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UNITED STATES

PaTENT OFFICE.

GEORGE W. HEY, OF SYRACUSE, NEW YORK.

ELECTRICAL SIGNAL APPARATUS.
SPECIFICATION forming part of Letters Patent No, 514,461, dated. February 13,1884,
Apphmtxon filed April 22, 1892. Serial Na. 430, 274, (No model )

To all whom it may concermn:

Be it known that I, GRORGE W. HEY;, of
Syracuse, in the county of Onondaga, in the
State of New York, have invented new and
useful Improvements in Methods of and Ap-
paratas for Transmitting Signals, of which
the following, taken in connection with the
accompanying drawings, is a full, clear, and
exact description.

My invention relates to improvements in

‘an apparatus for electrically transmitting

signals, which is particularly designed for use
in telephone and telegraphic service; and to
this end iv consists, essentially, in a circuit
or line counduector, a series of stations con-
nected tosaid conductor by normally open cir-
cuit-closers each having its terminals nor-
mally separated from each other, separate
sapports for the terminals of the stations, an
independent signal operating circuit at the
stations connected tosaid terminals, and aect-

. nating mechanisms at the stations connected
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to the line conductor and to the terminals at
the stations for bringing the terminals of the
eircuit-closers at one sta,twn into conlact
with each other for closing the signal operat-
ing cireuit at said station and s1mu1taneousiy
returning to their normal position the nor-
mally séparated terminals of the cirenit-clos-
ers at the other stations.

The invention furthermore consists in the
detail eonstruction and arrangement of the
parts, all as hereinafter more particularly de-
seribed and pointed out in the claims.

In deser lbmﬂthxsmventlon referenceighad
totheaccompanying drawings, forming a part
of this speeiﬁcation, in which, like letters and
figures indicaie corresponding partsin all the
views.

Figure 1 is a diagrammatic view illustrat-
Jng the general consu uetion and arrange-
ment of one form of apparatus for carrying
out my.mveutmn Fig. 2 is a diagrammatic
view, representing the parts of a simple form
of telephone, a simple telephone signal, the
independent cireuit for bringing sa1d swnal
into aetion,and the cireunit eloseu for opening
and bleakmo- the independent circuit. Fig.
3 is a rear faf’e view, partly in section, of the
enlarged circuit closer shown at Fig. 2 illus-
trated asinclosed within a portion of an outer
case. Fig. 4 is avertical sectional view, taken

on line —4—4— TFig. 3. Fig. 5 is a front
face viewof the detached cireunit closer shown
at Figs. 3 and 4, illastrating the same as in
said figures in its normal position. Fig. 6 is
a front face view similar to Fig. 5, represent-
ing the terminals of the eircuit closer as just
on the point of contactone with the other for
permitting the passage of the current through
the independent circuit for ringing the sig-
nal.
cal sectional detail views representing the
terminals of one of the cireuit closers in va-
rious positions for clearly illustrating the ac-
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Figs. 7,8,9, 10,11, 12, and 13 are verti- A
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tion of said circuit eloser, and I‘m:, 14 and

15 are detail sectional v1ews, taken on lmes’

—14—14— —15—15—, Fig. 5.

Tt is well known that at present, it is cus-
tomary to connect several telephones to a sin-
gle main wire or circuit and call the required
one from the main or central station on the
main wire by means of a peculiar call con-

sisting of a particular number or duration
_of vibrations of the signal bell.

In this case
the signal for each telephone is transmitted
throughout the whole number, and is rung si-
multaneously by all of the signal bells, thus
oceasioning considerable inconvenience and
annoyance, owing to the continued ringing of
the bells and the liability of mistaking the
telephone call. I am aware, however, that
certain telephone call bell systems have been
devised for calling a predetermined station
of a series at a smo'le line, but, as usuwally
constructed, these systems are dependent for
operation either upon complicated mechan-
ism, wiring, electric motors, current of differ-
ent quality or strength, and non-automatic re-
setters, or are so constructed and arranged as
to momentarily close the signal-operating cir-

cuits in stations other than the one to which-

the predetermined callis addressed. My pres-
ent signaling system isentirely differentiated
from devices of this charaeter, in that, it is
extremelysimple in construction, practical in
operation, and does not, to effectits operation,
require complicated mec‘xamsm or wiring,
electrie motors or currents of different qual-
ityor strength. DMoreover,itissoconsiructed
and a,rra,nged that the switches at each sta-
tion are automatically reset as soon asone of
the signal-operating circuits is closed by the
switch at-any station of the serieson the cir-
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cuit wire, and that theé signal operating eir-
cuit of the-station te which the ecall is ad-
dressed is positively and effectually closed
without requiring momentary closing of- the
signal-operating circuits of the other stations
connected to said line conductor.

My invention is also designed for use in
telegraphy, and for transmitting signals for
other purposes and-also for bringing into ac-
tion for any purpose by meansof a main wire
a predetermined one of a number of inde-
pendent circuits, and, in order that it may be
readily understood, I have here illustrated
one.of the simple forms of mechanism em-
bodying the same, although, as will be. evi-
dent and hereinafter reiterated, my inven-
tion is not limited to this particular form of
mechanism.

—A~~ répresents the main or central sta-
tion, and —B—~C—D—E—F— and —G—
telephone branch stations connected to the
main station by the sections —h—h'—h*—
hi—ht—and —hS— of the main wire ——H-—
forming part of the-main c¢irenit. One. ex-
tremity of the section —h— of the wire —IH—
is provided with a terminal —1— connected
to one- end of a lever-—H’— of a switch
M2, The-otherend of thelever —H’-— is
alternately movable upon terminals—2-—and
—3=—; -the terminal —2— being connected to
one end of .a movable switch or key —H?*—
having its opposite ends interposed between
the terminals —4— and —5— of the wires
~—~H4— and —H5—.  The wire —H*— is con-
nected to a suitable signal as an electric bell
~—H7— of the usual construction consisting
of magnets —H®—, movable clapper —H’—
and vibrating shell —H!Y— of the same con-
struction as the shell —EX— shown in cross
section at Fig. 4, and is connected to the
ground —H®— by a wire —H"—. The wire
—H5— is connected to the positive pole of a
suitable battery or other electrical generator
—H¢%—, and the negative pole of said battery
or generator is connected by a wire —H"— to
the ground wire —~H"—. The opposite end
of the section —h— of the main wire —IH— is
connected to a terminal —b-— of the first tele-
phone station —B,— upon which swings one
end of alever —B’—of a switch —B?*—. The
outer end of the switch lever —B'— is mov-
able between terminals —0’'— and —b*—, the
terminal —0’— being connected to one end
of a switch or key —B®— having its opposite
end movable between terminals'—b®*— and
—bt— connected respectively to the section
—h'— of the main wire—H— and to the wire
—B5— connected to the positive pole of a bat-
tery —B5—.

The seetion —h'— of the main wire —IH—
extends from the terminal —b3%— through or
in proximity to a suitable magnet —b>— for
operating the normally open switch —j— of
an independent circuit —I-— connected there-
to, and extends to the terminal —c— of the
second telephone station —C— corresponding
to the terminal —b— of the first station —B—.

This second telephone. station is provided
with a switeh lever —(/—, switeh —C?*—,
terminals  -—c'—c*—, switch or key —C3—,
terminals —-c3—c'—, magnet —c®—, cirenif
closer —j—, independent circuit —J—, and
wire —(CP— and battery —B°— corresponding
to the similar parts —B"—B*—, —b'—b"—,
— B3, — bty — b ——; —I—, —B5—
and —B%—, of the first telephone station, and
the third, fourth, fifth, and sixth.telephone
stations are each provided with correspond-
ing parts —D’—, —D*—, —d'—d*—, —D*—,
B—dt—, —@p—, —l—, —K—, —D5— and
—Db—; —F/—, —F*—, —¢/—¢*—, —Ef—, —¢?
—gh, e e —L—, —E%—and —KEf—;
_F,—s —Fz—:"— ,—f 2_5 _"Fg'_’ '_"fs _f 4_:
= fe e, —M—, —F%—and —%—; and
—G'—, —G*—, —g—g*—, —G—, —g—g*—,
—gf—, —n—, —N—, —G*— and —G"*—; the
sections —h2—nP—h*— and —h%-—of the main
wire—H—beingeconnected respectively to the
terminals —c—d, —d*—e, —e&"—f, —f*—g—,
and to the magnets —c*—d*—e*—f%—,  The
extreme end section. —/S— of ‘the main wire
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—H— extends from the terminal —g?— of .

the sixth telephonestation through the mag-
net —g5— and to the ground —H®—. Tt will
thus be seen that the main circuit. consists,
essentially, of .the battery —H®—, negative
wire —H5—, ground wire —H!—,the positive
wire —H%—, switch or key —H?*—, terminal
—9—; switeh lever —I'—, terminal —I1—,
the sections —h—h/—h*—N3—h'~hP— -and
—hb— of the main wire —H—, the terminals
—b—c—d—e—f—g—, switch levers —B'—
¢'—D’'—E'—F'—@G'—, terminals —b'—¢'—
d’'—e’—f'—g’—, switches or keys —B3—C*—
DS —E3—F3%—G3--, and the magnets —b*—c>—
A —f—gf—,

When desired to callany of the stations con-
nected to the main wire —H— the switch or
key —H3—is depressed into contact with the
terminal —5—,and the eurrent passes through
the wire —H%—, terminal —5—, switech or key
—H3—, terminal —2—, switch lever —H’'—,
terminal —1— and main wire section —h—,
to the first telephone station —B—, and
through the terminal —b—, switch lever
—B’—, terminal —b’—,switch or key —B%—,
and terminal —b®— of said station, to the sec-
ond main wire section -—h’—, thence through
the main wire sections —A?*—A3—h*— and
—RP— to the second, third, fourth, fifth, and
sixth stations through their corresponding
parts —¢c—C'—'—C*—cf—; —d—D'—d'—

Di—q; —e—B—e'—Fimel; —fmF'—f'—

Fi—f3—, and —g—G'—g—G—g’— and
finally through the section —h"— to the
ground —H®—. If desired thesection —h’—,
instead of running to the ground, may re-
taurn to the negative pole of the battery —H’—
of the main or central telephonestation. The
battery —H®— may consist of any other de-
sired form of electric generator, the switches
—H*—H?*,—~B*—B%— (*—C3, —D*—D3,—E*—

E3,—F*—[F% — and —G*—G®— may be suit-
ably varied, and the magnets —b*—c*—d°—
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&—f5— and —g’— may be of any suitable

. construction eapable of being energized or

brought into action by the passing current,

and the particularform of wiring connecting
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the aforesaid parts may be varied at will.

'The. operating parts of the main or central
station —A— consistof the transmitter —a’™—
conunected by a wire—a®— having a primary
coil —a’—, to the negative pole of the battery
—HS—byaportionof the ground wire —H"—
and the wire —I*¥-— and is connected by a
wire —ol%— to a terminal —a''— with which
is registered one end of the switch lever
= of the switech —H?— having its oppo-
site ‘end hinged to-a terminal —a'*— con-

of the battery —I°—, and said parts consist
also of the receiver —a— connected to the
ground wire —H'"— by a wire —a'®— pro-
vided with a secondary coil —a'"— sur-
rounding the primary coil —a®— and con-
nected by the wire —a'®— to the terminal
—3— with which the switch lever —H'—
is registered when ‘desired to change the
course .of the electric current and cause the
same to flow through the operating parts of
the telephone instead of to the electric bell
—H%*-, Theswitch lever —a*— is connected
by an insulating bar —a'®— to the lever
—H’—, previously deseribed, in order that
both levers may be moved simultaneously
without communicating to one, the current
passed through the other. The wires —B*—
C—DP~E5—F5— and —G%— are connected
respectively fo the positive poles of the bat-
teries —B8—Cf—D’'—ES—F—G’— and the
negative polesof these batteries are connected
to the ground —H®— by the wires -—B*—
C4+—D*—E! —F*—G*—, the wire —G*— being
connected tothe main wire section —Af— in-
stead of tothe ground as said section —h’—is
grounded. _

The operating parts of the first telephone
station ~—B-—, are similar tothe corresponding
parts of the main or central station —A—, and
consist of the transmitter—b"— connected by
a wire —b%— having a primary coil —b°—, to
the ground wire —B*— and by a wire —b''—to
a terminal —bl'— with'which isregistered one
end of the switch'lever —b%*— of the switch
—B%— having its opposite end hinged to a
terminal —b%®— connected by a wire —b'*—
with a positive pole of the battery —B%—; and
said parts consist also of the receiver —b"—
eonnected to the ground wire —B*—by a wire
—b*%— provided with a secondary coil —b'"—
surrounding the primary coil -—b*—, and con-
nected by the wire -—b"—to a terminal —b*—
with whieh the switeh Tever —B’— is regis-
tered when desired to pass the electric eur-
rent through the operating parts of the tele-
phonestation—B-—. Theswitchlevers —b%—
and —B’— are also connected by an insunlat-
ing bar --b"-- corresponding 1o the bar
—a%— of the switeh —H?*—.

The operating parts of the second, third,
fourth, fifth, and sixth stations —C—D—

E—F— and —G— consist of the transmit-

ters —¢'—di—e™—f"—g'—, wires —c*—d’—

—f8—gt~-; primary coils —¢'—d'—e*—f*—

¢*—,wires —c0—d0—e0—f10—gi— terminals
—ctl— @l —fll gl gwitch levers
— 2 — @ — ol g . terminalg —cP®—
dls_els_fls___gw__, Wires ,__cl'—i_dlti___em_fm_
g'i—, receivers —c—d¥—e—fP—gl— wires
— b M plb 16 g16__ gecondary coils,
T gl Uil yires -—cB—dS—
eB—f18 g8 and insulating bars —c¥—d"—
e'—f—gi—of similar construction and ar-
rangement to the corresponding parts —b"—
bS_bQ__blO___bil — bl2_b13___b14 ___blﬁ__blﬁ___
b7—hB— and —b¥— of the first telephone
station —B-—

When desired to call the main or central sta-
tion from the first telephone station —B-—the
switeh or key —B3— isdepressed into contact
with the terminal —b*—, and the electric cur-
rent passes from the battery —B%— through
said switeh —B%—, the terminal —b’—, the
switch lever —B’—, the terminal —b—, the
main wire section —h—, terminal —I1—,
switeh lever —H’—, terminal —2—, switch or
key —H®—, terminal —4—, wire —H*—, mag-
net —H*— of the bell —H"—, and ground
wire —H!—. The ringing of the bell —H"—
gives the signal to the main or central office,
and immediately the aitendant moves the
switeh levers —I’—a®—, into contact with
the terminals —38-— and —a!'—, and the user
of the telephoneat the first station moves the
switeh levers —B’—0¥— into contact with
the terminals —b>—d!'—, whereupon the cur-
rent from the battery —H®— passes through
the wire —a'*—, terminal —a'*—, switch bar
—a®—, terminal ~q''---, wire —a'%—, trans-
mitter —a’—, wire —af—, primary coil —a’—,
and wires —HY"—H*—, to the negative pole of
the battery —H®—. An induced current is
then generated in the secondary coil —at"™—
which is conneeted to the ground —H¥— by
the wire —H!— and the portion of the wire
—agl*—interposed between the coil —a'"—and
the wire —H"—, and said current is passed
from the coil —a!*— through the opposite por-

tion of the wire —a!*—, the recciver —g—,

wire —q!®*—, terminal —3—, switch lever
—H’'-~, terminal —1—, main wire section
-—h—, terminal —b—, switch lever —B'—,
terminal —b*—, wire —0"—, receiver —b*"—,
and through the wire —b'%— to the ground
wire —B4—. .

It will be noted that, when the switches
—H*—B*— are shifted as just described for
transmitting speech over the line so that the
free ends of the levers —H'—B’— rest re-
spectively upon the terminals —3—Db%—, the
bell —H"— and the magnet —b’— are cutout
from the wire —H—. The mainor central sta-
tion —A— is called in like manner from the
second, third, fourth, fifth and sixth stations;
and the line wire is used for the transmission
of speech, it being understood that the see-
tions of the main wire between the central
station and -the station in circuit with the
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main wire are utilized for the transmission
of the current, and that the sections of the
main wire on the opposite side of said station
remain cut out. : .

The described operating parts of the sta-
tions —A-~—B—C—D—E—¥— and —G—
may be of any desirable construction and ar-
rangement, and I have described only a sim-
ple form  thereof, it being understood that
any construction' and arrangement of elec-
tric generators and wires may be used that
are capable of transmitting and reproducing
sound. .

Conneeted in: the eircuits ~—~I—J-—~K-—+—L-+
M-—and —N-—-are signals or bells —B"—C"—
DI—E"—F"—G*—, here illustrated as com-
posed of magnets —B*—C—DS—E8F8
G#—, «clappers —B*—C*—D?*-—E.—F%—"—,
and bell gongs --BY—CY--DYVEJ10
GY— of similar construetion to thelike parts
—H8—H*— and I~ of the bell —H"
previously deseribed, but it will: be: evident
that these signals ot bells may be of any de-
sired .construction :capable of being set in
motion through the medium of an electrie
current. :

Asi the bells —B-—Cl—D"~-E"—F"—G"—

may be of any desirable form, size, and con-

struetion to attract the attention of the op-
erator at the stations iprovided. therewith, it
is unnecessary to fully illustrate and to fur-
ther deseribe said parts, especially as at Fig.
4, T have, in illustrating the switeh' —{—
presently described, clearly shown the parts
— K8 EY-EY—of the bell —E-— in enlarged
section ' as operatively mounted within the
casing —I/— inclosing the switch —I—.

The switches or circuit closers —i—j—k—
l—m— and —n— are all preferably of simi-
lar construction and arrangement, and I have
here illustrated at Figs. 3 to 15 inclusive the
circuit closer —I— of the fourth telephoune
station —HE—, This circuit closer consists of
amovable disk —I'— forming a support fora
terminal —@*—, and provided with ratchet
teeth —[*— upon its periphery; a resetter or
spring —I*— for returning the disk or termi-
nal support to its normal position; a lever or
support —#— carrying a terminal —%—
adapted to beé brought into registration with
the terminal —P*— for closing the eireuit
-—L—, and carrying a dog —I"— for engaging
the teeth —*— of the disk —!’— and partially
rotating said disk on its pivot —®*—; and a
stop or dog —I"— for holding the disk or ter-
minal support —!’— in its adjusted position.

The circuit closer ——is preferably mount-
ed in a suitable inclosing box —L’—, which
may be arranged in suitable proximity to the
ordinary box, not necessary to herein illus-
trate, adapted to support the working parts
of the adjacent telephone, and may, if desired,
be a part of said box.

The pivot —/&— for the disk —I'— is, as
best seen at Fig. 4, journaled in the walls of
the case —L’— and one end of the spring
—It—is rigidly secured to said pivot and the

514,461

other to the disk —I’— for automaticaily fore-
ing said disk to its normal position with a
stop: Y= thereon in. contact with a stop
—I— provided upon the frame —L'—. . The
lever —P— is hinged upon the pivot —f—,
and extends outwardly beyond the periphery
of the disk —I'—, and the terminal —I*— on
said lever is.arranged midway between ifs ex-
tremities at a point direetly above the outer
portion of the disk—7'— This terminal —0*—
consists preferably of aserew inserted into the
side of aninsulating block —I*-— secured. by
serews —[1%— to the under face of the lever
wfiv and formed: with.a head —I%— pro-
jecting upwardly in'a side: cut-out —{¥-—in
the lever. The outer end of the lever ——
is deflected downwardly and formed with the
upright shoulder —{—, and the dog —I'—
is movable through an upwardly extending
ear —['"~ on said outer: end of the lever
—P~— and ‘through the shoulder —I— into
engagement with the ratchet teeth —f—.
The magnet —&*— is in: proximity to: the
inner: end of the lever —P—, which. is :pro-
vided with an armature —7'%— opposite to
the pole thereof, and, when: the magnet is
energized by the current passed therethrough
in ealling the fourth station —E-—, the lever
—[*—is drawn forwardly, as shown by arrows
at Fig. 5 and the disk —I'— is thereby par-
tially rotated. The dog —I—forholding the
disk from return movementconsists of a bell
erank lever liaving one arm provided with a
tooth —{¥— adapted to engage the teeth
-—{’— of the disk ~—I’— and the other with a
projecting lug —I®—— and is supported upon
a pivot —*'— projecting from the wall of the
outer ecase —L’—. A lever —[*— is pivoted
on a post —I®— projecting from the case
—J1/—, and is provided at one end with aslot
— [ registered with the lug —/*— and at
the other with an armature —®— adapted
to be drawn toward the magnet —e®— when
the same is energized, thus disengaging the
tooth —["— from the teeth —I*— to permit
retraction of the disk —I'— to its normal po-
sition by the spring —I*—. ’
—[*— represents acam mounted on a post
—I*— and adapted to engage a shoulder
—*¥— on the dog —I"™— and force the same as
thelever —*—is drawn forwardly by the mag-
net —e%—, out of engagement with the teeth
—— against the action of the spring —¥—
surrounding said dog for throwing the same
into action. . It will thus be noted that, when
the armatures —{*— and —/®— are in en-
gagement with the magnet —e>— the dog
—['— and the tooth —/*—are out of engage-
ment with the teeth —*— in order to permit
the retraction of the disk —"— by the spring
—t-—,and that when the main circuitis broken
immediately after being closed, to effect the
energization of the magnet —e’—, the lever
—P— 1is forced to its normal position by a
spring —/*— bearing against the same, the
dog —Il'—is then engaged with the teeth —*—
by the spring —*—, and rides over saild
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teeth against the action of said spring —®—
and the tooth —!°— of the dog —{*— isforced

_ into instant engagement with the teeth —*—
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by a 'spring —5— bearing against the dog

The movement of the lever —*— and the
length of the teeth —/>— are so proportioned
with referenee to each other that by each
movement of the lever the disk —/— is ro-
tated forwardly a tooth and a half, and, when
the main eircuit is instantly broken and the
tooth —{**— forced against the teeth —I*—,
the spring —I*— retracts said disk a half a
teoth so that the actual advance of the disk
iz but a single 1ooth, although the same moves
forwardly a tooth and a half, sinee the disk
also moves backwardly a half a tooth with
each forward movement. This peculiar con-
struction of the partsinsures positive and au-
tomatie return of the disk should the current
passed through the main wire —H-—and the
magnet —e®— be of considerable duration,
since the dog —I"— and tooth —{"—are then
held out of engagement with the teeth —I*—,
and the spring —l*— instantly returns said
disk to its normal position. Oun the contrary
when said current is of short duration the
dog—1°— is instantly returned and engages
the returning disk —I'—— without permitting
the retraction thereof for more than half a
tooth. Tt is thus evident that, when a series
of conseculive eurrents of short duration are
passed through the magnet —e’>— by rapidly
closing and breaking the main cireuit —A—
the disk —I"—rotates forwardly one tooth for

-every pulsation of ecurrent passed through the

main wire, and, when a eurrent of long dura-
tion is passed through said magnet, the disk
is immediately retracted to its normal posi-
tion.

The disk —'— is formed with a concentric
groove or slot —7®— arranged directly be-
neath the terminal —I*— and formed with ser-
rations or notches —I[%— in its longitudinal
edges. —I¥— represents a head or box sup-
ported in the groove —I*— and formed with
shonlders —/*— resting upon the top and bot-
tom faces of said disk, which'is preferably re-
inforced along the edges of the slot —{%—,
The head.is held from rearward lengthwise
movement in the slot —*— by a plate —*—
engaged with the serrations —/**—in theedges
of the slot —/*—and from forward movement
by a spring —— having one end engaged
with the forward face of the head —[*— and
the other with a plate-—I*— corresponding
to the plate —P—. It will thus be noted that
the terminals —I*— and —P*— are separated
one from the other, and thar, as the lever
—— rotates the disk —I'—, the terminals
areapproximated for closing the eircuit —L—
and bringing the bell —F"—into action to at-
tracttheattention of the user of station —E—,

In order that the approximation of the ter-
minals may be readily perceived I have at
Figs. 7 to 12 inclusive illustrated the move-
ments of said terminals from their extreme

.separated position to their position assumed

when in contact. At Fig. 7 the terminalsare
in their extreme separated position, and, as
clearly seen in this view, the terminal —fF—
is forced downwardly by a coil spring —I%—
bearing against a shoulder —{**— on said ter-
minal. As the lever —/*— moves forwardly
from its position, shown at Fig. 7, it carries
with it the disk —/'— and the terminal —*—

until it assnmes its position shown at Fig. 8,

and upon reference to these figures it will be
noted that the relative distance between the
terminals —P— and —I— has not been
changed. The main circuit is then broken
and the lever —P— is retracted by the spring
—I%— to its position shown by dotted lines
at Fig. 8 and full lines at Fig. 9, and the disk
—U’— is retracted a half a tooth and is held
from further backward movement by the dog
—I—, This movementof thelever —l*—and
the disk —’— brings the terminals —F—I'—
nearertogether. The terminal —I*—projects
beneath the head —*— and directly in the
path of the projecting end thereof is a cam
—I4— for raising said terminal upwardly
against the action of the spring —¥—. At
Fig. 7 the projecting end of the terminal is
shown at its greatest separation from this
cam —'—; at Fig. 8 it has approached the
cam —i'—, a distance corresponding to the
forward rotation of the disk —I'— a single
tooth, and at Fig. 9, which represents the
parts as in-the position when the lever —F—
has twice moved the disk forward,it has still
further approached the cam —["'— The'ear-
rent being quickly broken when the lever
—JP— is in its position shown by full lines at
Fig. 9,it moves backwardly to its position
shown by dotted lines at Fig. 9, thus approxi-
mating the terminals —P— and —I*— suffi-
ciently so that the upper end of the terminal
—PR—is directly beneath the forward edge of
the lever —F*—, but, owing to the presenceof
the insulating block —I[*— directly above
said terminal ——, the passage of electricity
between the terminal —/*— and lever —*—
is absolutely prevented. o

At Fig. 10 I have shown the parts in the
position assumed when the lever —/’— has
rotated the disk —I'— a third tooth, and, al-
though the relative approximation of the ter-
minals —*—— has not been, varied from
that just described, the lower end of the ter-
minal —*— is at the foot of the upward in-
clination of thecam —I*—. The lever —P—,

| when retracted by the spring —*— from its

position shown by full lines at Fig. 10 as-
sumes its position shown by dotted lines at
said figure and moves from above the ter-
minal —P—. As the lever —I"*— moves the
digsk —I'— a fourth tooth the terminal —*—
is forced upwardly by the cam —i*'—, against
the action of its spring —[®—, and, if the
electric current is of duration sufficiently
long to permit the return movement of the
disk —I'—, the terminal —[F— immediately
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cuit —L— is closed. Owing to the contact of
said terminals, the head —#*— is held from
retraction and the spring —0*— is compressed
by the return movement of the disk —'—.
‘When the main. circuit is broken the lever
—{>— moves to its position shown by dotted
lines at Fig. 11, the spring —*— forces the
head —/*— rearwardly, the spring —[*— de-
pressesthe terminal —*— and the head —*—
is forced into engagement with the stop plate
—%—, Tt will thus be seen that, when three
eurrents of short duration are passed through
the main cireunit and are followed by a fourth
of longer duration the terminals —F*— and
—I%— of the eirenit —L— are brought into
contact and said ecireuit is closed. Should
the fourth eurrent be of the same duration as
the three preceding, the lever —— returns
to its normal position and moves from above
a post —I[*— movable through insulating
bushings —I®*— in the head —I*—. If the
fifth current is then of longer duration the
disk is moved forwardly a tooth and a half
from its previous position, the insulating post
is elevated by the cam —[*—, and, whenthe
disk —!’-— returns, the insulating post en-
counters the terminal —I%—, as shown by dot-
ted lines at Fig. 18, thus preventing the con-
tact of the terminalg —P—I%— and the closing
of the circuit —/—. It will thusbe seen that
the terminals —[F— and —0*— can only comeo
into contact when three currents of short du-
ration are passed through the main ecircuit
—A~—,and are followed bya fourth of longer
duration, and that should but three consecu-
tive currents of either equal or unequal du-
ration be passed through the main eircuit,
the eirenit closer —I— will be automatically
reset and that should, as described, four cur-
rents of short duration be followed by one of
either long or short duration, an insulating
post intervenes between said terminals. The
terminals —*— and —I°— may, however, be
so relatively arranged as to vary the number
of currents of short duration required in con-
nection with one of long duration to bring
said terminals into contact, since the termi-
nal —[*— may be moved either forwardly or
in advance of its position shown at Figs. 3,
5,and 6 by removing the stop plate —%—,
forcing the head —[*— to the desired posi-
tion, and returning the plate —**— into en-
gagement with the serrations —%-— to form
a stop for said head.

The circuit —L— consists of a positive wire
—L*— from a battery —L3— to the pivot
—8— of the disk —I'—, the negative wire
—IL*— from the negative pole of the battery
—L8—to the magnet —ES— of the bell —E'—
and the negative wire —L°— from the mag-

. net —E8— to the terminal —1°*—,

65

As previously stated the terminal —I— is
insulated from the lever —["—, and conse-
quently there is no flow of electricity through
the -circuit closer —/— until the terminals
~P— and —I°— are in contact. Asthe lever

—J%— is continuously in movement when the

current is passing, I obviate wear on the wire
—IL5—to the greatest possible extent by wind-
ing the same around the pivotal pin —P—
and running the same lengthwise of the le-
ver —— until the terminal —I>— is reached.

As described a separate battery —L— is
used for the cirenit —L—, but it is evident
that the battery —E‘— may be provided with
an extra pair of positive and negative poles
connected to the wires —L*—L!—L°—, or that
any other suitable electric generator may be
used, and that the cireuit —L—is notlimited
to any particular form of wiring.

The circuits —I—J—K—M— and —N—
are each shown as composed of parts —I*—
B—p15— —J2—J3—J+—J5—, —K*—K3—
K —K5—, —M>—M*—M*"—M°—, and —N*—
N3—N*——N5— corresponding to the like
parts —L2—L3—L*—and —L5— of the circuit
—L—.

The cireunit closers —i—j—k—m— and
—n— are constructed in the same manneras
the switch —I—, and are composed of mov-
able disks —'—j'—k'—m’—n/—, terminals
— PP JP—mP—n?—, levers -—1"—pP—k—
mP—nd—, terminals —*—j*—WS—mS—n—,
slots —i%—jR—L2—m®—n*—, heads —i*—

j 3»’1__]034__,"%34_”34_, s prl ngs __7;37 _J 37—7{)37—'

-
[

m¥—n¥—, and. insulating posts —R—j2—
kP—m2—n®— corresponding in construction
and operation to the like parts —I'—R—P—
—p2—3—"— and —[®—. It is, therefore,
unnecessary to illustrate in enlarged views
any of these switches —i—j—k—m—n—, it
being tnderstood that their respective termi-
nals —@#—'—, —j—pf—, —JF—J5~, —mi—
mb—, —n?—nf—, are of unequal separation,
as, for instance, the terminals —#*—— are
separated but slightly, so that they are ap-
proximated by the forward movement of the
disk —i’'— a tooth and a half, and the return
movement of said disk a tooth and a half oc-
casioned by the passage of a single current
of long duration. The terminals —j*—j*—
are separated twice as far as the ferminals
—#?—%*—so thatthey areapproximated by the
passage through the main eircuit of a current
of short duration and one of long duration.
The terminals —k*—/’— are separated three
times as faras the terminals —#*—i%—, and are
approximated by two currents of short dura-
tion followed by one of long duration, and, as
previously stated, the terminals —[*—I’— are
approximated by the passage of three currents
of short duration followed by one of long du-
ration. The terminals —m?—mS— are sepa-
rated a still greater distance so as to be ap-
proximated by the passage through the main
circuit of four currents of short duration
followed by one of long duration, and the
terminals —n?—nS— are so separated as to
be approximated by the passage of five cur-
rents of short duration followed by one of
long duration. This unequal separation of
the terminals of the respectivecircuit closers
~~fffp—l—m— and —n— is readily ef-
fected as the respective heads —¢—j3—/¥—
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Bt—m¥— and —n*— are adjustable in the
slots — ¥ —F"— 5P —m¥— and —n¥— in
the same manner that the head —*— is ad-
justable in the slot —%—, It will also be
readily understood that the terminals of any
of the eireunit closers —i—j—k—m— and
-—n— are separated by the corresponding in-
sulating post —i*—j*—L%—m*— and —n"—
when the currents of short duration passed
through the main eircuit —A— are in ex-
cess of the number designed to approximate
said terminals when followed by a current of
long duration, in the same manner that the
terminals —P— and —I°— are separated by
the post —**— when five currents of short du-
ration are followed by one of long duration.
It will also be evident that the disks —i'—
J—k'—m/— and —n'— are antomatically re-
turned to position when a current of long du-
ration is passed through the magnets —b%—
S—P—f>— and —g— in the same manner
that the disk —I'— is returned by the spring
—*— when a current of long duration is
passed through the magnet —eb—. .

The cireunit closers —i—j—k—~—Il—m— and
—n—7interposed between the main wire —H—
and the signal bells —B"™—C"—D"—E™—F—
and —G"— are a simple form of mechanism
suitable for carrying out my invention, and
may be of any desired construction to attain
the desired end, which isthe operating of any
particular signal by a certain quantity or du-
ration of currents passed through the main
eirfuib without operating the remaining sig-
nals. ‘

It will be readily noted upon examination
of the foregoing description and accompany-
ing drawings that the speaking current is not
passed through the magnets for operating the
cireunit-closers, butisshortcircuited by proper

. switches divectly into the “receiver of the

telephone;”” and that consequently my inven-
tion may be connected to an electric con-
duetor without in the least impairing its ca-
pability for transmitting speech. It will also
be observed that in effecting the practical
operation of the circuit-closers forming an
essential featureof myinvention that current
pulsations are passed through the eireuait con-
duetor, and that these pulsations differ from
one another only in their daration of time;
thus ‘corresponding to the dots and dashes
of the *“Morse telegraphic alphabet.”

The operation of my invention will beread-
ily understood from the foregoing deseription
and upon reference fo the drawings, and it
will be particularly noted that several tele-
phones may be connected by my invention
-upon & single 'main wire or eircuit, and that
the signal bell'of the telephone required is
the only one rung when desired to ecall that
particular telephone; that all of ‘the circuit

- closers between the main line and the signal

bellsreturn-automatically totheir normal po-
sition, and that my invention is not limited
to any particular form of wiring or particu-
lar construction of cireuit ecloser or wiring

interposed between the signal bell and the
main circuit.

Having thus fully described my invention,
what I claim as new,and desire to seeure by
Letters Patent, is—

1. The combination with one terminal of an
electric circuit-closer; of a second terminal
arranged to move step by step, a magnet and
armature, suitable connectionsfor moving the
second terminal, and a supplemental arma-
ture connected to release the terminal actu-
ating mechanism and make the circuit, sub-
stantially as and for the purpose set forth.

2. In combination, a main eircuit econduector,
a series of independent circuits, a series of
independent eircuit-closers connected to the
main cireuit conductor, each cireuit- closer
having a pair of movably adjustable termi-
nals connected to one of the independent eir-
cuits, said terminals of any one of the cir-
cuit-closers being adjusted to a greater or less
separation than the terminals of the other
¢ircnit-closers, and means, substantially as
described, connected to said main circuit con-
ductor for causing said terminals to make
contact, substantially as and for the purpose
described. ,

3. In combination, a main eircuit conductor,
a series of independent circuits, a series of
independent cireunit-closers connected to the
main cireuit conductor, each cireuit- closer
having a pair of movably adjustable termi-
nals connected to one of theindependent ¢ir-
cuits, said terminals of any one of the cir-
cuit-closers being separated a greater or less
distance than the terminals of the other cir-
cuit - closers, means, substantially as de-
scribed, connected to said main circuit con-
ductor for causing said terminals to make

contaet, and resefters for automatically re- -

turning said means to its normal position,
substantially as and for the purpose specified.

4, In combination, a main circuit conduetor,
an independent circuit, a circuit-closer con-
nected to the main cirenit conduector and hayv-
ing a pair of movable terminals connected
to said independent circuit, a movable sup-
port for one of the terminals for moving said
terminal into contact with the other terminal,
said support being movable independently
of the terminal, whereby the support is per-
mitted to assume its initial position without
disturbing the contact of the terminals, and

means, substantially as described, connected .

to the main eircuit conductor for moving said
support, substantially as and for the purpose
set forth.

5. In combination, a main circunitconduetor,
an independent circuit, a circuit-closer con-
nected to the main cireuit conductor and hav-
ing a pair of movably adjustable terminals
connected tosaid independent cireunit,a mov-
able support for oneof the terminals for mov-
ing said terminal into contact with the other
terminal, said support being movable inde-
pendently of the terminal, whereby the sup-
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without disturbing the eontact of the termi-
nals, means, substantially as: deseribed, con-
nected to the main eircuit conductor for mov-
ing said support, and a resetter connected to
the movable terminal ‘support for returning
the sameto its normal position, substantially
as and for'the purpose described.

6. The combination with amain cirenit con-
ductor and a series of independent circuits;
of ‘a series of circnit-closers each comprising
a pair of movableterminals connected to oue
of isaid independent circuits; said terminals
of any one of the eircuit-closers being sepa-
rated a greater or less distance.than the ter-
minals of the othercircuit-closers, a movable
support for one of the terminals for moving
said terminalinto contact withthe otherter-
minal, whereby the terminals of one cirenit-
closer are caused to make contact and the ter-
minals ‘of' the other circuit-closers remain
separated, said support being movable inde-
pendently of  the terminal moved thereby,
whereby the terminal supportsofithe eirenit-
closers are permitted to assume: their initial
position without disturbing the contact of the
terminals moved into contact, and a resetfer
for returning said support to its initial posi-
tion, substantially ias and for the purpose
specified.

7. Incombination;a main ¢ircuit conduvetor,
a sécond cirenit, a signal operated by thesec-
ond circuit, the operating parts of a telephone,
a eireuit-closer connected to the eircuit éon-
ductor and ‘having a! pairiof terminals con-
nected ' to: the :second circnit and having
means, substantially as described, forpassing
éurrent from said second cireuit thronghsaid
terminalsand for breaking said current pass-
ing through said terminals, and a switch be-
tween the operating parts of the telephone
and the main conductor for cutting out the
portion of the main ecireuit conductor con-
nected to operate the circuit-closer and pass-
ing said current through the operating parts
of the telephone, substantially as and forthe
purpose set forth.

8. Incombination,a main ¢ircuit conductor,
a second circuit, a signal operated by the seec-
ond ecircuit, the operating parts of a tele-
phone, a circuit-closer connected  to the cir-
cuit conductor and having a pair of terminals,
and a movable part or support carrying one
of said terminals, said circuit-closer being
provided with means, substantially as de-
seribed, for moving said support and causing
the terminals to make contact, and a switch
between the operating parts of the telephone
and the main conductor for cutting out the
portion of the main cireuit conductor con-
nected to operate the circuit-closer and pass-
ing said eurrent through the operating parts
of the telephone, substantially as and for the
purpose described.

9. In combination,a main circuit conductor
through which is passed predetermined cur-
rent pulsations, a series of independent cir-
cuits, signals operated by the second circuits,

the operating parts of a series of telephones,
a series of circuit-closers connected to the eir-
cuit conduector, each of said circuit-closers be-
ing provided with a pair of terminals con-
nected to one of the independent circuitsand
being provided with means, substantially as
described, for passing a current from said in-
dependent circuit through said terminals and
for breaking said current passing through
said terminals, and with mechanism; substan-
tially as deseribed, for preventing the passage
through said terminals of :a current from said
independent ecircuit when: there is passed
through said eircnit conductor any combina-
tion: of current pulsations other than that re-
quited to operate said means, and switches
between the operating parts of said tele-
phones and the main circuit conductor for
cutting out the portion of said eircuit con-
ductor connected to operate the cirenit-clos-
ers and for passing the current through the
operating parts of the telephones, substan-
tially as and for the purpose specified.

10. "The combination with: an electro mag-
net; of ' circuit-closing terminals normally
separated, and a plurality of armatures oper-
ated by said electric magnet connected to
makeandbreak cireuit through the terminals
by the current: passed through the magnet,
substantially as and for the purpose set forth.

11.:In combination,a main cireuit conduc-
tor, a magnet connected to said conductor,an
independent electric eircuit, and the herein
deseribed eireuit-closer connected to said in-
dependent eircuit, the same comprising a pair
of terminals, a movable support for one of the
terminals for bringing the same into contact
with the other terminal, an/cperating piece
arranged in proximity to the magnet and con-
nected to actuate the movable terminal sup-
port for closing the circuit closer, and an in-
sulating post on the movable support for pre-
venting contact of said terminals, substan-
tially as and for the purpose set forth.

12. The combination with a main ecireuit
conductor, and an independent circuit,of the
herein described cireuit closer, the same com-
prising a terminal connected to one pole of
said circuit, a movable support, a head ad-
justably mounted on said support, a termi-
nal carried by said head connected to the
other pole of said circuit and adapted to
make contaet with the former terminal, and
means, substantially as deseribed, connected
to the conductor and adapted to move said
support, substantially as and for the purpose
set forth.

13. The combination with the main eireuit
conductor and an independent cireuit, of the
herein described circuit closer, the same com-
prising a terminal connected to one pole of
said cireuit, a movable support, a head ad-
justably mounted on said support, a spring
for forcing said head to its normal position,
a terminal carried bysaid head connected to
the other pole of said circuit and adapted to
make contact with the former terminal, and
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means, substantially as described, connected
to the conductor and adapted to move said

.support, substantially as and for the purpose
‘specified.. :

14. The combination with a main circuit

conductor, and an independent cireuit, of the

herein described circuit closer, the same com-
prising a terminal connected to one pole of

. ~said circuit, & movable support formed with

e {-)

I3

a guide, a head movable in said guide. a
spring for forcing said head to its normal po-
sition, a terminal carried by said head con-
nected to the other pole of said circuit and

adapted to make contact with the former ter-.

minal, and means, substantially as deseribed,
connsected to the corductor and adapfed to

.- move said support, substantially as and for
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the purpose set forth.

15. The combination with a main cireuit
conductor, and an independent cirenit, of the
herein described cireuit closer, the same com-

prising a terminal connected to one pole of

said ecircuit, a movable support formed with
a guide, a head movable in said guide, an ad-
justable stop for the head, a spring for fore-
ing said head against the stop, an adjustable
stop for the spring, a terminal carried bysaid
head connected to the other pole of said cir-
enit and adapted to make contact with the
former terminal, and means, substantially as
described, connected to the conduector and
adapted to move said support, substantially
as and for the purpose specified.

16. The combination with a main circuit
conductor, and an independent circuit, of the
herein deseribed cireunit eloser, the same com-
prising a terminal connected to one pole of
said cirenit, a reversible support formed with
a curved guide, ahead movable in said guide,
a spring for forcing said head to its normal
position, a terminal carried by said head con-
nected to the other pole of said circuit and
adapted to make contact with the former ter-
minal, and means, substantially as deseribed,
connected to the conductor arnd adapted to
move said support, substantially as and for
the purpose set forth.

17. The combination with a main cireuit
conductor, and an independent cireuit, of the
herein deseribed circuit closer, the same com-

prising a terminal conneected to one pole of

the independent cirenit a movable terminal
support, a terminal conneeted to the other
pole of said eireuit and moving lengthwisely
in said support for engaging the former ter-
minal, and means,substantially as deseribed,
connected to the conductor for moving said

- support, substantially as and for the purpose

6o
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specified.

18. The combination with a main cireuit
conduetor, and an independent cireuit, of the
herein deseribed ¢ireuit closer, the same com-
prising a terminal connected fo one pole of
the independent cirenit, a. movable terminal
support, a head adjustably mounted on said
support, a terminal connected fo the other
pole of said circuit and movable lengthwisely

in said head for engaging the former termi-
nal, and means, substantially as described,
connected to the conductor for moving said
support, substantially as and for the purpose
set forth. ,

~ 19. The combination with a main cireunit
conduector and an independent eirenit, of the
herein described cireuitcloser, the same com-
prising a terminal connected to one pole of the
independent cireuit, a movable terminal sup-
port, a terminal connected tothe other pole of

70
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said eircuit earried by said support forengag- -

ing the former terminal, an insulator movable
lengthwisely in said head for engaging the
former terminal, and means, substantially as
deseribed, connected tothe conductor for mov-
ing said support, substantially as and for the
purpose specified. .

20. The combination with a main eirenit
conductor and an independent cireunit, of the
herein described circuit closer, the same com-
prising a support, a lever above the support
for moving the same, a terminal carried by
thelever and connected to one pole of the eir-
euit, a terminal connected to the other pole
of the circuit movably mounted on said sup-
port for engaging the former terminal, and
means, stbstantially as described, connected
to the conductor and adapted to move said
support, substantially as set forth.

21. The combination with a main ecircuit
conductor and an independent circuit, of the
herein desecribed eircuit closer, the same com-
prising a support, a lever above the support
for moving the same, a terminal carried by
the lever and connected to one pole of thecir-
cuit, a terminal connected to the other pole
of the circuit movably mounted on said sup-
port for engaging the former terminal, an in
sulator movably mounted atf one side of the
lIatter terminal for preventing contact of said
terminals, and means, substantially as de-
seribed, connected to the conductor and adapt-
ed to move said support,substantially as and
for the purpose specified.
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22. The combination with a main eireuit

conductor, and an independent cirenit, of the
herein deseribed circuit closer, the same com-
prising a movable support,aterminal carried
by said support, means, substantially as de-
scribed, for moving said support, a second
terminal for engaging the former terminal,
and a spring for engaging said terminalsand
retracting said support without separating
said terminals, substantially as and for the
purpose set forth. ;

23. The combination with a main cirenit
conductor and an independent circuit, of the
herein deseribed circuit closer, the same com-
prising a movable support, a terminal carried
by said support, a lever for moving said sup-
port, a terminal carried by said lever, and a
resetter engaging said terminals and for re-
turning said movable support without sepa-
rating said terminals, substantially as and
for the purpose specified.

24. Acircunit-closer comprising in itsorgani-
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zation the terminals of an electric cirenit,
mechanism operated by electric current, pul-
sationsfor passing an electric currentthrough
said terminals, said mechanism being auto-
matically reset simultaneously to its initial
or starting peint without disturbing the pas-
sage of the electric current through said ter-
minals, and means for breaking the current
passing throngh said terminals, substantially
as described.

25. A circuit-closer comprising initsorgani-
zation the normailly separated movable ter-
minals of an electric cireuit, mechanism op-
erated by electriccurrent pulsations forbring-
ing the terminalsinto contact with éach other,
said mechanism being antomatically reset to
its initial or starting point without disturb-
ing the contact of said terminals, and means
for separating the terminals, Substantially as
specified. ’

26. A cirenit-closer comprising in its organi-

514,461

zation the terminals of an electric circuit mov-
able toward and from each other, mechanism
operated by electric current pulsations for
passing an electric current through said ter-
minals, said mechanism being automatically

reset simultaneously to its initial or start-

ing point without disturbing the passagé of
the electric current through said terminals,
and means for breaking the current passing
through said terminals and for resetting the
terminals, substantially as and for the pur-
pose deseribed.

In testimony whereof I have hereunto
signed my name, in the presence of two at-
testing witnesses, at Syracuse, in the county
of Onondaga, in the State of New York, this
9th day of April, 1892.: .
L ' GEORGE W. HEY.
Witnesses: ,

‘CLAERK H. NORTON;
E. A. WEISBURG.
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