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To all whom it may concern:

Be it known that I, MARK W. DEWEY, of
Syracuse, in the county of Onondaga, in the
State of New York, have invented new and

5 useful Improvements in Electrie Signaling
Systems, of which the following, taken in con-
nection with the accompanying drawings, is
a full, clear, and exact description.

My invention relates to the class of elec-

10 tric signaling apparatus employing an an-
nunciator or visible indicating devices for
receiving the signals.

The object of the invention is to provide
simple and reliable means whereby annunci-

15 ators having a plurality of independent num-
bers or signs may be operated with great ra-
pidity from the different transmitting sta-
tions.

The object also is to reduce the number of
line-wires, which is an expensive part of such
an apparatus.

Heretofore the great number of wires re-
quired to operate annunciators of the class T
propose to employ (which are similar to those
used in telephone-exchanges) have prevented
their adoption for signaling purposes of this
kind-—viz., fire or burglar alarms.

Theinvention consists, partly,in electrically
operating or controlling motors at the receiv-
ing-stations by a controlling-motor at one of
the receiving-stations or a central station, so
that all of said motors will operate synchro-
nously torotate the trailing fingers which trav-
erse corresponding circular tables of con-
tacts, and cause said fingers at the respective
receiving-stations to pass simultaneously oh
corresponding eontacts. The contacts arein-
sulated from each other and connected by
separate branch wires with the magnets of the
annunciators and lines.

My invention consists, also, in the employ-
ment of two line-wires, one to operate or con-
trol the motors and sound the gongs, and the
other to release and stop the controlling mo-
tor or pulsator, send an elcetric impulse at
the proper moment to actuate the annunci-
ators, render all the transmitting-stations in-
operative or non-interfering with the one in
operation, and for sending special signals
so when required.

In the accompanying drawings, Figure 1 is
a diagram showing the general organization
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of the apparatus and circuits therefor. Fig.

2 is a modification of the same. Fig. 3 is a
face view of the pole-changing or make-and- 55
break wheel at the central station. Fig. 4 is

a side elevation of a portion of the transmit-
ting apparatus. Tig. 5 isa portion of the side
elevation of the receiving apparatus. Fig. 6

is a modification of the means for operating 6o
a receiving - motor. Fig. 7 is a horizontal
transverse section of a signaling-box, showing
the means for operating the signaling mech-
anism automatically with the opening of the
door; and TFig. 8 is a sectional elevation of the 65
dash-pot. -

Referring specifically to the figures, A rep-
resents the motor at the central-station S,
which motor may be of any suitable construe-
tion for rotating the shaft B. Thesaid motor 7o
may be in constant operation, but is prefer-
ably in operation only when the shaft B is
released, as hereinafter described. It is pre-
ferred that the shaft should be rotated at a
uniform speed, but this is not essential. It 45
should, however, make a complete revolution
in as short a time as practicable, say about
ten or fifteen seconds. Any suitable means
may be employed to regulate said motor, as
required. )

Upon the shaft B in Fig. 1is carried a pul-
sator or pole-changing device C, which is pref-
erably of the form of a wheel having two
metallic circumferential rims ¢’ and ¢’ ar-
anged side by side, insulated from each 8g
other and from the shaft, and each of said
rims earrying in its outer periphery a series
of insulating-blocks ¢’’’, distributed uniform
distances apart around the periphery, and the
insulating-blocks of one of said rims being 9o
disposed opposite the metallicportions of the
other rim. Against the sides of the two
metallic vims ¢’ ¢/’ rest two contact springs
or brushes 7 7, connected, respectively, by
means of conductors 10’ w’’ with the positive g5
and negative poles of two batteriesd’ and 0%
The other poles of these batteries are con-
nected with the line T/, but may be connected
with ground when not employing a complete
metallic cireuit. A contact-brush ¢ rests on rco
the peripheries of the described pole-chang-
ing device C, and this brush makes alternate
contact with the metallic portions of the two
rims, thereby causing, when the pulsator is
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in motion, electric impulses of alternating
polarity to be transmitted on the line I/ from
the batteries ¥’ and b* to the following-de-
seribed annunciating. apparatus at. the re-
ceiving-station R. Said annunciating ap-

paratus consists of an annulus E of insulated

contacts e e’ ¢/’ ¢'”’, &c., arranged stationary
on a suitable support. Central of said annu-
lus and at right angles to the plane thereof
is a shaft G, which is rotated by a suitable
motor and has firmly attached to it a trailing
finger I and a ratchet-wheel H. Said finger
is composed of metal and insulated from the
shaft, and has its free end over the annulus
E and in contact therewith, preferably by
means of a brush f, attached to said finger.
The motor consists, preferably, of a duplex
pawl H’, adapted to engage and release the
ratchet-wheel H alternately at two diamet-
rically-opposite points, and thereby impart
rotary motion to said wheel and its shaft G.
Said pawl is operated by magnets I 1 at op-
posite sides of a polarized armature k on the
shank of the pawl. When the receiving-in-
strument is at rest or in its normal condition,
the brush f of the finger rests upon a contact
e, which is in direct connection with the line
L’” by branchl, and keeps the line L/ closed
through the instrument and shunts the an-
nuneciator D. Said annunciatoris preferably
of a form similar to those in telephone-ex-
changes—1. e.,each number or sign (represent-
ed in the form of drops 12 38 in the drawings)

is operated by a separate electro-magnet m’

m'” m’”’. These magnets are in separate
branches I I’ I’’’ of the main line 1’’, and
each of said branches is terminated in one

of the contacts e’ ¢’ ¢’’’ of the annulus E..

The other terminal of the main line L’ is con-
nected to a brush d, bearing on the metallic
hub of the trailing finger F.

The magnets I'T are in the line-circuit L,
hereinbefore referred to, and the electric im-
pulses of alternating polarity transmitted on
said line, as hereinbefore described,. cause
the said magnets to attract and repel alter-
nately the polarized armature h, and thereby
vibrate the duplex pawl H’, so as to impart
rotary motion to the shaft G and trailing fin-
ger ¥, attached thereto. )

S’ 8 represent transmitting-stations, which
may be fire-alarm-signal boxes. At said sta-
tions I employ the following apparatus,which
is illustrated in its normal position at S’ in
Fig. 1 of the drawings, and in its. operative
position at 8% in said figure. Said apparatus
consists of a circuit making and breaking

~ wheel J, fixed to a rotatable shaft G, which
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receives rotary motion by a ratchet-wheel H,
attached to said shaft, and a duplex pawl I,
engaging said ratchet-wheel and actuated by
magnets 11 in the same manner as in the in-
strament R at the receiving-station, herein-
before described. The wheel J is composed

of a. metallic body, from the periphery of
which project two lugs or-tenons jand 5’,and,
if ‘desired, an insulating rim or band ¢ may

-ings.

be applied to .the remaining portion of the
periphery of the wheel, as shown in the draw-
The shaft G and wheel H are in the
line-circuit I”’. On the same shaft is rigidly

70

mounted the stop-disk K of metal,which disk. .

is provided with a notch ¢ in its periphery.
A: detent M, of the form of a two-armed le-
ver, is pivoted at the junction of its arms to
a suitable ‘support, and one arm thereof is
formed with a hook, by which it is adapted
to engage the notch ¢g. A spring s serves to
draw said arm toward the disk K, s0 as to'in-
sure the engagement of the aforesaid hooked
arm.  The other arm of the detent M carries
on its end an insulated contact-spring =,

-which is in contact with a stop n’ when the

apparatus is in its normal condition.

The spring » and stop n’ form terminals of
a shunt path for the current around the mag-
nets I,-and is open only when that particular
transmitting apparatus is.in operation.

The described detent is provided with a
suitable handle @, by which the operator can
throw the detent out of engagement with the
notch ¢ when desired to send a signal. A
stop @’ back of the detent prevents excessive
movement thereof. A suitable electric con-
tact bears on the periphery of the cireunit
making and breaking wheel J, said contact
being represented in the annexed drawings of
the form of a metallic spring-arm 7/, secured

at one end to a suitable stationary support .

and in the line-circuit L”’, and having piv-
oted to.its opposite end a metallic roller r,
which is carried in the path of the lugs or
tenons j and j° of the circuit making and
breaking wheel J. When said wheel is at
rest or in its normal position, the roller r
rests on the tenon j. "The distance between

the tenons j and j’ corresponds to the dis-’

tance between the contacts e and e of the
receiving-instrument R, and the contact ¢ is
electrically connected with the magnet m/,
which operates the drop 1,bearing the num-
ber corresponding to that of the station S’.
It will be observed that the cirenits L” and
L’ are normally closed. By throwing the
detent cut of engagement with the stop-disk
K the shunt around the magnets I is broken
by the consequent separation of the termi-
nals n and »/, before mentioned, and the eir-
cuit L’’ is broken between the detent M and
disk K. To the shaft B of the pulsator® or
pole-changer is firmly secured a stop-disk K’,
similar to the disk K, as shown in Fig. 3 of
the drawings, and a detent M’ is held in en-
gagement with the disk K’ by an electro-
magnet N, attracting an armature fixed to
said detent, said magnet being in the cii-
cuit L”, and a spring o serves to lift the de-
tent out of engagement with the disk K’ when
the magnet N is de-energized. ’

“When the operator throws the detent M out:

of engagement with the stop-disk K at the
transmitting-station, as represented at S* in
Fig. 1 of the drawings, the circuit I’/ is bro-
ken, as before stated, -and in consequence
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N

thereof the magnet N is de-energized, al-
lowing the spring o to lift the detent M’ out

of engagement with the stop-disk K’. The
pulsator C being thus released, allows the mo-
tor A to rotate said pulsator and stop-disk,
and during the rotation thereof positive and
negativeimpulses are sentalternately through
the line I/,-and said impulses actuating the
magnets I T at station S* where the shunt is
broken, as before stated, and also the mag-
nets I I of the receiving-instrument R, in con-
sequence whereof the circuit making and
breaking wheel J at station S* and the trail-

ing finger I at the receiving-station R are

rotated synchronously. The circuit making
and breaking wheel is allowed to make a com-
plete revolution, and is arvested in its move-
ment by the automatic re-engagement of the
detent M with the stop-disk K. During said
movement of the wheel J the tenon 7, moving
away from the roller 7, breaks the cireuit of
the line I/ at that point, and remains broken
until the tenon j comes in contact with the
roller r, which closes the ecircuit of the line
L for a brief period of time. When said cir-
cuit is closed, an electric impulse is sent
through the trailing finger I, thence through
the contact ¢/, directly under said finger, and

“thence through magnet m’ of the annunci-

ator D.

The detent M, after being withdrawn from
the disk K,isimmediately released and drawn
toward the disk by the spring s, and rides on
the periphery of the rotating disk, which holds
the shunt around magnets I open until the
said disk has made a complete revolution,
when it is arrested by the detent falling into
engagement with the notch or stop ¢, and the
shunt is thereby closed.

In order to guard against the re-engage-
ment of the detent M with thestop gon the disk
K by a very quick release of the detent after
being withdrawn, I pivot on the shaft of the
said disk an arm ¥, the free end of which rests
normally on the detent,.and when said de-
tent is thrown out of engagement therewith
the arin ¢ falls onto a stop ¢ on the disk
and is held there by a spring /. This arm
being under constant strain of the spring, is
caused to quickly fall into the path of the de-
tent when thrown out, as aforesaid, and thus
preventsthere-engagementof said detent with
the stopg. The end of the arm is tipped with
insulation to prevent the reclosing of the eir-
cuit L’ between the detent M and disk K
before said circuit is broken between contact-
roller » and point j, caused by the rotation of
the make-and-break wheel J, thus preventing
the magnet N from attracting the detent M’
at the central station S#, which otherwise
would act as a brake at the commencement
of the movementof the pole-changer, and thus
retard the same. The spring-actuated arm ¢
also serves to cushion the contactbetween the
detent M and stop ¢, so as toprevent concus-
sion and undue strain.

The transmitting-station S* shows the posi-

tion of the apparatus just after detent M is
withdrawn. The ratchet-wheel is shown as
having moved half a tooth, and the ratchet-
wheel also of the receiving apparatus R moved
correspondingly.

The change of position of the apparatus at
the ecentral station St is indicated by the dot-
ted lines.

In order to promptly call attention to the
annunciator when operated, I employ at the
reeeiving-station, as well as at the transmit-
ting-station, a suitable gong-signal, which is
represented in the annexed drawings of the
form of two gongs ¢ ¢, between which plays
a hammer ¢”/, attached to the duplex pawl-
arm H’, which is provided with the armature
h. At the central station a simple polarized
relay ¢’ in circuit I/ operates the gong.

For special signaling T employ at the re-
ceiving-station R a special sounding mechan-
ism >, the hammer of which is operated by
a spring and electro-magnet, which latter is
in the cirenit 1.””. At the transmitting-sta-
tion I employ an extra key w, which is in a
normally-closed shunt around a resistance w’
in the said eircuit, and by depressing said key
the shunt is broken, the current ig switched
through the said resistance, and the intensity
of the current is decreased, thereby partly de-
energizing the magnet of thesounding mech-
anism 1™ and allowing the spring thereof to
draw the hammer against the gong. The cir-
cuit L’ remaining unbroken obviates inter-
ference with the general signaling system, in-
asmuch as sufficient current is allowed to flow
in the circuit when the shunt is open to re-
tain the detent M’ in engagement with its
disk K/, and so prevent the pole-changer and
receiving-instruments from operating.

When the transmitting mechanism is in-
closed in a box provided with a door, a trip-
ping device may Dbe arranged to release the
said mechanism automatically with the oper-
ation of opening the door. An exemplifica-
tion of such tripping device is illustrated in
Fig. 7 of the drawings, which merely shows
a section of the box with its door and the
stop - disk I, circuit making and breaking
wheel J, and detent M in connection with the
tripping device, which consists of astationary
double cam § at or near the side of the de-
tent facing the stop-disk and a duplex cam
9, attached to the free end of a spring-arm
10, attached tothe door. The cam 9 is drawn
between the cam 8 and detent M in the oper-
ation of opening the door, and thereby crowds
the detent away from the cam 8 and out of
engagement with the stop g of the disk K.
In closing the door, the cam 9 passes the cam
8 at the farthest side from the detent M, and
thus avoids interference with the detent.

The transmitting apparatus may be re-
leased from a distance by means of an electro-
magnet 1, placed opposite an armature & on
the detent M. The wires 2 and 3 lead from

said magnet to one or more sub-stations o o
in the vieinity of thesignaling-box. A battery
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4 is in circuit at the sub-station nearest the
box, and the keys 5 and 6 of said sub-stations
are placed in ecircuit in multiple are. The
said keys are all normally open; but when it
is desired to release the mechanism of the
signaling-box the key at either of the sub-
stations may be used to close the ecircuit,
thereby energizing the magnet 1 and attract-
ing the armature k on the detent and remov-
ing the latter from engagement with the stop-
disk K. The key should be depressed or
closed for but a brief period of time.

The effect produced by the circuit being
open almost continually during the operation
of a signaling-box I utilize to render the re-
maining boxes in the circuit inoperative or
non-interfering, as follows: In the line-cireuit
I’ and within each signal-box is a magnet
P, which attracts a lever p when the circuit
is closed and holds said lever out of the path
of the detent M; but when the circuit is bro-
ken at a box, the magnet P in each of the
other boxes being demagnetized, allows the
spring ¢’ in said box to'draw the lever p in
the path of the detent, so that the detent can-
not be moved out of engagement with theé
stop-disk. - In order-to refain the mechan-

ism in the latter boxes locked, as aforesaid, .
while the contact 5/ passes the rollerin the |

operating -box, I employ a dash-pot Q, suit-
ably connected with the lever p, so that the
said lever will not be able to return to the
magnet quick enough to release the detent M
during the brief elosing of the circuit, but
will freely and quickly move in the opposite
direction when released by the magnet. Fig.
8 shows the dash-pot constructed to operate

in the pot Q, the ball 12 will rise, thereby
opening the aperture in the piston to permit
the fluid in the pot to flow freely through the
aperture, which consequently allows a free
movement of the piston downward; but when
the piston ascends thé ball closes the aper-
ture and the fluid is compeélled to pass around
the sides of said piston, which is made to fol-

low quite closely within the pot and permit’

said fluid to pass slowly, thereby retarding
the movement of said piston upward. The

said dash-pot may contain oil or other liquid :

that will not freeze or evaporate readily, or
simply air may be employed in place of the
liquid, as is well known. :

As the circuit isnot broken until the detent
M is moved over the lever p, the latter lever
will not interfere with the operation of a box
unless another is already in operation. An
annunciator D at the central station S{ may
be operated in the same manner as that
at the receiving-station R, by attaching the
trailing finger F to the pulsator—shaft B and

. securing the annulus E to one of the pedes-

65

tals P’, carrying said shaft, which latter is
brought into the circuit L.”” by a brush d,
attached to one of the terminals of the cir-
cuit and bearing on the hub of the trailing

finger F, the magnets m’ m’ m’”’ of the

‘When the piston 11 descends .

405,831

annunciator being electrically connected with
the annulus K in the same manner as herein-
before described.

Fig. 2 shows the pulsator of the form of a
single make-and-break wheel C*, with a sin-
gle battery 0* connected therewith. The
said wheel when rotated makes and breaks
the current-in circuit L/, including at the re-
ceiving-station an electro-magnet I*, which
actuates a pivoted pawl H*, engaging the

70

75

ratchet-wheel H and by the aid of the dog a” . |

rotating the trailing finger F.

Instead of operatmo the mechanism at the
receiving-station directly by currents in the
main line, a relay R* and local circuit L*, in-
cluding the magnets I I, may be arranged as
shown in Fig. 6 of the drawings. - The said
relay is in the circuit I.” and is actuated by
the alternating current therein and. alter-
nately reverses the current in the loeal cir-
cuit through the magnets I I, disposed at op-
posite: sides of the arm of the pawl H’. It
will be obvious that a neutral relay in cireuit
L’ of Fig. 2 may control a local current to
vibrate the pawl H* also.

8o
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Having described my invention, what I -

claim as-new, and desire to secure by Letters

Patent, is—

1. An electric signal-tr ansmlbtlntr instru-
ment composed of a rotatable shatt a wheel
mounted on said shaft and having circuib
making and breaking points in its periphery,
an electric contact bearing on said periphery,
a stop-disk connected to the aforesaid shaft,
and a detent adapted to engage and release
said stop-disk, all in one and the same cir-
cuif, and a motor in another circuit rotating
the aforesaid wheel and disk, as set forth.

2. In an electric signaling system,the com-
bination of a pluralityof transmitting-stations
in eircuit, each adapted to transmit a prede-
termined signal, one or more receiving-sta-
tions also in circuit, a suitable electric gen-
erator, a pulsator in said circuit therewith, a
motor operating said pulsator, a motor at a
receiving-station propelled by the pulsating
currentsin the circuit, an annulus of contacts,
a trailing finger in another circuit rotated by
the latter motor and traversing successively
said contacts, a suitable annunciator at the
receiving-station in cirenit and having inde-
pendent magnetic devices in branches of the
circuit connected with the contacts on the
annulus, a motor at the fransmitting-station
operated by the pulsating currents,and means
at each of the transmitting-stations for send-
ing an electric impulse at a predetermined
moment operated by said motor.

3. In an electric signaling system, the com-
bination of a plurality of transmitting-stations
and one or more receiving-stations in a line-
cireuit, a suitable source of electricity and
pulsator.therefor in said circuit, a motor op-
erating said pulsator, a motor at the receiv-
ing-station operated by the pulsating current,
an annulus of contacts at said station, a tratl-
ing finger in-circuit rotated by the latter motor
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and traversing successively said contacts, a | engage and release the stop-disks, motors in

suitable annunciator at the receiving-station
having independent electro-magnetic devices

in branches of a circuit connected with the,

contacts on the said annulus, and a magnet
in the latter circuit to operate the detent for
releasing and stopping the said pulsator and
controlled by the circuit makers and break-
ers at the transmitting-stations, and means
at each of the transmitting-stations for trans-
mitting an electric impulse at a predetermined
moment to actuate the said annunciator.

4. In an electric signaling system, the com-
bination of a plurality of transmitting-stations
and a plurality of receiving-stationsin a line-
circuit, a suitable source of eleciricity, a pul-
sator therefor at a station in said circuit, a
motor operating said pulsator, a motor at each
of the receiving-stations actuated synchro-
nously by the pulsating current, an annulus
of insulated contacts at each of said stations,
and trailing fingers in cirenit traversing sue-
cessively the said contents and rotated by the
motors thereat, a suitable annunciator at each
receiving-station operated by electro-inagnets
in branches of a ecircuit connected with the
contacts on the annulus, & magnet in the cir-
cuit to operate a detent for releasing and
stopping the said pulsator and controlled at
the respective transmitting - stations, and
means at each of the latter stations for trans-
mitting an electric impulse at apredetermined
time during the movement of the trailing fin-
gers to actuate a particular magnet of the an-
nunciator.

5. An electric signaling system consisting
of two line-circuits, a pulsator in the first of
said eircuits, a motor operating the pulsator,
circuit- controlling wheels at the respective
transmitting-stations in the second of said
cireuits, electric econtacts in said second cir-
cuit bearing on the aforesaid wheels, an an-
nulus of electric contacts at the receiving-
station in the same eircuit, a trailing finger
also in said circuit traversing the annulus,
an annunciator operated by magnets in
branches of said circuit connected with the
respective contacts of the annulus, motors at
the respective transmitting - stations in the
pulsator - circuit and operating the circuit-
controlling wheels at said stations, a motor
at the receiving-station in the pulsator-cir-
cuit and operating the trailing finger, and
means for locking and unlocking the circuit-
controlling wheels at the transmitting-sta-
tions.

6. In an electric signaling system, the com-
bination of two line-cireuits, a pulsator in the
first of said circuits, a motor operating the
pulsator, circuit-controlling wheels at the re-
spective transmitting-stations and in the sec-
ond of said circuits, electric contacts in the
latter circuit bearing on said wheels, stop-
disks rotating, respectively, with said wheels
and in eircuit therewith, detents adapted to

the first circuit operating the aforesaid stop-
disks and circuit-controlling wheels, shunts
around said motors controlled by the afore-
said detents, an annulus of electric contacts at
the receiving-station in the second circuit, a
metallic trailing finger traversing the con-
taets of the annulus and in cireuit therewith,
an annuhciator operated by magnets in
branches of said circuit connected with the
respective contaets of the annulus, and a mo-
tor in the first circuit operating the trailing
finger, substantially as set forth.

7. In an electric signaling system, the com-
Dbination of two line-circuits, a pulsator in the
first eireunit, a motor operating said pulsator,
circuit-controlling wheels at the respective
transmitting-stations and in the second cir-
cuit, electric contacts in the latter circuit
bearing on said wheels, stop-disks rotating,
respectively, with said wheels and in cireuit
therewith, detents adapted to engage and re-
lease the stop-disks, motors.in the first cir-
cuit at the transmitting-stations for operat-
ing the stop - disks and circuit - controlling
wheels, levers adapted to lock the detents in
their engagement with the stop-disks, springs
drawing the levers into their locking posi-

tions, a stop -disk attached to the pulsator--

shaft, a detent adapted to engage the latter
stop-disk, a spring holding said detent out of
engagement, and magnets in the second cir-
cuit, and when energized moving the latter
detent and aforcsaid levers in opposition to
their respective springs, substantially as set
forth and shown.

8. In eombination with rotary circuit mak-
ing and breaking wheel and stop-disk rotat-
ing therewith, and the detent adapted to en-
gage and release said stop - disk, a lever
adapted to lock the detent in its engagement,
a spring holding the detent in its locking po-
sition, an electro-magnet in circuit adapted
when energized to throw the lever out of its
locking position, and a dash-pot connected
with the lever to retard its action under the
influence of the magnet, as set forth.

9. In combination with rotary stop-disk
and circuit making and breaking wheel ro-
tating with said disk and in one and the
same circuit, a motor in another circuit op-
erating said disk and wheel, and a detent
adapted to engage and release the stop-disk
and in circuit with the latter, an armature
attached to the detent, an electro-magnet in
a local electric ¢ircuit opposed to said arma-
ture, and operating-keys in said local circuit,
as and for the purpose set forth.

In testimony whereof T have hereuntosigned
my name this 13th day of March, 1889.

MARK W. DEWEY. [L.s.]

Witnesses:
J. J. LAASS,
C. L. BENDIXON.
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