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UNITED STATES PATENT OFFICE. 
GEORGE WESTINGHOUSE, JR, OF PITTSBURG, PENNSYLVANIA. 

TELEPHONE-switch. 
BPECIFICATION forning part of Letters Patent No. 237,222, dated February 1, 1881. 

, Application filed February 7, 1880, 

Zo all whom it may concern: 
Be it known that I, GEORGE WESTING. 

HOUSE, Jr., of Pittsburg, county of Allegheny, 
State of Pennsylvania, have invented or dis 

5 covered a new and useful Improvement in 
Telephone-Switches; and I do hereby declare 
the following to be a full, clear, concise, and 
exact description thereof, reference being had 
to the accompanying drawings, making a part 

1o of this specification, in which-like letters in 
dicating like parts 

Figure 1, Sheet 1, is a view, in perspective, 
of a telephone-switch apparatus illustrative. 
of part of my present invention. Fig. 4 (on 

-15 the same sheet) is a detached view, in per 
spective (but to a reduced scale) of the disks, 
contact-pieces, &c., and more particularly der 
signed to illustrate the relationship to each 
other of the projections on the disks by means 

2d of which successive circuits are made and 
broken. Fig. 2, Sheet 2, is a transverse ver 
tical section of the apparatus of Fig. 1 in the 
plane of the line at at of Fig. 3. Fig. 3 is partly 
a top or plat view of the same apparatus and 
partly a section in the line gy of Fig. 2. Fig. 
5, Sheet 3, is a sectional elevation in the plane 
of the line a' a' of Fig. 3; and Fig. 6 illus 
trates, by outline diagram, the manner of em 

25 

bodying my presentimprovements into a tele. 
3o phone system. 

In general terms, the apparatus embodying 
the present invention may be said to consist 
of a union or consolidation of the main ele 
ments of utility embraced in patents granted 

35 to me. December 30, 1879, Nos. 228,201 and 
223,202, together with the addition of certain 
features which go to perfect the union. The 
system of apparatus to which said patents 

4o also relates, involves a main or central station 
or exchange, such substantially as is common 
in city telephonic systems, an outlying or aux 
iliary station or exchange, where the wires of 
two or more local users can conveniently and 
advantageously be brought-together, and the 
apparatus so constitueted and combined that 
the operator at the central exchange is sub 
ject to call from any one of the local users, 
and can also call one or more local users, and 

5o also can put any two local users in tele 
phonic communication with each other, all the 

- shaft P, and P. is also geared to P by 
relate, and to which the presentimprovement 

other users being then locked 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- 55 
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 calls and 6o. 
hold conversation. - 
In the drawings, F represents any suitable 

frame-work, made of non-conducting material. 
This frame-work, with the appliances belong 
ing thereto, is to be arranged at the auxiliary 65 
exchange Y, Fig. 6. The main-line wires, 
which leads from the central exchange, Y, 
Fig.6, is secured to the binding-post 1, Figs. 
2 and 3. From this post a wire, a, leads 
through the magnet A to the binding-post O, 7o 
and a wire, a, leads thence (under the ma 
chine for convenience) to a metallic plate, 8. 
Wiress, s', s, and slead one from each local 
user to the binding-posts 3, 4, 5, and 6, re 
spectively. Posts 2 and 7 are for ground-con- 75 
nections; also, post 2 has a wire connection, 
s', with a metallic post, 9, the function of which 
will be presently explaibed. 
In the frame-work are two rotating shafts, 

P and P, one of which, P, has a cord and 8o 
weight, p,for effecting its rotation, and a clock 
work mechanism, p', for winding it up. On a 
shaft, P, is an escapement-wheel, P, which 
operates in connection with the escapement 
arms shown on the end of the lever A', by 85 
which to permit, as may be desired, the proper 
movement, step by step, of the shaft P. The 
escapement-shaft is geared, as at p, to the 

gear 
ing, as at 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. 
fects the rotation of P'; but as the teeth and 
catches of the escapement again engage they 95 
arrest the rotation of the shaft P, and conse. " 
quently of the shafts P and 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 Icc 
this armature and bears on the free end of 
the escapemeat-lever A, which is pivoted to 



a post, A, and its motion is regulated by a 
spring temper-screw, A. A set-screw, A", 
limits the upward motion of the armature A. 
For convenience I have shown the lever A* as 

5 angular or crooked, Fig. 3, and it is fulcrumed 
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. 
On the shaft P, I arrange a series of disks, 

B B B B B'B'. The last of these disks, B, 
has a cylindrical periphery, and on each of the 
others is a projection, c c' cc c', Figs. 4 and 
5, the function of which will be presently ex 

I5 plained. . . . 
Under or opposite each disk is a contact. . 

piece, preferably having a slight spring ac 
tion, the same being lettered eeeeee. The 
first contact-piece is connected by a wire, b, 
with post 2, and the successive posts 36, by like 
wires to b, are connected with contact-pieces 
e e' in order. Also, opposite the disks B'B', 
I arrange a series of switch-posts, i, one to 
each disk. The tail end of each correspond 
ing contact-piece e'e' is carried up and over 
the end of its switch-post in a hook shape, as 
shown at e, Figs. 2 and 5, so as to form a se 
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 

35 their other position such contact will be bro 
ken and the switch-springs will come into elec 
trical contact with the switch-posts, as shown 
by dotted lines in the same figure. 
At D', I have shown a series of escapemen 

4o locking and unlocking levels, corresponding in 
number with the local users, and arranged one 
opposite each revolving disk and switch-post. 
D is simply a locking and unlooking lever, and 
has a weighted locking-arm, d, and an unlock 

45 ing-arm, d. Each of the levers D has a like unlocking-arm, d, and a weighted locking-arm, 
d', and a hook-ended escapement-arm, d. Thé weightedlockiing-arms doperate, byprojecting 
pins d, on or in the slots g of a non-conducting 

5o locking-bar, G, in the manner substantially as 
described inlatent No. 223,201, above referred 
to. The hooks on the ends of the escapement. 
arms.d engage counter-hooks on the ends of 
armature-leversh. Each such lever is pivoted 

55 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 

6o hooks ath' to beengaged and disengaged there 
by. These magnets, &c., correspond in num 
ber with the local users, and the ground-con 
nection is made from them by carrying their 
ground-wires to a metallic plate, 10, in which 

65 is mounted the ground wire post 7, from which 
a wirew, Fig.2 leads to the ground. The 
circlocking-arms darethrown forward by means 

EO 
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springs e. . . 
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of wrists or projections i, one on each of the 
rotating disks BB, and each such arm has a 
shoulder, knob, or projection, a, through which 7o 
contact is made or broken with the switch 

The locking-bar G is mounted in pivoted 
supports G', and its range of notion is limited, 
as may be desired, by means of set-screws.g. 7 
One of these supports, made of metal, is pivoted . 
on the plate 8, so as at all times to be in elec 
trical communication there with, and when the 
apparatus is in its normal or zero position that . 
support G' and its plate 8 are in electrical com- 8o 
munication, by the metallic set-screw, with the 
post 9. w 
To complete the wire connections in this ap 

paratusa wire, a, is run from the plate 8 to the 
contact-piece e, and in doing so passes under 
the feet i' of each of the switch-posts i, so as at 
all times to be in electrical contact there with. 
When the apparatus is in its normal or zero 

position the operator at the central station has 
a circuit through the mainline wires, wiresa, go 
magnet A, wire a, plate 8, locking-bar support 
G", set-screw g, post 9, wires', post 2, and wire 
w' to the ground, all other main-line connec 
tions being then broken at some point; for, 
although the wire a' also leads from the post 2 
to contact-piece e, 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 e'-that is, the projections c c' are away 
from the contact-pieces-and as the lever D 

85 

95 

has then no further electrical connection to put 
it into any circuit, it is practically, insulated. 
Also, in the normal or zero position each local 
user has a circuit through the apparatus, to - 
illustrate which I will take user No.1, whose 
wires is connected with the post 3. The wire 
b' from that post goes to contact-piece e', which 
latter, by its tail-piece at 'e', is in contact with 
the knob or shoulder at of the unlocking-arm 
d of the corresponding lever D'. Thence elec 
trical communication is through the engaged 
-or interlocked armature-hooks ath, armature 
lever h, magnet H, plate 10, and post 7 to the 
ground-wire w. 
In Sheet 3, Fig. 6, is shown by diagram the 

relation of stations and connections, so far as is necessary in order to illustrate the opera 
tions to be described. The central or main 
exchange Y' has a battery, R, which has a con 
siderable power or capacity, a telephone ap 
paratus and battery, R, and a key, R. Ordi 
narily the main-line wires, through the key 
R", post r, and wire r, will be in communica 
tion with the telephone, that connection being . 
preserved by spring r". The ground-wire off 25 
the main battery is represented at r. 
The auxiliary apparatus hereinbefore de 

scribed is arranged at an auxiliary station rep 
resented by Y. . . . ‘. . 
At W, have indicated the station, house, 13o 

or office of user No. 1, and at W that of user 
No. 2, and so on in order. - 

It will be understood that the number of 
local users may be varied at pleasure, and 

Ioo 

IO5. 

IO 

115 
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while in the apparatus I have shown connec 
tions for four local users, such number may be 
increased or lessened, as may be desired, by. 
adding or taking off the appliances described 

5 as belonging to each local circuit and short 
ening or lengthening or keeping in proper pro 
portion the eontact-faces of the rotating disks. 
Each local user is to have telephone apparatus 
and battery, as indicated at R; but by prefer 
ence a relay, R, is to be inserted in the line 
of his battery-wiress, and with a calling key 
or button at '. The relay will operate a bell 
ringing apparatus, r", in the usual way. 
That the operation of this apparatus may be 

15 fully understood, I will assume, first, that a 
local user-say No. 1-desires to converse with 
the operator at the main exchange, or to send 
some message through him. To do this he 
closes his circuit in the usual way, electrical 
action then taking place through his circuit, 
by wires to post 3, by wire b, contact-piece 
e', its tail-piece e, knob ac, arm d of lever D, 
armature-lever h, magnet H, plate 10, post 7, 
to the ground. This results in depressing the 
rear end of lever h, releases the hooks ath, 
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 d on the locking-arm d, 
passing down the underlying slotg of the lock 
ing-bar, G, shifts the latter to the right, so as 
to iock out all other.ces-users, substantially in 
the manner described in Patent No. 223,201, 
above referred to; second, the knob a ceases 

O 

35 
of it, so as to break that line of electrical coin 
munication, and also let it spring overtill the 
bent or hook, end comes in contact with the 
switch-posti. From that point a new circuit 
is thus established for the local user through 
Ewitch-post i, its foot i', wire a, plate 8, wire 
a', post o, magnet A, wire a, post 1, and wire 
s, to the central exchange. As a third result, 
the shifting of the locking-bar breaks the con 

40 

45. 
and breaks the previously-existing main-line 
circuit. Hence one and only one circuit now 
exists-viz., from local user No. 1 to the main exchange, through the auxiliary exchange. 
Conversation may be had or messages sent 
over this circuit in the usual way, and if the 
local user desires it, he may be switched into 
communication at the main exchange with 
any other telephone: user having a wire con 

so 

55 , - . - 

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 in on the disk Bengages the unlock 

6o ing-arm d and shifts the lever D back to its previous position, whereby the local circuit is 
restored through the re-engagement of the 
hooks at it, the locking-bar Gis reversed, so 
as to unlock the connections of other co-users, 

35 the mainline circuit through G'g'' is restored, 
and the circuit from the local user to the main 

to bear on the switch-springe' and moves clear 

'nection of the support Gwith theset-screwg', 

nection of any kind with such main exchange. 

To restore the apparatus to a zero. of neutral 

exchange through the posti and switch-spring 
e is broken. . . . . . - . . . . . 
Assuming, now, as a second operation that 

the main operator desires to call for any pur-7o 
pose any one of the local users-say, for ex- . . 
ample, No. 1--to this end he operates his. 
key R by a quick motion, so as to bring his 
main battery R. into circuit... Making and 
breaking circuit in this way results through 75 
the intervention...and action of the magnet. A 
in giving one revolution to the escapement 
shaft P, (the weight attached to the cordp, of 
course, being the actuating-power,) so that the 
shaft P and the disks thereon (all being of 8o 
nuetal) are rotated a distance which I term 
herein “one step.” As a result of this, the 
wrist in on the first disk, B, Fig. 5, is rotated 
away from the unlocking-arm dof the lever D, 
so that the pin d of the locking-lever ID drops 85 
into the underlying slot g' of the locking-bar 
G and shifts it. to the right, with the result 
already set forth, both as to locking out local 
users and, by shifting the support G' away . 
from the screw g', breaking the previously-ex- go 
isting main circuit. The first half of the step 
which produced this rotation, or the move 
ment of the escapement P which results from 
depressing the key Rinto contact with the 
contact-post r, and thereby closing the circuit 95 
at that point, also brings the projection c of 
the disk B, which is properly arranged with 
reference to that end, into contact with the 
corresponding contact-piece e, whereby a new 
main-line circuit is made from the central ex- roo 
change to the plate 8; as before, thence by the . 
wire a, contact-piece...e., disk B, shaft P', 
disk B, projection c, contact-piece e, wire b', 
post 3, and wires, to the bell-ringing relay 
of user No. 1. By keeping the key depressed 
the bell will be caused to ring as long as may 

fo5 

be desired. The projection c' is long enough 
to keep up contact with e, even after the key 
R is raised and after the latter part of the 
rotary movement of the shaft Pis completed. 
The main exchange and user No. 1 are then in 
telephonic communication. At the same time, 
however, the electrical charge which rings the 
bell of user No. 1 will operate the armature-le 
ver h, so as to unlock or disengage the hooks I 15 
ath, as already described; but as the lever D' 
cannot turn far before being caught by the 
locking-bar G, (already shifted, leave room 
for it to drop a short distance-far enough at 
least to bring the upper end of the escape. I2O 
ment-arm d under an insulator, o, arranged 

to 

for the purpose in the end of the armature-le 
ver h. The local circuit or ground-connection 
of No. 1 is thereby broken. This position of 
the devices named is illustrated in Fig. 5. I25. 
position the main operator, by operating his 
key.R by quick motions, rotates the shaft P. 
until the wristn on the disk Bengages the 
arm d of the disengaged lever D and tilts it 
back to position, so as to restore the local cir 
cuit, and also by tilting back the lever D to 

3o 
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restore the locking-bar G to its normal posi 
tion, and also restore the main-line circuit. 

If user 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 causes 
the shaft P to rotate another half-step, clear 
the projection c' from its contact-piecee, and 
bring the projection c' of the disk, B to its con 
tact piece e' but the projections ce', and so 
on through the series, are soproportioned and 
adjusted, as illustrated in Fig. 4, that at each 
successive closing of the circuit by the key R 

I5, one projection will be caused to clear its con 
tact-piece, and the next to engage its con. 
tact-piece, but without any interruption be 
tween, one contact and the next, so that the 
circuit shall not be broken at that place. The 

Id. 

button down long enougli to give the desired 
alarm, and so call user No. 2, after which he 
raises 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 apparatus is re 
stored in like manner. Any other userniay 
be called in like manner by further rotation of 

3o the shaft P, the relationship of the projections 
c to c' being in succession, the saine as al 
ready described. If, as a third 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 central exchange ili the 
manner already described, and states his 
wishes. The main operator then, in the man 
ner already described, causes the rotation of 
the shaft P. until the projection c of the disk 
B is in contact with its contact-piece e, holds 
his key down until user No. 2 is called, and 
then aivises him as to who wants him. As 
users Nos.1 and 2 are then both in electrical 

45 communication, not only with the main office 
they are obviously in telephonic communica 
tion, not only with the main exchange, but. 
also with each other. As soon as they are 

so through, the main operatorissoinformed, and 
he restores the apparatus, in the manner al 
ready described, to its neutral position. 
If local user' No. 1 desires to converse with 

user No. 3 or 4, the same course is followed as 
in the case last supposed, except that the op-, 
erator at the central exchange continues to 
cause the rotation of the shaft Puntil disk B. 
or B', as the case may be, comes around with 
its projection c or cin contact with the corre 

6o sponding contact-piece 6 ore'... This being 
done the appropriate bell is rung, as before 
described, and after the parties are through 
conversing the apparatus is restored to the 
neutral position. In this use of the apparatus 

65. it will be observed that the circuit from user 
No. 1 to the central exchange passes through.J. 

scribed, through e core core" c', thence by 
wire a. 

main operator, having. thus made a circuit 
through c” and e with user No. 2, holds his 

made unduly great. 

or exchange, but also with the same wire a, 

already described. 

described may be varied more or less at pleas 
lure without any substantial departure from 
the scope of my invention, provided no mate 

wire a', 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 
7o 

shaft P, disks B, contact-piece e, to the same 
Hence the latter forms a common in 

tersection or connecting-link for all the cir 
cuits, of which three can be made and used at 
One time. . . " 

It will be understood that in order to re 
store the apparatus to the zero or neutral po 

75 

isition 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 circuit, which, 
while changing from the projection and con 
tact-piece of one. disk to those of the next, is 
in fact uninterrupted; but the motion or stroke 
that breaks the last circuit of the series through 85 
c'e' must first raise the unlocking-lever Daud 
make a new or restore the old main-line cir 
cuit by shifting the locking-bar G so as to 
throw its support G' against the set-screw g', 
as already described. This lever D, the first go 
of the series-it will be understood, is simply a 
locking and unlocking apparatus, and does 
not form a part of any telephonic circuit. 
Now, with a small number of local users 

say, two to five, more or less-the disk B, 95 
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, exceptinsofar 
as relates to the wrist n and its connection Ico. 
with P, so as to restore the lever D to its neu 
tral position; but when the number of local 
users is increased to ten or fifteen, more or 
less, and the disks and connections corre 
spondingly multiplied, it may be found that ro5 
the power necessary to restore all the connec 
tions at h", 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, 
three, or more rotative steps of the shaft P. 
may be employed for restoring the broken 
connections at hand the power be distributed 
through a longer distance, I make the disk B, 
as shown in Fig. 5, with a projection, c, and so 
arrange and proportion it that as the last pro 
jection and contact-piece of the series breaks 
connection the projection c will engage its con 
tact-piece e, and, making a circuit through it 
and through the wire b, post 2, and ground 
wire w, will provide an operating - circuit 
through which the main operator can continue. 
the rotation of Ptill the apparatus comes to 
the neutral position; and the circuit, through 
ce must be kept up until the old circuit through." 25 
support G' and set-screw gy is restored by the 
unlocking and shifting of the locking-bar, as 

O 

Its 

2c 

fireformaniarrangement of the devices 
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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. 

5 I claim herein as my invention 
1. In an auxiliary telephonic exchange sys 

ten of apparatus, a main-line circuit through 
the supports of the locking-bar, and independ 
ent of the local circuits, a magnet, an arma 
ture, an escapement, a shaft rotated by the 
escapement, and a moving-lever, D, combined 
substantially as described, whereby, ori the 
rotating of the shaft, a new circuit 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 out all 
other local tisers, substantially as set forth. 

2. In an auxiliary telephonic exchange sys 
tena of apparatus, having a main-line circuit 
terminating at the auxiliary exchange, and a 
series of two or more independent local cir 
cuits, also terminating at the auxiliary ex 
change, a magnet, H, for breaking the local 
circuit, and for releasing an apparatus by 
which to break the main circuit, and a switch. 

... O 

15 

25 spring, e, automatically operating to make a 
new circuit between the local user and the 
central exchange on the breaking of the other 
circuits, substantially as set forth. 30 3. In a system of telephonic apparatus hav 
ing a central exchange, an auxiliary exchange, .. 

and a series of two or more local circuits, eaeh and a series of two or more local instruments, 
a single main-line wire running from the cen 
tral to the auxiliary exchange, and having 

35 - interposed magnet arranged to effect, at the 
pleasure of the main operator, the rotation of 
the shaft P, for breaking and restoring such 
circuit, and simultaneously making and break 
ing a circuit with a local exchange, in combi 
nation with a magnet arranged in each local 
circuit for breaking such local circuit at the 
pleasure of the user, and also breaking the 
main circuit, and making a circuit connection 
with the central exchange, whereby talephonic 
communications, may be had and the appara 
tus be operated over such single main-line 
wire, substantially as set forth. . 

45 

4. A series of two or more levers, D', hav 
ing each a connection by an arm, d, with an 
armature, h, an arm, d, operated in restoring 
connections by a wrist, a, rotating on a shaft, 
P, a weighted arm, d, and pin d to shift the 

SO 

locking-bar,in combination, by shoulder, knob, 
55 or projection ac, with switch-spring e and 

switch-post i, as a combination of devices to: 

there a ground-connection, and having also an 

be used in changing circuits, substantially as 
set forth. , s 

5. The combination of disks B B, in any 
desired number, having thereon projections c' 6o 
c', contact-pieces e'e', switch e, switch-posts i, 
levers D', wire a, and apparatus to rotate the 
disks, whereby a working connection can be 
kept up from one disk to the next, and elec 
trical communication may he had through any 65 
switch-post by wire a with the central ex 
change, substantially as set forth. 

6. As a means to break the main circuit 
from the main exchange, and also to restore. 
the apparatus to a neutral position, a lever, 
D, having arms did, in combination with ro 
tating shaft B, and locking-bar G, substan 

o 

tially as set forth. 7. In an auxiliary telephonic exchange sys 
tem of apparatus, having a main-line circuit 75 
terminating at the auxiliary exchange, and a 
series of two or more independent local cir 
cuits, also terminating at the auxiliary ex 
change, the lever D, having arms did, in con 
bination with disk B, having a projection, c, 
Fig. 5, whereby to preserve an operative cir 
cuit through contact-piece e, after the connec 
tion of the last local user has been passed and 
while rotating the shaft P, in restoring the 
apparatus to its zero or neutral position, sub- 85 
stantially as set forth. 

8. In combination with a main-line circuit 

terminating by ground-connections at the aux 
iliary exchange, and having means operative go 
from the central exchange and from the in 
strument of the local user for breaking such 
connections and making a new circuit over 
the same wires in either direction, a rotating 
shaft provided with disks and projections 95 
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- roo 
tricai connection over the same main-line wire . . 
to restore the apparatus to the zero or neutral 
position, and simultaneously restore the inde 
pendent main-line and local circuits, substan 
tially as set forth. 

In testimony whereof I have hereunto set 
my-hand. 

- GEORGE WESTINGHOUSE,-Jr. 
Witnesses: 

R. H. WHITTLESEY, 
GEORGE. H. CHRISTY. 
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