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HENRY J. HAIGHT,

OF NEW YORK,

N. Y.

MULTIPLE-CIRCUIT CLOSER.

—_r

SPECIFICATION. forming vart of Letters Patent No. 442,882, dated_December 1@, 1890,

Application filed March 14, 1890, Berial No.343,842,

(No model.)

To all whom it may concerrn:

Be it known that I, HENRY J. HAIGHT, of
the city, county, and State of New York, have
invented certain new and useful Impr'me—

ments in Multiple-Circuit Closers, of wluch_

the following is a specification.

The present invention relates to devices or
mechanisms which enable a plarality of elec-
trie indicating-instruments to be brought one
by one into electrical communication with a

single electric generator, whereby all of the

mdleatmmlnstruments may be controlled by
a single swfrch or key.

- In a pending application for Letters Pat-
ent filed by me May 3, 1888, Serial No.272,748,
there 18 shown and described a system of in:
dicating-instruments which are adapted to
be brought successively into communication
with a single electric generator by means of
an mstrument called a “multiple transmit-
ter,” which 1s in effect a circuit-director or
multiple-circuit closer, since it enables a plu-

‘rality of eircuits to be closed one by one.

The present invention has for its object the
production of a multiple-circuit closer or mul-
tiple transmitter, which can be used for all the
purposes of tine multiple transmitter set forth
in said application, and which is much sim-
pler in construction and operation; and the
present invention consists in the improved
and simplified construction of the multiple-
circult closer.

The improved instrument is illustrated in
the accompanying drawings, in which—

Figure 1 is a diagram illustrating the man-
ner Of using the 1mpr'oved multlple cireuit
closer, all of The instruments being shown dia-
?ramm&hedlly and reduced fo thelr simplest
forms. Fig.?2 is a front view.of the improved
multiple- mwmt closer. Ifig. 3 is a vertical
cross-sectionthereof. Kig. -J:ISELYGITICH.I longi-
tudinal section taken munedlatel y behind the
dial or indicating scale. Fig. 5§ is a vertical
longitudinal section in a plane indicated by
the line51n Fig. 3. Fig. Gisarearview of the

~operating mechanism of the rotary circuit-

closing arm, and Fig. 7 1s a detall view.

In the dmwmfrs A represents the multiple-
circuit . closer as a whole. This instrument
includes as its primary and fundamental fea-

tmes a plurality of fixed insulated eleuh*odes 4 wu"es conneeted with the mstrnmwt

a a, and a rotary circuit-closing arm C,which
is in permanent electric communication with
one pole of an electric generator B, and which
is given a step-by-step rotation, so as to come
Sueeesswely in contact with the several elec-

trodes & a one by one.

In desecribing the 111vent1on the mechan-

ical construction of the instrument A will be

first set forth, and then subsequently the
manner of its use in conneetlon with the elec-

tric circuits.

On a suitablesupporting-base D is secured
a metallic bracket K, which supports a me-
tallic ring or cylinder F, which in turn sup-
ports the operative mechanism of the mul-
tiple-cirecuit closer. Centrally secured to the
cylinder F is a circular plate G, composed en-
tirely of hard rubber or other equivalent in-
sulating material. This plate 1s pierced at
ifs center to receive and support a metallic
sleeve LI, through which passes the arbor I,

on which thecireuit-closing arm Cisfastened.

On its rear side the rubber plate G is formed
at its periphery with a rearwardly-extending
annular flange J, having its inner face 0
planed to a true circle concentric with the
sleeve H and arbor 1. In this fiange the me-
tallic electrodes a « areembedded, with their
inner faces exposed and fiush with the inner
face b of the flange.  The electrodes are thus
insulated from each other and from all other

parts ot the instrument.

and extend around the entire periphery of
the flange J. The number of the electrodes
Llepends upon the particular extent of useto
which the instrument is to be put. The in-
strumentmay be made with any desired num-
ber.  Thirvty-two are shown in the particular
instrumentdesecribed, whilefouronlyare illus-
trated in the diagram, Fig.1. Each insulated
electrode a extends through the plate G, and

‘is provided on the front side of the plate with

a suitable binding-post ¢ for the attachment
of a circuit-wire 4 or 5. On its under side
the ring or cylinder F is provided with a slot
d, which registers with a passage e, formed in
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rubber plate G 1s covered at the rear Ly a
circular metallic plate I{, which is secured by
screws which tapinto the flange J. The plate
K seats against a raised annular bead f of
the plate G, so that it is held out of eleetrie
contact with the several insulated electrodes
« a. This metallic plate IX carries on its
outer face a binding-post ¢, to which is con-
nected the circuit-wire /, which leads to one
pole ot the electric generator B. (‘onsequently
the plate I{ and all parts supported thereby
(not otherwise insulated) are in electric con-
nection with the generator B.

To enable all wires connected at the outer
side of plate K to pass out through the pas-
sage ¢ the plates IX and G are formed with
notehes or slots /v at their bottoms in the im-
mediate vicinity of the slot d in the support-
ing ring or ¢ylinder F. The metallic arbor I
1s journaled centrally in the plate I, so that
it (with all metallic parts carried by it) is in
constant electric communication with gener-
ator B. Owingtothe projection of the flange
J a space 1s left between the plates G and Ix
for the reception and movement of the me-
tallic circuit-closing arm C, which is rigidly
secured tothearborI,extendingradiallythere-
from. Electric connection between the arm C
and the insulated electrodes ¢ « is made by
means of a metallic trailing circuit-closing
wheel L, which 1s rotatively mounted in the
end of a metallic lever ¢, which . is pivotally
connected with the end of the arm C. The
wheel L is held in proper frictional contact
with the face 0 of the flange J and with the
electrodes ¢ a, irrespective of the radial posi-
tion of the arm C, by meansof a coiled spring

), which 1s attached at opposite ends to the

inner end of lever 1 and to a hook %, secured
to the arbor and extending at right angles to
the arm C. Consequently as the arm C ro-
tates the trailing friction-wheel is brought
successively in contact one by one with the
several insulated electrodes « «, thus bring-
ing them one by one into eleetriec connection
with one pole of generator 3. The arm C
and the parts carried thereby are counter-
balanced by a weight /.

As the object and purpose of the present
improved multiple-circuit closer is to enable
a plurality of electric eircuits 4 5 tobe brought
one by one 1nto communication with an elec-
tric generator, permitting each cireuit to be
maintained in such position for any desired
length of time, 1t is essential that the arm C
and its arbor I should be given a step-by-step
movement and be adapted to rest an indefi-
nite period at each step. The extent of cach
step is just sufficient to enable the trailing
contact-wheel L. to pass from one electrode ¢
to the next in succession. Now this step-by-
step movement 1s accomplished by means of

the action of an operating electro-magnet M,

carried by the plate Ik, and by mechanism in-

65 termediate between sald magnet and said ar-

bor I. This intermediate mechanism is as
follows: The armature m of the magnet M is

442,882

carried by aswinging armature-lever N, which
roclks in suitable bearings n 72on brackets o o
secured to the rear side of plate IX. The lower
end (the words “lower” and “ upper” and
similar expressions being here used relatively
only on the assumption that the instrument
A is to be used in a vertical position) of the
lever N 1s provided with an inwardly-ex-
tending horizontal arm p, carrying a later-
ally-projecting pin O, which rests and works
in a vertical slot ¢ in the short lower arm
of a vertically-extending lever P, which is
pivotally hung near its lower end between
brackets » i on the plate . 1o thelongarm
of the lever I’, near its upper end, there is
pivoted a pawl Q, which co-operates with a
ratchet-wheel R on a horizontally-extending
cross worm-shait s, journaled in and between
the brackets o 0 beneath the armatuare-lever
N. The worm of the shaft S engages a spur-
wheel T on the arbor I. The axis of the ar-
bor I, it will be observed, is at right angles
to that of the worm-shaft S. The outer end
of the arbor I 1s journaled in a vertical bar
s, which 1s rigidly supported at its opposite
ends on posts ¢ 7, fixed to the plate K. Nor-
mally the armature-lever N is held (with the
armature m) away from the magnet M by a re-
tractile spring U, connected at opposite ends
to the shortarm of lever N and tothe plate K,
since the circuit in which magnet M is located
isa normally openone. On the closing of this
circuit the magnet-armature is attracted and
the lower end of the armature-lever N, car-
rying pin O,1is moved outward, thusswinging
the long upper end of the lever P’ outward,
and consequently causing the pawl Q to ro-
tate the ratchet-wheel R one notch, and there-
by rotate worm-shaft S, which in turn rotates
the arbor and its c¢ircuit-closing arm C one
step. 1The number of teeth on the ratchet-
wheel R and spur-wheel T and the piteh of
the worm on shaft S are properly propor-
tioned with reference to the number of the
electrodes a, so that the extent of each step
of the arm C is just sufficient to cause the
trailing contact-wheel I. to pass from one elec-
trode a to the next in succession. The re-
verse movement of the armature-lever N on
the breaking of the circuit in which magnet
M is located has no effect on the arm C. The
arm U can thus be moved only by a making
and breaking of the circuit in which the mag-
net M is located. Aspring-detent i, secured
to the adjacent bracket o and engaging
‘atchet-wheel R, prevents the backward rota-
tion of the worm-shaft S. The pawl Q may
be a gravity-pawl merely in case the instru-
ment is always used in a vertical position.
Otherwise it is kept in engagement with the
ratchet-wheel by means of a spring v, fixed at
one end to the upper end of lever P. The
leading-in circuit-wire 2 and return-wire 3,
connected to the magnet M, are carried out
through the slots /i d and passage e. All of
the parts carried by the plate K are concealed
and protected by a cover U, which fits over

70

i |
(It

30

QO

100

105

I1IO

115

I2C

25




442 882

the same and slips onto the re ar of the ring | and a movable index ¢/, ¢

or cylinder I,
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multiple-circuit closers.

inder I.

dex are inclosed and protected by a

/i a recelving-station.

- T'o enable the position of the circuit-clos-
ing arm C to be known at all times, a visible

i-n'd-ez{ Y 1s employed in connection with a cir- |

cular dial or scale plate W. The circular
dial orscale plate VW isfitted in the front part
of ring or cylinder F, inclosing and conceal-
mg the binding-posts ¢ ¢, but held out of
electric contact therewith by seating against
a shoulder on the inner periphery of the cyl-
‘I'he plate W has a central aperture
fitting over the end of the sleeveH. Theex-
treme outer end of this sleeve 1s serew-
threaded, and the plate W is held in position
by a nut 2/, fitting on this serew-threaded
end. The arbor 1l extends through the sleeve
and projeets in front thereof, the projecting
The index V 13
secured to the arbor I by means of binding-
nuts «, fitting on the threaded end of the ar-
bor I. Thedialisgraduated with proper read-

ings to indicate the several positions to which

The dial and in-
cap X
with a glass front, which slips onto the flOl’lt
of the ring or eyhnder K.

-"This multlple-elr uit closer as thus de-
seribed can be used for any purpose where
1t 1s desired to bring a plurality of circuits
into successive operative relation with a sin-
gie generator. It is particularly designed,
however, for use in a system for the inter-
transmission befween a plurality of stations
of information which 1is capable of inter-
pretation through index movements. Such
a system 1s set forth in my atoresaid pending
2,748, and the pres-
ent improved multlple-clremt closer 1s em-
ployed as a substitute for the instrument
therein termed a “multiple transmitter.”
However, to enable the use of the improved
mstrument to be understood. without refer-
ence to said application, the diagram, Ifig. 1,
is introduced. In this diagram the instru-
ments A are illustrated conventionally only
and in theirsimplestforms.  Each instrument
A is shown with but four electrodes a a, and
none of the intermediate mechanism between
the actuating-magnets M and: the circuit-
closer C is 1llustrated. In this diagramthere
are shown two stations Y Zonly,the station Y
being a fransmitting-station and the station
- Any number of sta-
tions, however, can be included, and each may
be both a transmitting-station and a receiv-
ing-station. 'The extension of the system is
within the knowledge of any competent elec-
trician,and hence 1s not considered essen‘u.:ll
to be herein set forth.

At each station there is located one of the
- In connection with
the multiple-circuit closer there are employed
a plurality of electric indicating-instruments
A7A" of any well-known character. Each of
these electric indicating-instruments com-

the index may be moved.

prises, as usual, a properly-graduated dial ¢’

~dicating-instruments A’ as there

capable of a step-by-
step movement 1in elther' direction. The
graduations of the dials correspond with the
character of information desired to be indi-
cated, such as stock quotations, meteorolog-
ical records, and the. like. The index b’ is
moved through well-known mechanism by the
excitation of two electro- man*nets ¢’ ¢% the ex-
citation of one magnet, as ¢/, moving the in-
dex forward, and the e”‘CCIthOH of the other
magnet moving the index backward. The

magnets ¢’ ¢? of all the indicating-instruments

at each station are separately connected by

circuit-wires 4 5 with the several electrodes

@ a, respectively,.of the 111111tiple circuit closer
A. All of the magnets ¢’ ¢? of all the instru-
ments at one &Jtatmn are connected by a sin-
ole return-wire 6 to the.pole of the generator BB
0pp0%1te to that to which the wire 1 is con-
nected. Theindicating-instrumentsare thus
arranged in. multiple. There are, therefore,
at each station one-half as many electric in-
are elec-
trodes a. By the action of the circuit-closing
arm C any one of the magnets ¢’ ¢* of any
one of the instruments A’ may be brought
into circult with the generator B, depending
upon the particular information which is to
be indicated and the direction in which the
index &’ ib to be moved. When the proper
magnet ¢’ or ¢* of the proper instrument is
thus in circuit, the proper index 0’ is moved
as many steps-as-is necessary by breaking or
making the circuit through generator B by
means independent of thie multiple-circuit
closer, which may be conveniently a relay-
maﬂ‘neb R M, controlling a break either in cir-
emt wire 1 or 1in circulit-wire 6, Now, in or-
der that information can be transmitted from
one station to another it is first essential that
the circnit-closers CC of the several multi-
ple-circuit closers should movein unison. To
this end the circuit-wires 2 3 of each operat-
ing-magnet M connect, preferably, with oppo-
site poles of a local generator LB, and the
action of the magnet M is controlled by means
of a relay-mag ﬂet R\l"' controlling a break in
the local cuemt 23 |

'T'o secure umson of action in the Seveml
mulhple circult closers, the relay - magnets
RM? at the several stations are connected in
series by a line-circuit 7
a maln ﬂ'enemtm M, and which is controlled
by a hand- -switeh. or key IX’/. The main cir-
cuit 7 1s normally an open one. By closing
1t through switeh or key KX’ the 1*elay-maﬂ'-
nets RM? are simultaneously operated, thus
simultaneously closine the several local cir-

cuits through the operating-magnets M, and

consequently moving the several arms Cin
unison. lIlence after the first installation of
the system corresponding instruments A’ at
the several stations are always in circuit si-
multaneously.

indices b’ of corresponding indieating-instru-
ments A’ at the several stations in unison, the
several relay-magnets RM of the several sta-

,1n whichisincluded
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{ions are connected in series by a line-circuit | cate of the multiple-circuit closer or substan-

8, (which may extend through generator MB.)

The circuit S 1s controlled by a hand-switch

or key K=, the manipulation of which actu-
5 ates the relay-magnets RM simultaneously,
thus actuating in unison the particular in-
struments A" A’at the several stations which
have been brought into circuit by the action
of the multiple-circuit closers. This system
of electric-circuit connections is in all sub-
stantial respects the same as that deseribed
in my application abovenamed, and no claim
is here based thereon.

The relay-magnet RM?is shown in Fig. 2
on the same supporting-base D as the multi-
ple-circuit closer A.  On the same base, also,
are mounted the binding-posts for the several
line and battery wires. All the wires lead-
ing into the case of instrument A are prop-

[O

20 erly 1nsulated, so that there may be no short-
circuiting. It will be observed that the rela-

tive arrangements of the eleetrodes a a and
of the circuit-closing arm Cis characteristic-
ally different from that of the corresponding
partsin said application. Inthe present case
the electrodesare arranged in a cirele having
the arbor I as the center, and the contact-
surface of each electrode is perpendicular to
a radius of the circle and consequently per-
pendicular to the circuit-closing arm. As a
result of this arrangement, the contact be-
tween the trailing contact wheel or brush and
the electrodes is at all times perfeet and is
maintained uniformly and with no tendency
to a disarrangement of the parts.

The present invention also includes means
for determining at the transmitting-station
whether or not the multiple-circuit closers A
A at the receiving-stations are operating in
unison with that at the transmitting-station.
My application, Serial No. 272,748, for Letters
Patent, above named, shows verifying means
for this purpose, so that as far as the present
casels concerned the invention resides as to
this feature in the particular means emploved.
Adjacent to the short arm of the armature-
lever N of each multiple-circuit closer A the
metallic plate IS carries two posts 2’ o’ of in-
sulating material. To one of these posts o
most remote from the lever N is attached one
end of a spring-contact S’, the free end of
which is normally out of contact with a me-
tallic electrode 7/, supported by the other post
n’ above the spring-contact. The free end of
spring-contact S’ normally rests upon (or just
above) a pin P’ of insulating material project-
1ng laterally from the short arm of the arma-
ture-lever N. When now the long arm of
armature - lever N 1s depressed by reason of
the excitation of magnet M, the pin P’ is ele-
vated, thus bringing the spring-contact S’
into electric communiecation with electrode ¢’
and thus closing an electrie cireuit, as will
presently appear.

The verifier Ve, which is located at the
transmitting-station in convenient proximity

30
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tially similar to one of the indicating-instru-
ments A’. It comprises a scale or dial o/,
graduated to correspond with the graduations
of the multiple-circuit closer, an index ¢/, hav-
ing a step-by-step movement,and asingle act-
uating electro-magnet m/’, (since the index is
to be moved in one direction only,) which op-
erates the index through any well-known in-
tervening mechanism. The verifier-magnet
m’” is located in an electric circuit 9, which
extends to all of the multiple-circuit closers
1in the system in series, and which is nor-
mally broken at each multiple-circuit closer
by the breaks between the several spring-
contacts S” and their respective electrodes
t'. The spring-contact S” of one multiple-
circuit closer is connected with the elec-
trode ¢’ of the next multiple-circuit closer in
the series, as is shown in the diagram, Fig. 1.
Now it is evident that the circuit 9 through
the verifier-magnet can be closed so as to op-
crate its index only by the simultaneous ac-
tion of all the multiple-circuit closers in the
series. If any one fails to act for any reason,
the cireuit will not be closed and the verifier
will fail to register with the multiple-cireuit
closer at the transmitting-station. Ilence
after the instruments have been placed in
unison at the first installation of the system
any subsequent divergence hetween the veri-
fier and the multiple-circuit closer at the
transmitting-station shows that the system is
not working properly, and the proper steps
for correction can be taken.

My aforesaid application, Serial No. 272,748,
shows-a verifier in acircuit which is normally
broken at each muiltiple-circuit closer, and
which 1s actuated only by the simultaneous
action of all of the multiple-circuit elosers in
the series, so that noclaim is here made to the
system of vertfication. I only claim now the
special means for closing the cireuit.

I elaim as my invention—

1. The dial-plate W, carrying on its exterior
face a dial or scale, the rear supporting-plate
I, and the plate G intermediate between said
plates W and K, said three plates being par-
allel with each other, with spaces between
them, and a rotary arbor or shaft extending
through said three plates perpendicularly
thereto, in combination with an annular ring
or flange J, of insulating material, carried by
said plate G, a plurality of insulated elec-
trodes separated from each other and carried
by said flange between the plates G and K,
sald elecirodes having their contact-faces con-
centric with said arbor, a cireuit-closing arm
carried by satd arbor, moving between said
plates & and K, and co-operating with said
electrodes, the operating mechanism for said
arbor, carried by said plate K on its exterior,
a plurality of circuit-wires connected with
said electrodes and occupying the space be-
tween said plates Gand W, and an index car-
ried by said arbor exterior to the plate W,

to the multiple-cireuit closer, may be a dupli- | substantially as set forth.
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2. The base D, bracket E, mounted thereon,
and the supporting ring or cylinder F, said
base, bracket, and ring or cylinder having a
slot or passage-way d e extending ‘thore-
through and establishing com munication be-
tween the interior of the way and the bottom
of thebase, andthe central intermediate plate
(G, supported within said ring or e¢ylinder T,
and having an annular rim or flange J, of i in-
sulating meteual on 1ts rear side, in combl-
nation with 5 front dial-plate WV_Wlth111 said
ring or cylinder ¥, there being a space Dbe-
tween said plates ‘,V and G eemmumeetmw
with said passage-way d e, a rear plate K
within said ring or cylinder F and behind
said plate G, thore being a space between said
plates md Ik, a mtew arbor extending
through said plates G K W perpeudwulerly
thereto mechanism for operating said arbor,
carried by said rear plate KX on 1ts Iear Slde,
a plurality of insulated and separated elec-
trodes carried by said flange J between said
plates G and I{, the contact-surfaces of said
electrodes being concentric with said arbor,
a e1reult-closmn arm carried by said shaft
between said pletee G and K and co-operat-
ing with said electrodes, a plurality of elec-
tue circuit wires connected with said elec-
trodes, respectively occupying the space be-
tween raid plates G and W and extending
outward through said passage-way d e, and
anindex ea,rrled by said arbor exterior tosaid

dial-plate W, substantially as set forth.

3. A rotary arbor, a plurality of insulated
clectrodes the contact-surfaces of which are
1 & circle having said arbor as its center, the
contact-surface of each electrode being per-
pendicular to a radius of said circle, an elec-
tric generator, a plurality of electric indicat-
Ing-instruments arranged in multiple, all be-
ing in electric eemmumc&twn with one pole
of b&ld generator, and a plurality of electric-
circuit wires, each wire connecting one of
said indicating-instruments with one of said
electrodes, in combination with a circuit-clos-
ing arm carried by said arbor and adapted to
make contact with said electrodes in suec-
cession, sald circuit-closing arm being in elee-
tric communication with the opposite pole of
sald electric generator, Substantlaﬂy as set
forth.

4. A rotary arbor, a circuit- eleeu’u:g arm em*
ried thereby, a spur-wheel on said arbor,
worm-shaff eng

ratchet-wheel on S‘le shaft, in combination
with an electro-magnet, a pweted armature-
lever, the armature of said magnet carried by

sald level, a retractile spring eetln o on said
armature to retract thesame from 1ts magnet,
a pivoted lever P, a pawl pivoted to one end
of said lever P and co- Opemtuw with said
ratchet-wheel, said lever P having aslotin its
other end, end a pin carried by sald arma-
ture lever and entering the slot in said lever
P, substantially as. set forth

aging sald spur-wheel, &11(1 .;m.

The base D and bracket E, having aslot

or pessewe-way e eatendmﬂ*therethreu frh and

the supporting ring or cy linder F, havun a

| slot d eemmmnea,tmﬂ with said passage-way

e,in combination w1th the plate G, of insulat-
ing material, fixed within said ring or cylin-

_der and a plm*ahty of electrodes enpperted

by said plate, each electrode having means
for the attachment of acircuit-wire, al] of said
circuit-wires being led out through said slot

d :amd passage-way e,substantially as set forth.

The suppor mnﬂ ring or cylinder ¥, the
plete (x, of 1115111at1n0 materml fitted mthm
said ring or cylinder, Sdld plate having a pro-
jecting annular peripheral flange J, “and a
plurality of electrodes secured to b&ld flange,
with their contact-faces exposed on the inner

- ot
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face of said flange, in combination with a plate

K, fitted within said ring or cylinder parallel
with said plate G and Text to the flange J,
whereby a circular space is formed between
the plates G K, encircled by the flange J, a
rotary arbor ;]ounmled in said plate 11 :;md )
cirenit-closing arm carried by said arbor be-
tween said plates K and G, substantially as
Set forth.

. The supporting ring or cylinder If and
the plate K fitted 111e1e1n in combination with
the rotary arbor Journaled in said plate, the
circuit-closing arm carried thereby, the actu-
ating 111eehemem of said arbor mounted on
said plate, and a cover slipping onto said c¢yl-
inder F andinelosing and concealing the plate
K and all parts eerrled ﬂlereb ¥, substantially
as set forth. |

8. T'he supporting ring or cylmder E, hav-
ing a slot ¢ for the passage of cireuit-wires,

QO
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in combination with the plates G and I, hav-

‘ing slots k forthe passage of circuit-wires con-

lleeted with the plate I or with parts mounted
thereon, substantially as set forth.

9. The plate 15, the rotary arbor journaled
therein, the eleetm magnet supported by sald
plate, th__e ‘movable m"matme -lever N, and
mechanism intermediate between said lever
and arbor for rotating eeid arbor, in combi-
nation with two ]_}OSlb n o', carried by said
plete, a spring-contact 57, eauled by the post

', a fixed electrode ¢/, carried by the post n’,
with which said spring-contact 18 1101*11:1&113«*
out of contact, a pin P/, carried by said arma-
ture-lever N and co-operating with said spring-

105
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contact to bring the same in contact with said

electirode on the excitation of said electro-

magnet, and an electric circuit including an
eleetr ¢ generator, said circuit including said
spring-contact and said electrode, eubetew
tially as set forth. -

In witness whereof 1 have her eunto SIU‘Iled
my name in the presence of two subserlbm

wiltnesses.
| I-:IELT'_RY J : I-IAIGHT.”

Witnesses:
ArRTHUR . BROWNE,
GEO. R. BYINGTON. ST
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