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UNITED STATES

Patent OFFICE.

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA.

- TELEPHONE-SWITCH. .

BPECIFICATION forming part of Letters Patent No. 237,222, dated February 1,1881. -
.~ . Application.fled February 7, 1880, :

To all whom it may . concern: S
"~ Be it known that I, GEORGE WESTING-
HOUSE, Jr., of Pittsburg, county 'of Allegheny,
State of Pennsylvania, have invented or dis-
covered a new and  useful -Improvement in

Telephone-Switches; and I do hereby declare

" the following' to be a full, clear, concise, and

10

exact description thereof, reference being had
to the'accompanying drawings, making a part

-of this specificatjon; in which—Ilike letters in-

dicating like parts— '

‘15

Figure 1, Sheef 1, is a view, in perspective,

of a telephoue-switch -apparatus illustrative.

of part of my present invention. Fig. 4 (on
the same sheet) is a detached:view, in per-
spective (but to a reduced scale) of the disks,

" contact-pieces, &c., and more particularly de-

siguned to illustrate the relationghip to each

"-other of the projections on the disks by means

20

of which sueccessive cireuits are made and
. broken. Fig. 2, Bheet 2, is a transverse ver-

tieal section of the apparatus of Fig. 1 in the

. planecof the line @ z of Fig. 3.  Fig. 3is partly

25

30

4 top or pl4i view of the same apparatus and

“partly asection in. theline y y of Fig. 2. "Fig.

5, Sheet 3, is'a sectional elevation in the plane
of the line 2’ «' of Fig., 3; and Fig. 67illas-
trates, by outline diagram, the manner of em-

bodying my present improvements into a tele- |

phone system. - : :
In general terms; the apparatus embodying

" the present invention may be said to consist

of a union er consolidation of tlie main ele-

. ments of utility embraced in patents granted

" 35

to- me December 30, 1879, Nos, 223,201 and
228,202, togetlier with the addition of eertain
features which go to perfect the union. The

" system of apparatus to which said patents

.. relate, and to which the presentimprovement
40 . g
"~ orexchange, such substantially as is common
in city telephonic systems, an outlying or aux:

also relates, involvesa maio or certral station

. iliary station or exchange, where the wires of

two.or more local users can conveniently and
advantageonsly be brought-together, and the
apparatus &o -constriicted and combined that
the operator at the central exchange is:sub-

- jeet to, call from any one of the local users,

.50

and can also call cne or move losal users, and

‘also can pub any two local users in tele-

phonic communication with each qth'er_, all the

| other users being ‘theniiockéd out. - In my

present invention I provide for the doing of
this work by the use of a single wire, which I
term the ‘“main-line wire,”” between the cen- 53
tral and the auxiliary exchanges; also, in the
present apparatus I use, by preference, only a
single battery, but that of considerable power,

at the central station, by which to operate the
auxiliary apparatus, and also make ealls and 60.
hold conversation. . R .

In the drawings, F represents any suitable
frame-work, made of non-conductingmaterial,
This frame-work, with the appliances belong-
ing thereto, is to be arranged at the auxiliary 65 -
exchange Y, Fig. 6. The main-line wire s,
which leads from the central exchaige, Y,
Fig..6, is secured to the binding-post 1, Figs.

2 and 3. From this post a wire, «, leads
through the maguet A. to the binding-post O, 70
and a wire, ¢/, leads thence (under the ma:
chine for convenience) to a metallic plate. 8.
Wires &', ¢, ¢, and s* lead one from each local
user to the binding-posts 3, 4, b, and 6, re-
spectively.  Posts 2 and 7 are for ground-con- 73
neetions; also, post 2 has a wire connection,

&, with a metallic post, 9, the function of which
will be presently explained. i

In the frame-work are two rotating shalfts,

P and ¥, one of which, P, has a cord and 8o
weight, p,for effecting its rotation,and a clock-
work mechanism, 9',-for winding itup. Ouna
shaft, P?, is an escapement-wheel, T, which
operates in- connection with the escapement-
arms shown on the end of the lever A% by 83
which to permit, as niay be desired, the proper”
movement, step by step, of the shaft P'. The-
escapement-shaft is- geared, as at »%, to the
-shaft' P, and P is also geared to P’ by gedr-
ing; asat p’. As the teeth and catches of the go
escapement go out of engagement with each
other, the shaft P’ is unlocked and the weight
on the cord p, acting through gearing p’, ef-
feets the rotation of P’; bub as the tecth and
catches of the escapement again engage they 95
arrest the rotation of the shaft P?, and conse-
queéntly of the shafts P aud-P'. "'This escape-

| ment is operated from the magnet A by means’

of an armature, A’, pivoted to a bracket, A%

A set-screw, A° passes through the stem of 1cc
thisarmature and bears on the free. end of

the eseapoment-lever A, which'is pivoted to
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~a post, A% and its motion is regulated by a

5

10

spring temper-serew, A% A set-screw, A%,
limits the upward motion of the armature A’
For convenience I have shown the lever A as

angular or crooked, Fig. 3, and it is fulerumed

by a tubular socket, A’, on-a bearing or shaft

supported at one end, A%, in the frame, and at
- the other end by the post A®. 'The form of the
‘lever, however, is not material.

B B BB B* B The last of these disks, B,
has a eylindrical periphery, and on each of the

. others is a projection, ¢ ¢ ¢ ¢ ¢, Figs. 4 and
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5, the function of which will be presently ex-
“plained. .

Under or opposite each disk is a contact-

piece, preferably having a slight spring ac-
tion, the same being lettered e ¢ ¢’ ¢’¢' ¢.  The

first contact-piecc is connected by a wire, b,

with post 2, and the successive posts 8 6, by like
wires V' %, are connected with contact-pieces
¢ ¢ in order. Also, opposite the disks B’ BY,
1 arvange a series of switch-posts, 4, one to
each disk.
ing contact-piece ¢ ¢' is carried up and over
the end of its switch-post in a hook shape, as
shown at ¢, Figs. 2 and 5, so as to-form a gc-
ries of switch-springs. This hook shape is
such and the spring action is such that the es-

capement-levers D', presently to be described,

when in one position, will be in electrical con-
tact with the corresponding switch-springs,

“and the latter will be clear of the switch-posts,

as shown in Fig. 2 by full lines; but when in

5 their other position such contact will be bro-

ken and the switch-springs will come into elec-
trical contact with the switeh-posts, as shown
by dotted lines in the same figure. .
At D', I have shown a series of escapement
locking and unlockinglevers,corresponding in
number with the local users, and arranged one
opposite each revolving disk andswyiteh-post.
D is simply alocking and unlooking lever, and
has a weighted locking-arm, &, and an unlock-
ing-arm, d. Each of the levers D' has a like
unlocking-arm,d, and a weighted !ncking-arm,
d', and ahook-ended escapement-arm,d’. The
weighted lockig-armsd operate, by projecting
pins @, on orin theslots g of a non-conducting

locking-bar, G, in the manner substantially as’

described in Patent No. 223,201, above referred.
to. The hooks on the endsof the escapement-
arms.d® engage counter-hooks on the ends of
arinature-leversh. Each suchleveris pivoted

on and makes electrical communication with’

the adjacent arm of the core of a magnet, H,
and the end of the lever over the other arm of
the magnet has sufficient -range of motion to
be raised and depressed far enough for the
hooks ath*tobe'engaged and disengaged there-
by. These magnets, &c., eorrespond in num.
ber with the local nsers, and the ground-con-
nection is made from them by . carrying their
ground:wires to & metallic plate, 10, in which
is mounted the ground-wire post 7, from which
awire,w, Fig. 2,\ leads to the ground. ‘The
anlock ing-armsdare thrown forward by means

On the shaft P’, T arrange a.series of disks,

The tail end of each correspond-

of wrists or pltojecliioﬁs i, one on each of the
rotating disks B B, and each such arm has 3

| shoulder, knob, or projection, z, through which

contact is made or broken with -the switch-

8prings €% . . . ,
The locking-bar G is mounted in pivoted

supports G, and its range of motion is limited,
as may be desired, by means of set-serews g,
One of thesesupports, made of metal, is pivoted

_on the plate §, so as at all times to be in elec-.
trical communication therewith, and when the.

70

apparatus is in its normal or zero position that .

support G'and its plate 8 are in electrical com-

munication, by the metallicset-screw, with the

post 9. ~ : .

' To complete the wire conneetions in-this ap-
paratusawire, ¢?, is run from the plate 8 to the
contact-piece ¢, and in doing so passes under
the feet i’ of each of the switeh-posts 4, soasat
all times to be in.electrical contact therewith.

‘When the apparatus is in its normal or zero
position the operator at the central station has
a circuit through the main-line wire 8, wiresa,
magnet A, wire @/, plate 8, locking-bar support

80

85

90

@', set-serew ¢', post 9, wire §°, post 2, and wire .
? b b b )

w' to the ground, all other maiu-line_connec-
tions being then bioken at some point; for,
although the wire o’ also leads from the post 2
to contact-picce ¢, which is always in contact
with disk B®, all of the other disks on the shaft
P’ are clear of the corresponding contact-pieces
e to ¢'—that is, the projections ¢¢* are away

from the contact-pieces—and as the lever D
- has then no further electrical connectionto put

it into any circuit, it is practically. insulated.
Also, in the normal or zero position each loeal
user has "a circuit through the apparatus, to
illustrate which I will take user No. 1, whose
wire s* is connected with the post 3. - Thewire
V' from that post goes to contact-piece ¢, which

95

latter, by its tail-piece at-¢’, is in contact with -

the knob or shoulder z of the unlocking-arm
d of the corresponding lever D', . Thence elee-
trical communication is through the engaged

-or interlocked armature-hooks at #*, armature-

lever h, magnet H; plate 10, and post 7 to the
ground-wire w. :

In Sheet 3, Fig. 6, is shown by f]iagrétm the

relation of stations qnd connections, so far as
is necessary in order to illustrate the opera-
tions to Le deseribed. The central or main
exchange Y'has a battery, R, which hasacon-
siderable power or capacity, a telephone ap-
paratus and battery, R, and a key; R%.. -Ordi-

110

115

120"

parily the main-line wire s, through the key .

R? post 7, and wire 7, will be in communica-
tion with the telephone, that connection being
preserved by spring.r%.  The ground-wire of
the main battery is represented at 7°.

s

‘r25

The auxiliary apparatus- hereinbefore de- .

seribed is arranged atan auxiliary station rep-
resented by Y. - . RS
At W', T have indicated-the station, bouse,

No. 2;7and so on in order. -
It'will be nnderstood that the number of
Iocal users may be varied-abt pleasure, and

1 36
or office.of user No; 1, and at W* that of user -
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while in the apparatus I have shown connce-
tions for four local users,such number may be
increased or lessened, as may be desired, by-
adding or taking off the appliances deseribed
5 as belonging to each local ecircnit and short-
ening or lengthening or keeping in proper pro-
portion the eontact-faces of the rotating disks,
. Each loeal user is to havetelephone apparafus
and battery, as indicated at R’; but by prefer-
ence a relay, R, is to be inserted in the line
- of his battery-wires §*, and with-a calling key
or button at #%, The:relay wiil operate a bell-
ringing apparatus, r% in the usual way.
That the operation of thisapparatus may be
" 15 fully understood, I will assume, first, that a
* loeal user—say No. 1—desires to converse with
. the operator at the main exchange, or to send
some message through him. To dothis he’
closes his cireuit in the usual way, eleetrical
action then taking placethrough higeircuit,

10

by wire s to post 3, by wire ¥, contact-piece

¢, its tail-piece ¢% knob », arm 4* of lever D',
armature-lever 2, magnet H, plate 10, post 7,
tothe ground. This results in depressing the
rear-end of lever %,.releases the hooks at #’,
and thereupon the lever D’ turns on its pivot
in the post D* to the position shown by the
dotted lines in Fig. 2, with the following re-
‘sults: First, the pin & on the locking-arm d,
passing down the underlying slot g of the lock-
ing-bar G, shifts the latter to the right, so ag
‘to lock out all other.ed-users, substantially in
. the manner deseribed in Pdtent No. 223,201,

above referred to; second, the knob & ceases

30

35 _
" of it, s0 asto break thatline of electrical comn-
munication, and also let it-spring over fill the
best or hook.end comes in contact with the
switch-post 4.© From that point a new circuif
is thus established for the local user through
awiteh-post ¢, its foot ', wire &', plate 8, wire
a', post o, magnet ‘A, wire a, post 1, and wire
s, t6 the central exchange. As#athird result,
the shifting of the locking-bar breaksthe con-
-nection of the support G’ with theset-serew ¢/, -
and breaks the previously-existing main-line
cireait, Hence one and only one circuit now
" exists—viz., from local user No. 1 to the main
_exchange, -throngh the auxiliary exchange.
Conversation may be had or messages sent
over this cireait in the usual way, and if the
loeal user desives if, he may be switched into
‘communication at the main exchange with.
any other telepbone: user having a wire con-
55 nection of any kind with such main eschange. -
After conversation is through, the main op-
" erator restores the apparatus to the normal or
. zero. position by rotating.the shaft P’ until
the wrist # on the disk B engages the unlock-

40

45

50

60 ing-arm d and. shifts the lever D’ back to its,}

previous position, whereby the local circuit:is
restored through the re-engagement of thié
hooks at 7%, -the locking-bar G is reversed, so

as to unlock the connections of other co-users,

45 the main.line circuit through G’ ¢* is restored,
- and the cirenit from the local user to the main

to bear on the switch-spring ¢’ and moves clear |

£ To restore the appara

exchange through

the post and swit;éh,.sp,§;hg
& is broken. - .- o oring

-+ Assuming, now, as a second operationthat

the main operator desires to call for any pur-.70.
pose any one of the local users—say, for ex- -
ample, No. 1—to this énd he operates. his.
key R* by a gquick motion, so as to bring his

‘main battery R into.eifeuit.. Making and-

breaking cireuit in this way results throngh 75
the intervention.and. action of the magnet A
in giving one revolation' fo the escapement-
shaft P*, (the weight attached to the cord.p, of

‘eourse, being the actnating-power,) 8o that the

ghaft ‘P’ and the disks thereon (all being.of 8o
metal) are rotated a distance which I term
herein ““one step.”” - As a result of this.the
‘wrist # on the firsy disk, B, Fig. 5, is rotated

.away from the unlocking-arm 4 of the lever D,

so that the pin & of the locking-lever ID drops. 85
into phé underlying slot ¢’ of the locking-bar -
G and shifts it to the right, with the result

-already set.forth, both as to locking out Jocal

users and, by shifting the snpport G’ away .
from thescrew ¢', breaking thepreviously-ex- go
isting main eireuit. The first halfof the step
whieh produced this rotation, or the move-

- ment of the escapement P* whieh results from

depressing the key B’ into contact with the
contact-post 7%, and thereby closing theeircuit g5
ab.that point, also brings the projection ¢ of
the disk B', which is properly arranged with
reference. to that eud, into contaet with the
corresponding coutact-piece ¢/,whereby a new
main-line circuit is made from the central ex- 100
change to the plate 8; as before, thence by the .
wire a? contaCt- piece.-¢’, disk B, shaft P,

“disk B, projection ¢, contact-piece ¢, wire V',

post 3, and wire &, to .the bell-ringing relay
of user No. 1. By keeping the key depressed
the bell will be caased to ring as long as may

105

.be desired.. 'The projection ¢’ is long enough

to keep up coutact with €', even after the key
R? is raised and after thé latter.part of the
rotary movement of the shaft P"is completed. -
The main exchange and user No. 1 are then in’
telephoni¢ communication. Atthesame time,
however, the electrical charge which rings the
bell of user No. 1 will operate thearmature-le- -
ver &, -so as to unlock or disengage the hooks 115
ab Y, as already described; but asthelever ' . -
eannob- turn far before being canght by the -
locking-bar G, (already shifted,) Ileave room
for it-to drop a short distance—far enough at -
least to bring the upper end of the escape- 120
meot-arm d* under an insulator, o,-arranged -

L0

-for'the purpose in the end of the armature-le-

ver k. 'T'helocal cirenit or ground-¢onnection -
of No. 1 is thereby broken. .This position of
the devices named is illustrated in Figi 5.

tus fo a Zeie.o¢ neutral

. 12'5.

position the main operalor, by operating his -
key R? by quick thétions, rotates the shaft P/
until the wristn on the disk B’ engages the
arm d of the disepgaged lever D’ and tilis’'it
back to pesition, so as to restore the local cir-
cuit, and also by tilting baek_the lever D to -

‘130
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restore the locking-bar G to its normal posi-
tion, and also restore.the main-line cjreuit.
. If uaser No. 2 is wanted, the main operator,
instead of holding down his key R? as above
5 -described, releases it.quickly, so that little or
~ practically no alarm is sounded at No. 1. He
then again depresses his key R’, which ‘canses
the shaft P’ to rotate another half-step, clear
the projeetion ¢ from its contact-piece ¢, .and
bring the projection ¢’ of the disk 13’ to its con-
tact-picce ¢’; but the projections ¢ ¢, and so
- onthrough the series, are so proportioned and
. adjusted, as illugtrated in Fig. 4, that at each
~. successive elosing of the circuit by the key R
5. one projection will be caused to clear its con-
tact-piece; and the nex$ to-engage its con-
tactpiece, but without any interruption be-
tween. one contact. and- the next, so that the
circuit shall not be broizen at that place. The
main operator, having thus made a eircuit’
through ¢ and ¢ with user No.- 2, holds his'
button down long enougli to give the desired
alarm, and so call user No. 2, after which he
-raiges his button and talks through his tele-
25 phone as may be desired. -Other parts of this
operation are already described with refer-
ence to user No. 1, and the apparatos is re-
stored in like manner.. Any othei user niay
" be called in like manner by further rotation of
30 theshaft P, the relationship of the projections
¢’ to ¢ being, in siccession, -the same as al-
ready desecribed. - o A
~ If,asathird operation, any user—say No. 1—
wishes to converse with a co-user—say No, 2—
35 for this purpose he first puts himself into com-
munication with the eentral exchange iu the
manner already déseribed, and states his
wishes. - The main operator then, in the man-
ner already described, cadses the rotation of
the shafe P’ until the projection ¢ of the disk
B?is in contact with its contact-piece ¢, holds
his key down uutil user No. 2'is called, and
then advises him s to who wants him. . As
users Nos. 1 and 2 are then both in eleetrical
45 communicutidn, not only with the main office
. -or exchange, but also with the same wire o',
they are obviously.in telephonic communica-
tion, mot only with the main exchange, but.
. also with-each other.. \As soon as they are
5o ‘through, the main operator is so informed, and
" he restores the apparatus, in the mauner al-
" ready described, to its neutral position.
" If loeal nsér No, 1 desires to converse with
user No. 3 or 4, thé same course is followed as
in the case last supposed, except that the op-,
erator at the central exchange continues to
" eause the rotation of the shaft P’ until disk B®
or BY, as the case may be, comes around with
its projection ¢*or ¢* in contact with the corre-
sponding contact-piece ¢* or. ¢', . This being
_done,-the. appropriate: bell is rung, as before -
" deseribed, and after. the parties-are tlirough:
conversing the. apparatus ‘is restored. to the
- ‘neutral position. " In this use of theapparatus
_65.it will be observed that the circait from user

10

20

40

- 60

‘seribed, throngh ¢ ¢ or ¢° ¢ or ¢' ¢, thence by

- made unduly great.

-already described.

wire af, and also.that the circuit made from

~| the central exchange to user No. 2,3, or 4

passes, in the line of connections already de-
70
shaft P’, disks B, contact-piece ¢, tothesame
wire ¢>.  Hence the latter forms a coinmonin-
tersection or connecting-link for all the eir-
cuits, of which three can be made and used ab
one time.- h '

It will be uuderstood that in order to re-
store the apparatus to the zero .or neatral po-

75

sition the main operator must rotate the shaft
P through or past all the contact pieces or

connections; but this can easily be done, since 8o
he already has as an operating-cirenit, which,

while changing from the projection and con-

‘tact-piece of one.disk to those of the next, is

in fact uninterrapted; but the motion orstroke

that breaks the last eircuit of theseries through

¢* ¢ must first raise the unlocking-lever D and

make anew or restore the old main-line eir-

cuit Ly shifting the locking-bar G so 4s to

throw its support G’ against the set-screw ¢,

as already described. - This lever D, the first

of the series,-it will be understood, is simplya

locking -and unlocking apparatus, and does

not form a part of any telephonie cireuit.
Now, with a small number of loeal users—

say, two to five, more or less—the disk B, g3

Fig. 4, and its contact-piecee perform no func-

tion whatever, and I have shown them merely

to indicate their place in the series. They

‘may be wholly dispensed with, exceptinso far

as relates to the wrist » and its conneetion 1co -

jels]

| with P, so as to restore the léver D to its neu-

tral position; but when the number of loeal
users is increased to ten or fifteen, more or
less, and the disks and connections corre-
spoudingly multiplied, it may be found that rog.
the power necessary to restore all the conrec-
tions at 4%, or so many of them as may be
broken, is greater than can readily be pro-
duced by the battery R unless its power be .
In order, then, that two, 110
three, or more rotative steps of the shaft P
may be employed for restoring the broken
eonnections ab A? and the power be distributed
through a longer distauee, I make the disk B,
as.shown in Fig. 5, with a projection, ¢, and 80 11§
arrange and proportion it that as the last pro- '
jection and contact-piece of the ‘series breaks
connection the projection ¢ will engage its con-
tact-piece ¢; and, making a circuit through it
and through the wire b, post 2, and ground-. xz2c
wire w, will provide an’ operating - cirenit
through which the main operator can continue. .
the retation of I’ till the apparatus comes-to.-
the neutral position; and the circuit through ,
¢ emust he kept up untit the old cireanit through' 125
support G’ and seét-screw ¢ is restored by the .~
unlocking and shifting’ of the locking-bar, as

- The form andv'arréngemél.lt of the devices

.deseribed may be varied more or less at pleas- 130
, ! ure without any substantial departure from
. No.Lto the central exchaiige passes through.

the scope of .my invention, providetl no mate

-
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rial change is made in function or in the
method of operation by virtue of .which such
function is secured, and mechanical equiva-

lents are hereby expressly included herein.

I claim herein as my invention— ' .

1. Ia an auxiliary telephonic exchange sys-
tem of apparatus, a main-line circuit throngh
the supports of the locking-bar, and independ-
ent of the local circnits, a magnet, an arma-
ture, an escapement, a shaft rotated by the
escapement, and & moving-lever, D, combined
substantially as described, whereby, on the
rotating of the shaft, a mew cireuit" will be
formed from the main exchange with a local
user, and the locking-bar at the same time and
by the same motion be shifted to lock ontall
other local users, substautially as set-forth.

2. In an auxiliary telephonic exchange sys-
tem of apparatus, having a main-line circuit
terminating at the auxiliary exchange, and a
series of two or more independent local cir-

. canits, also terminating abt the auxiliary ex-

25

30

35

change, @ magnet, H, for breaking the local

“eireuit, and for releasing an apparatus by

which to break the main cireunit, and a switch-

spring, ¢, automatically operatitg, to make a

new circuit between the local user and the
central exchange on the breaking of the other
cireuits, substantially as-set forth. =

8. In asystem of telephonic apparabus hav-

ing a central exchange, an auxiliary exchange, .|- ] , »
.and 2 seriés of two or more local cireuifs, each-

and a series of two or more local insiruments,
a single main-line wire running from the een-
tral to the auxiliary exchange, and. having
there a ground-connection, and having alsoan.

" inferposed: magnet arrauged to effect, at the

pleasure of the main operator, the rotation of

_ the shaft P’, for breaking and restoring such.
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circuit, and simnltaneously making and break-
ing a cireuit with a locdl exchange, in combi:

‘nation with a magnet arranged in each local

- eireuit for breaking such local cirenit ab the

45

50

55

pleasure of the user, and also breaking the
main circuit, and making a cirenit connéction
with the central exchange, whereby t:lephonic
communications. may be had and the appara-
tus be operated over such single main-line
wire, sabstantially as set forth. =~ . .-~ -

4. A series-of two.or more leévers, D', hav-
ing each a connection by an arm, &% with an
armature, %, an arm, d, operated in restoring
conneetions by a wrist, », rotating on.a shaft,
P, a weighted arm, @, and pin & to shift the
locking-bar,in combination,by shoulder,knob,

or projection x, with switch-spring ¢ and | -

switch-post ¢, as a combimation of devices to

1 tially as set forth:

be used in changing circuits, substantially as
set forth. ' o )

5. The combination of disks B’ B’ in any
desired number, having thereon projections ¢/
¢*, contact-pieces ¢ ¢, switch ¢, switeh-postsi,

-
D.

6o

levers 1Y, wire ¢, and apparatus to rotate the .
’ ). pp

disks, whereby a working connection can be
kept up from one disk to the next, and elee-
trical commuaication may be had through any
switch-post by wire o with the central ex-
change, substantially as set forth.

6. As a means to break the main cireunit
from the main exchange, and alse to restore.
the apparatus to a neutral position, a lever;
D, having arms 4 &, in combination with ro-.
tating shaft P’-and locking-bar G, substan-

7. In an auxiliary telephonic exché.uge 8ys-

tem of apparatus, having a'main-line circuit

terminating at the auxiliary exchange, and a
series of two. or more independent local cir-
cnits, also terminating at the auxiliary ex-
change, the lever D, having arms d &, in com-
bination with disk B, having a projection, ¢
Fig. b, whereby to preserve an operative cir-
cuit through contact-piece e, after the connée-
tion of the iast local user has been passed and
while rotating. the shaft P/, in restoring the

| apparatus to its zero or neutral position, sub-

stantially as seb forth.

8. In combination with a main-line circuit

terminating by ground-eonnections at the aux-

‘iliary exchange, and having means operative

from the central exchange and from the in-
strument of the local user for breaking such

the same wires in either direction, a rotating
shaft provided with disks and projections

‘thereon,  adapted to engage and disengage
-contact-pieces in regular succession, and also -

provided with wrists for engaging the arms.
of escapement - levers, whereby the operator
at the central exchange is enabled by his elec-
tricai conneetion over the same main-line wire

75

8o

85

g0 .

.connections and making a newcireuit over -
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to restore the apparatus to the zero or neufral -

position, and simultaneously restore the inde-
pendent main-line.and local circuits; substan-
tially as set; forth. _ v
. In testimony whereof I have hereanto seb
my-hand. - o o
~ -~GEORGE WESTINGHOUSE, J&:
Witnesses: - . o

R. H. WHITTLESEY,

GEORGE H. CHRISTY.

Als
#
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