circuit at the called station.
The reverse movement of the support ¢* in-
terrupts the ringing circuit just described

.and thereby effects the deenergization of

the magnet ¢?* which operates the escape-
ment dogs ¢*° and &*' to advance the sup-
port e” so that the brushes e¢* and ¢° are
electrically connected by the surface termi-
nal e*%. It will thus be seen that by the re-
sponse of the called party at station C? the
ringing of the bells at the calling and called
stations is immediately stopped and the con-

‘trolling ‘devices of the calling station and

called stations are advanced to complete a
talking circuit between them. The talking

. circuit extends from the communicator ASZ,

20
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conductors A® and A, conductor A, con-
ducting bar @® through the now operated
brush &°, through the fixed terminal corre-
sponding to the called station, conductor C8,

contact C?, conductors C*°, C?, C?, communi--

cator C¢, brush g¢° surface terminal ¢,
brush ¢*, conductor. ¢*2, conductor C, wind-

ing of the magnet ¢*%, conductor ¢®, spring -

¢*, support ¢*?, conducting spindle D?, sup-

port ¢, spring ¢, conductor ¢, magnet:

@, conductor A, conductor e¢®*,: brush e*;
“contact ¢'% brush €%, to the communicator A3,

In the event that the called party at sta-
tion C? is engaged originating a call or in

~conversation at the time when the calling

'35
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party at station A? attempts to connect

therewith, it will be impossible to close the.

ringing circuit since the brush ¢* will be out
of engagement with the grounded contact g2,

It will also. be impossible to call the station.

Az while it is attempting to originate a call
since the brush ¢* is likewise out of engage-
ment with the grounded contact e'2

My invention will now. be readily under-

" stood upon reference to the foregoing de-

45
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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 under-

stood that without departing from the spirit
of my invention: ¢onsiderable change may be
made in- the 'switching apparatus and the

‘controlling devices, ds ‘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:— » )
1. An electric exchange system compris-

-ing a main station; a series of circuits lead-

60
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ing to the main station, a switching appa-
ratus at the main station for connécting one
circuit with any of the others, a current gen-
erator  at the main station for controlling
the operation of the switching apparatus,
& subscriber’s controlling device for govern-
ing the passage of the current from said
generator, and means at-the main station

15,261

connected .to the switching apparatus and
to the circuit connecting sgid controlling de-
vice and switching appardtus, for automat-
ically governing the operation of the con-
‘trolling device, substantially as and for the
purpose described. ‘

2. An electric exchange system compris-

ing a main station, a series of circuits lead-

ing to the main station, a subscriber’s con-
trolling device connected to one cirenit. for
controlling the passage of the current there-
through, a switching apparatus connected
to said one of the circnits for connecting
the same with the other circuits, a mo-
tor connected .to the switching apparatus
for intermittently actnating the same, and
means at the main station connected to- the
switching apparatus and to the circuit con-
necting said controlling device and switch-
ing apparatus, and operated by each ad-
vance movement or step of the switching
apparatus for governing the operation of
the controlling device, substantially as and
for the purpose specified.

3. An electric exchange system compris-

ratus connected to each of said circuits for
connecting one circuit with any of the other
circuits, a continuously moving motor for
actuating the switching apparatus, normally
disconnected therefrom, connections between
the switching apparatus and the motor for
controlling the movement of the switch-
ing apparatus, a controlling device con-
nected to sald one of the circuits for gov-
erning the operation of the connections, and

means connected to: the switching apparatus -

for governing ‘the operation of the control-
ling device, substantially as and: for the pur-
pose set. forth, ' :

4., An electric exchange system compris-

ing a series of circuits provided with longi-

‘tudinally extending fixed contact-terminals,

each contact-terminal being connected to
one of the circuits, a series of switching
apparatus provided with movable terminals
connected to corresponding ecireuits and
movable across the contact-terminals, where-

by each switching apparatus, connects the
corresponding circuit with any of the other:

circuits, a motor for actuating the switch-
ing apparatus, connections between each
switching apparatus and the motor for in-
termittently connecting each switching ap-
paratus to the motor, electro-magnets for op-
erating said connections, and means for auto-
matically breaking the circuits to the electro-
magnets during the operation of the connec-
tions ‘between the switching apparatus and
the motor, substantially as and for the pur-
pose set forth. , :

5. An electric exchange system compris-
ing a main exchange, a plurality of out-go-
ing circuits, an incoming circuit, a switch-
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ing a series of circuits, a switching appa--
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ranged for a plurality of separate selective
operations for interconnecting said incom-
ing circuit with any of said out-going ecir-
cuits, a. variably operable sender for con-
trolling said switching apparatus over said
incoming circuit, a progressively movable
circuit-controlling switch assogiated with
sald incoming circuit for changing the re-
lation of said sender to said switching ap-
paratus. to' permit- said sender to control a
plurality of separate selective operations of
said switching apparatus and means connect-
ed to the switching apparatus for govern-
ing the operation of said sender.

6. An electric exchange system comprising
a main station, a- series of metallic circuits
leading to the main station and provided
with sub-stations, a current generator at the
main station connected to one of the circuits
for passing a current therethrongh, a sub-
scriber’s.controlling device at the sub-station
connected to said one of the circuits for au-
tomatically governinig the passage of the
current therethrough, a switching apparatus
at the main station for connecting said cir-
cuit with theé other circuits, and means at
the main station connected to the switching
apparatus and to the circuit connecting said -
controlling device and switching apparatus
for automatically governing the operation
of the controlling device, substantially as
and for the purpose set forth.

7. An electric exchange system comprising
a series of metallic circuits, an automatic
switching apparatus for connecting one of
the circuits with the others, said switching
apparatus being provided with separate elec-
trically controlled mechanisms connected to
the respective conductors of said one of the
circuits for controlling the operation of the
switching apparatus, and an automatically
operating controlling device for governing-

the passage of the current through said con-

“ductors to said mechanisms, and thereby con-
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trolling the operation of the switching ap-
paratus, substantially as amd for the pur-
pose .specified. : '

8. An electric exchange system comprising
a series of metallic circuits having corre-
sponding wires normally connected and their
opposite wires normally disconnected, and
provided with longitudinally extending fixed
contact terminals, a series of switching ap-

‘paratus provided with movable terminals

connected to the normally disconnected wires
of the circuits and movable across. the con-
tact terminals for connecting.said discon-
nected ‘wires, whereby each switching appa-
ratus connects the corresponding circuit with

any of the other circuits, a motor for actu--

ating the switching apparatus, connections

between each switching apparatus and the .

notor for .independently connecting each
switchihg apparatus to the motor, electro-
magnets for actuating said connections, and

17

means for breaking the circuits to the elec-
tro-magnets when the corresponding switch-
Ing apparatus are connected to the motor,
substantially as and- for the purpose de-
scribed.

9. An electric exchange system comprising
a series of metallic circuits, each provided
with a fixed longitudinally extending con-

70

_tact-terminal, a series of switching appa-

ratus -each provided with a terminal con- 75
nected to the corresponding circuit, 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 circuit for controlling
the operation of the corresponding switch-
ing apparatus, controlling devices connected
to the circuits for automatically governing
the passage of the current to said mecha-
nisms, and means connected to the switching
apparatus for governing the operation of

80
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‘the controlling devices, substantially as and

for the purpose specified. .

- 10. An electric exchange system compris-
ing -a main station, a series of circuits lead- .
ing to the main station and provided with
sub-stations, a current generator at the main
station connected to one of the circuits for
passing a current therethrough, a control-
ling device at the sub-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 conneécting said circuit with the 100
other circuits, said switching apparatus be-
ing provided with a member movable from
its normal position for effecting the desired
connection made by the switching apparatus

“and automatically returnable to its normal 105

position, means connected to the switching
apparatus and the circuit connecting said
controlling device and switching apparatus’
for automatically governing the operation ;
of “the controlling device, a stop for nor- 110:
mally preventing the return movement of
said member, and means connected to said

‘member and automatically operated thereby

for forcing the stop from operative position
and permitting return movement of the 115
member, substantially as and for the pur-
pose specified. :

11. An electric exchange system compris-
ing a series of circuits, a switching appara-
tus connected to one of ‘the circuits, and 120
provided with a plurality of terminals for
connecting said circuit with the others,
mechanism for forcing the desired terminal
into operative position, a motor for actuat-
ing the switching apparatus, connections be- 125
tween the switching apparatus -and the
motor for connecting the switching appa-
ratus to the motor, an electro-magnet for
pperating said connections, and means for.
breaking the circuit to the electro-magnet 130
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when the s“.witchingvappafa’ms is connected

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

12, A a electric exchange system compris-
ing a .aain station, a series of metallic cir-
cuits, leading to the main station and each
provided with a fixed longitudinally - ex-
tending contact-terminal, a series of switch-
ing apparatus at the main station each pro-
vided with a terminal support, a- plurality

of terminals independently movable on said

support and movable across the fixed con-
tact-terminals, - for connecting “the corre-
sponding circuit “with the. ‘other circuits,
means . for electrically connecting the mov-
able terminals to the corrésponding circuit,

-and ‘with separate electrically controlled

- meéchanisms connected to the respective con-

20
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ductors: of said circuit for comtrolling the-

operation of the switching apparatus, sub-
stantially as and for'the purpose described.

13. An electric exchange-system: compris-
ing a series of circuits and a switching ap-

paratis connected to.one of the circuits and'

provided. with a movable terminal-support,
a plurality of terminals carried by the moy-

. able terminal-support for connecting said

.30

one of the circuits with any of the other cir-
cuits, said terminals. being movable. inde-

pendently into their operative position and

" being  normally . electrically ~disconnected

35
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- terminals for. connecting the corresponding
© 45

“from sgid one of the circuits,and means for

electrically connecting the terminal to said
one of the circuits, substantially as and-for
the purpose described. L

"14. An electric exchange system compris-
ing a series of circuits each provided with a
fixed longitudinally -extending contact-ter-

minal, a series of switching apparatus con-.

hected to the circuits ‘and each provided

with a terminal support, a- plurality of ter- -

minals independently movable on said sup-
port and movable across.the fixed contact-

circuit with the other circuits, said terminals
being electrically disconnected from the cor-
responding circuits,. and  means for electri-

" cally connecting the terminals to their sup-
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described, ;
15. An electric exchange system compris-

“ports, substantially as and for the purpose

ing a main station, a series of circuits lead--
ing to: the main station and each provided:
with a fixed longitudinally extending con-

tact-terminal, a. series of switching appa-
ratus connected to the.circuits and each pro-
vided-with a plurality.of terminals movable
across the fixed: contact-terminalg and  con-
nected to the corresponding circuit for con-
necting said circuit: with the other circuits,
a' subscriber’s controllihg device connected
to one of the circuits for governing the pas-
sage-of the current therethrough,and means
at the main station connected o' the corre-
sponding switching apparatus and to the

ST
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circuit .connecting said controlling device
and switching apparatus. for automatically

- governing the operation of said"cdntrolling

device, substantially as and for the purpose
specified. : '
16. An electric exchange system compris-

ing a main station, circuits leading ‘to the

70

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

75
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to the respective conductors of said -circuit -

and provided with electric-conducting means

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

eration ‘of:said mechanisms, dnd connected

85..

adjustable operating pieces for automati- -

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 series 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 circuits said
switching apparatus being provided with
separate - electrically operated mechanismg

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-
miatically regulating the operation of the

90
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‘connected - to respective -conductors of said

100
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electric-conducting means for controlling the -

hands for indicating the position of the con-
nected operating pieces, substantially as and
for the purpose specified.

18, An electric exchange system compris-
ing a main station, a series of circuits lead- -
ing to the maip station, a switching appa-
ratus at the-main station for connecting one
of said circuits to the other circuits said
switching apparatus being provided with
independent - electrically. operated mecha-
nisms connected to respective conductors of
said one of the circuits, and a controlling
device connected to said circuit and pro--
vided with electric-conducting means for

110°
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controlling the passage of the current over -
said circuit, and effecting the independent .

operation of said mechanisms,connected op-
erating pieces adjustable toward and away
from each other for automatically regulat-
ing the operation of the electric-conducting
means, and an indicator having graduations
arranged in proximity to the path. of said
operating pieces, substantially as-and for
the purpose set forth.
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19. An electric exchange system compris-
ing a main station, a serles 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 one

" of the circuits, a controlling device connected

10
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to said circuit and provided with indicat-
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 electric-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
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movable in proximity to the graduations for

indicating 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 - genérator 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 automati-
cally breaking the circuit between the gen-
erator and the switching apparatus and for
automatically completing the circuit be-

‘tween the generator and the signal at an-

other of the sub-stations, substantially as
and for the purpese set forth.

21. An electric exchange-system compris-
ing a main station, a series of circuits pro-
vided with sub-stations having signals, a
current - generator at the main station, a
switching apparatus at the main station for
connecting ‘a line-conductor of one of the
circuits to a line-conductor of a second cir-
cuit, having its signal in circuit with the lat-
ter conductor, and means at the sub-station
of said one of the circuits for completing
the circuit between the generator and a sec-
ond line-conductor of said one of the cir-
cuits, and for connecting said second line-
¢onductor at said sub-station to the first

- line-conductor and completing the cireuit

55

between the generator, the first and second
line-conductors of said one of the circuits,
said line - conductor of the second ecircuit,

- and the signal in circuit with the latter line-

conductor, substantially as and for the pur-

. pose -specified.
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92. An electric exchangé-system compris-
ing. a main station, a series of circuits pro-

- vided with sub-stations having signals, a

current - generator at the main station. a
switching apparatus at the main station for
connectinga line-conductor of one of the cir-
cuits to a line-conductor of a second circuit,

ie

having its signal in circuit with the latter
conductor, and a controlling device provided
with means for automatically completing
the cirenit between the generator, a second
line-conductor of said one of the circuits,
and the ground, and for automatically
breaking said circuit and connecting said
second line-conductor at 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-
cuits, said line-conductor of the second cir-
cuit, and the signal in circuit with the latter
Iine-conductor, substantially as and for the
purpose set forth.,

23. AAn electric exchange-system compris-
ing a main station, a series of circuits pro-
vided with sub-stations having signals, a
current-generator at the main 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
line-conductor of said one of the circuits, for
connecting 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 line-conduc-
tor of the second circuit, and the signal in cir-
cuit with the latter line-conductor, and for
breaking the latter circuit and stopping the
operation of the sighal in circuit with said
latter line-conductor, substantially as and
for the purpose specified. .

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

_circyits to a line-conductor of a second cir-

cuit having its signal in circuit with the lat-
ter conductor; and a controlling device pro-

‘vided with means for automatically complet-

ing the eircuit between the generator, a sec-
ond line-conductor of said ene of the cir-
cuits, and the ground, for automatically
breaking "said circuit and connecting said
second lne-conductor at said sub-station to

110
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the first line-conductor and completing the -

circuit between the generator, the first and
second line-conductors of said. one of the cir-
cuits, -said line-conductor of the second cir-
¢uit, and the signal in circuit with the lat-
ter line-conductor, and for breaking the lat-
ter circuit and stopping the operation of the
signal in circuit with said latter line-con-
ductor, substantially as and for the purpose
set forth.

95. ‘An electric exchange-system compris-

"ing a main station, a series of circuits pro-

120
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vided with sub. stations having signals, a cur--

rent-generator at the main station, a switch-

ing. appqratus at the main statmn 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

conductor, means ‘at the sub-station of said
one of the circuits for completing the circuit
~between the generator and a second line-con-
ductor ‘of said one of the circuits, and for
- connecting said second line-conductor at said

sub-station to the first line-conductor and

completing the circuit between the genera-
‘tor, the .first and sécond -ling-conductors of
said one of the circuits, said line-conductor
of the second circuit, and the signal in eir-

cuit with the Tatter Jine-conductor, 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 circuit to a second line-conductor of
said second circuit, substantially as and for
the purpose described.

26. ‘An electric exchange system compr1s-

ing a main station, a series of circuits pro-:
“vided with sub- s’catlons having s1gnals a

current-generator - at the- maln statmn, a
sw1tch1ng apparatus at the main station for
connecting a line-conductor of one of the ¢ir-
cuits to a line- conductor of a second circuit,
having. its signal in cireuit with the latter
conductor, a -controlling . device provided
“with' means for automatlcally completing
the circuit. between the generator, a second
line-conductor of said one of the circuits,
and the ground, and. for automatmally
breaking said circuit and conmnecting said

second line-conductor at sald 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-
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cuits, said line-conductor of. the second
‘circuit, and the signal in circuit with the
Tatter line- conductor, and means at_the sub-
station of the second circuit for connecting

said line-conductor of the second circuit af .

‘the sub-station of the second circuit to'a sec-
ond line-conductor of said second circuit,
substantmlly as and for the purpose set
forth,

- 27. An electric exchange-system compns—
ing a main station, a series of circuits pro-
vided with sub-stations havmg signals, a

- current-generator at the main station, a

55,

60

switching apparatus at the main station for

connecting ‘a line-conductor: of one of the ‘

circuits to a line- conductor “of a second cir-
cuit, havingits signal in circuit with the lat-
ter conductor, electric communicators at the
sub-stations normally disconnected from the

circuits, & controlling device at the sub-sta-

tion of said one of the circuits for complet--

_ing the circuit between the generator and a

5 second line-conductor of said one of the cir-

cuits, and for. connecting said second line-

“tions,
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conductor at said sub- gtatlon to the first .

line-conductor and completing the circuit
between the. generator, the first and second

line-conductors of said one of the circuits;

said line- conduct'or of the second circuit, and

10

the signal in circuit with the latter line-con--
ductor, said controlling device being provid-

ed with meang for connectmg the electric

* communicator at said station to the adjacent

cireuit, and means at' the sub-station of the
second circuit for controlling the eperation

. of said means of the controlling device, sub-

stantially as and for the purpose described.
28. The combination of a terminal-sup-

- port movable lengthwise, a plurality of ter-
‘minals carried by the support and movable

independéntly, said -terminals -being nor-
mally arranged ir their inoperative posi-
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, substanmally as. and
for the purpose set forth.

. The eombination of a series of electrlc
c1rcu1ts, a longitudinally movable support
provided with a plurality of terminals for

connecting one of the circuits with the other ‘

circuits, said terminals being normally elec-
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trlcally disconnected” from the correspond-

_ing circuit, a rack movable lengthwise of the
'support means- for electrically connecting

the desired terminal with the correspond-
ing circuit, said rack being movable with
said support for moving said terminal tothe

desired position, mea,ns for comnnecting the

rack to the support, a dog for feeding the
rack, a support for operating the dog con-
nected thereto with a.lost motion, and elec-
trically controlled mechanism for forcing
said support and the desired terminal into
operative position, substantially 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 otheér circuits, a
rack normally disconnected from the sup-
port for moving the sae to the desired posi-
tion, a magnet for automatically connecting

the rack to the support, and an electrxcally

controlled feed for the rack, substantlally as
and for the purpose described.

31. The combination of a series of electri¢
circuits, a movable support provided with a
rack and a terminal for connecting one of

‘the cirenits with the other circuits, a -stop
for preventing return movement of the sup-
‘port, a movable operating piece for forcing

the stop from operative position connected to
the support whereby the operating piece is
automatically actuated by the support, sub-
stantially as and for the ‘purpose spccxﬁed
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32. The combination of a series of electric
circuits, a movable support provided with a
terminal for connecting one of the circuits
with the other circuits, a feed for forcing
the support from its normal position, a con-
tinuously rocking shaft normally discon-

2%Veed, 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. . , -

83. The combination of a series of -electric
circuits, a movable support provided with a
terminal for connecting one of the circuits
with the .other circuits, a feed for forcing
the support from its normal position,‘a con-
tinuously rocking. shaft normally discon-
nected
mechanism for ~connecting the feed to the

‘'shaft and governing the movement of the
*support, and a circuit breaker for automati-
cally breaking the circait to said mecha-

nism upon each movement of the support,
substantially as and for the purpose set

forth. : .
34. The combination with a series of cir-

‘cuits converging at a main station, a switch-

ing apparatus for connecting one of the cir-
cuits with the other circuits, said switching
appatatus being provided with ground-con-
nections at the main station for connecting

‘both conductors of said one of the circuits

to the ground, and means for breaking the
circuit between one of said conductors to
the ground at the main station; of a con-
necting device for automatically 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 one of the cir-
cuits to earth 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
circuit to earth at the main station and
through the ground-connection of the con-
necting device, and means for breaking the
circuit from said conductors to the ground-
connection and for connecting together both
conductors of said circuit, substantially as
and for the purpose described.

85. An automatic 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-

60

conductors, a switching mechanism having
a plurality of contact-terminals, a separate
terminal-support for each circuit provided
with a plurality of movable terminals,
ground-connections for connecting condue-
tors of each circuit to the ground, and means

65 for breaking the circuit between one of said

rom the feed, electrically operated -

oL

conductors to the ground at. the main sta-
tion, s current-generator suitably connected
to the switching mechanism for controlling
the operation ‘of said mechanism, and con-
necting devices located at the sub-station of
the metallic circuits for controlling the op-
eration of the current-generator, said con-
necting devices being each provided with
ground-connections for connecting the con-
ductors of the corresponding circuit_to the
ground, means for making and breaking the

70

circuit between said conductors and ground- -

connections, and operating pieces for actu-
ating said means, said operating pieces being
capable of assuming a plurality of positions,
substantially as and for the purpose speci- -
fied,

36. An electric exchange system compris-

ing a main station, a series of circuits lead- -

‘ing to the main station, switching apparatus

at the main station for connecting one cir-
cuit with any of the others, a source of cur-
rent at the main station for controlling the

operation of the switching apparatus, a con-

trolling device including a variably oper-

able sender and a progressively movable

sequence switch for associating said sender

with one of said eircuits, said controlling

device controlling the passage of current .
from said source and means connected to the

switching apparatus and to the ecircuit con-

necting said controlling device and switch-

ing apparatus for automatically governing

the operation of the controlling device.

37. An electric exchange system compris-
ing an incoming circuit, a series of out-go-
ing circuits, an. automatic switch connected
to said incoming circuit for connecting said
incoming circuit to any of said out-going
circuits, a sender having a plurality of va-
riably adjustable registers each of which is
arranged to receive and store one portion of
the designation of an out-going circuit, a
multi - position® progressively movable se-
quence switch for operatively associating=
said registers with said incoming circuit in
succession, whereby said automatic switch
is selectively advanced in accordance with
the setting of the first register and then
selectively ‘advanced in accordance with the
setting of the second register, and means
connected to the automatic switch and to
said incoming circuit for automatically gov-
erning the operation of said sender.

'88. An electric exchange system compris-
ing a series of circuits provided with sub-
stations having signals, said circuits bein

_arranged in groups, a main station provide

with a switching apparatus arranged to be
selectively operated to select a group of cir-
cuits and to be operated subsequently to
select a . circuit in the selected group, an in-
coming circuit terminating in said switch-
ing apparatus, a source of electric energy
at the main station, a sender, operating
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means for directively advancing said switch-
ing means through its various operations,
said operating means being: controlled: by
said sender over said incoming circuit and
being. energized from- said source of electric
energy, and a circuit automatically com-
pleted between said source of electric energy
and the signal at the station of the selected
circuit. :

--39. An- electric exchange system compris-

“ing-a series of telephone lines terminating

15

in"groups, a signal for each line, an incom-
ing circuit, a switching apparatus conhected
to said incoming circuit and provided with
a plurality of terminals for connecting said
c¢ircuit to-a. desired telephone line, mecha-

- mnism _for releasing the desired terminal into-

20

25

80
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operative position with respect to a desired
group of lines-and for advancing the oper-’
ated terminal into engagement with the
wanted line, a source of signaling current,
a circuit controlling device individual to said
switching apparatus for rendering  said
mechanism effective and for subsequently
disabling it on the selection of the wanted
telephone line; means including said device
for completing a signaling circuit to said
wanted telephone line and for discontinuing
said signaling’ circuit on the response of the
called party and means including said device
for ‘electrically conmecting the terminals of

said switeh to said incoming circuit.

40. An electric exchange system compris-
ing a seéries of telephone lines, a substation
for each of said telephone lines, a terminal
bank comprising groups of flat longitudi-

nally extending fixed contact terminals insu-

40

including a vertically movable support hav-

45

latedly separated from each otheér; each tele-

-phone line terminating in a fixed contact ter-

minal, a plurality of switching devices each

ing a plurality of independently movable
and normally 1noperative téerminals secured
thereto, terminal releasing members on said
support one for each movable terminal, each
terminal-releasing member having a normal

' position, each switching device also-inelud-

50

ing a vertically extending bar provided with~

.a series of elements one of which is individ- -

ual to each terminal releasing member, each
succeeding element of the series being at a

- greater distance from thie normal position of:

55

its associated -téerminal releasing member
than the element just preceding it in the se-
ries, a constantly operating horizontally ex-

~ . tending shaft common to said switching de-.
" vigces, an incoming circuit.terminating in each

80

“five terminal releasing members for render-

“switching device but normally’ electrically
-disconnected from its movable terminals, op-
erating means controlled over said incoming

circuit to co-operate with said shaft and in-

celuding said vertically extending bar and its

ments which coeperate with their respec-

“clircuit.
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ing the desired terminal operative, said op-
erating means. subsequently advancing said

terminal into engagement wath the fixed ter--
minal of a wanted telephone line, means for:

characterizing a wanted telephone line ag
busy - or idle, means responsive to the idle

signaling the same and means actuated by
the response ,of the called party for aute-
matically discontinuing the signaling of said
selected line and electrically connecting said
incoming circuit to its movable terminals.
41. The combination of a plurality of hori-
zontally extending flat:contact terminals in-
sulatedly mounted with contact portions ex-
posed, said, contact terminals being arranged

65

70

condition of a selected telephone line for

75

80 -

in groups spaced from each other, a plural-

ity of vertically movable supports each hav-
ing a plurality of terminals; one of*said ter-
minals being provided for each group of con-
tact terminals, each of said terminals being
normally inoperative but selectively and in-
dependently movable into co-operation with

~its.group. of contact terminals, a power shaft
.common to and extending horizontally adja-.

cent to said movable supports, a source of

85

g0

power for constantly operating said shaft

and means including electromagnetic means

directively controlled from a distant point - =

‘and -co-operating with said power shaft to

render the desired one of said terminals op-
erative and subsequently to actuate said op-
erated terminal and its movable support
seliactively over its group of contact termi-
nals. S ‘ : =

42. An electric exchange system compris--
ing a series of telephone lings terminating in

95 -

100

groups, a signal for each line; an. incoming

circuit, -a switching apparatus connected to
said incoming circuit and provided with a
plurality of terminals for connecting said
circuit to a desired telephone.lirie, mecha-
nism directively controlled over said incom-

ing circuit for forcing the desired terminal-

105 -

into operative position with respect toa de-

sired group of lines and for advancing the
operated- terminal. into_engagement with a
wanted telephone line, a source of ringing
current, a circuit controlling device,; means
including said device for completing a signal-
ing circuit from said source of ringing cur-

rent to said wanted telephone line and for.
discontinuing said signaling circuit on the"

response of the party on said wanted tele-
phone line and means including said device
for electrically connecting the terminals of
said switching apparatus to said.incoming
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43. An electric excha‘nge‘ system. 'comp'i'isv- _

ing a series of telephone lines terminating in

groups, an incoming circuit, a switching ap-
paratus connected to'sald incoming circuit
~and provided with a plurality of terminals
for connecting said incoming circuit to a de-

125 -
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sired telephone line, mechanism directively
controlled over said incoming circuit for
~forcing the desired terminal into operative
position with respect to a desired group of
lines, and for advancing the operated termi-
nal into engagement with the wanted tele-
phone line, a circunit controlling device and

'

means including said device for electrically
connecting the operated terminal of said
switching apparatus to said incoming cireuit 10
when said switching apparatus has seized a
wanted telephone line.

ALEXANDER T. BROWN.



