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To all whom it may croncern: -
Be it known that I, Wir.LtaM W. HIBBARD,

of Rochester, in the county of Monroe and
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State of New York, have invented a certain’

new and useful Improvement in Electric Sig-
nal-Boxes; and I do hereby declare that the

following is a full, clear, and exact descrip-’

tion of the same, reference being had to the
drawings accompanying this application.

My improvement relates to electric signal-
ing apparatus, and consists in' the construe-
tion and arrangement of the signal boxes as
hereinafter more fully deseribed and embod-
ied in the claims. - S

In the drawings—Figure 1 is a diagram
showing a face view of the system with which
the boxes are connected. Fig.2isaface view
of the differentiating apparatus with a por-
tion of the top broken away. Fig.3isaplan
view of the relay. TFig. 4 is a perspective
view of theelectrical stop connected with the
differentiating apparatus. Tig. 5 is a plan
view of the signal box. Fig. 6 is a similar
view with a portion of the top broken away.
Fig. 71is an edge elevation of same.. Fig.81is
a perspective view of the electrical stop con-
nected therewith, -

In this system a central station or office is

used, in which are located the working parts, -

except the signal boxes on the main line.

A.indicates the relay, B the differentiating -

apparatus, C an engine house or fire depart-
ment station, E a police or other station, and
F an electro magnet for operating a register
at the central station whereon is recorded
the number of the box from which the signal
is sent.

The relay A is made double where conneec-
tion is made by ecireuits with two different
departments, such as fire and police. It con-
sists of two pairs of electro-magnets o ¢ and
a’ o/, two sets of swinging armatures ¢ ¢’ ¢?
and ¢® ¢! ¢® located at opposite ends of the

“magnets, and two upright contact posts b and

t’; Thearmatures play between the magnets
and the posts in the usual way.,

The object of the differentiating apparatus
B is to change the current from one circuit
to another by the rotation of an arm which
comes suecessively in eontact with different
conducting points on an insulated surface

of the box. It consists of a box provided
with a econducting base plate fand an exte-
rior face d, of rubber or other insulating ma-
terial. '

¢ is a time movement or elock work of any
suitable construction and 7 an escapement
connected therewith, . :

4 is an arm, which I denominate the swing-
ing arm, attached toashaft of the time move-
ment, said shaft extending from the base out
through the insulated face, and the arm rest-
ing across the face, but not in eontact there-
with., The time movement when released
gives motion to the arm and causesitto trav-
erse over the face of the apparatus.

k&' 1l and m are contact blocks forming
conductors setinto the insulated face,and nn’
are spring tongues attached to the swinging
arm 7 and connected together by a web n?
said tongues and their connection being in-
sulated from thearm by arubber block 0. As
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the arm rotates the spring tongues come in

successive contact with the several conduct-
ing blocks and change theé currents, as will
be more fully described.

p pis an electro magnet, and ¢ a pivoted
crank forming an armature which operates
in connection with said magnet. On the outer
end of this crank is a pin ¢’ which passes out
through a slot of the face of the apparatus
and intereepts a corresponding pin r, on the
under side of the swinging arm 4, thereby
holding said arm against rotation. When
the magnet p p is charged the armature is
drawn back removing pin ¢’ from the path of
pin 7 and allowing the swinging arm to rotate.

s sisanother electro magnet connected with
the apparatus, and ¢ an armature pivoted at
¢’ and provided with an inclined lug 2. The
armature { is pressed forward by a spring
tightened by a serew v. When the magnet
is charged it overcomes the spring and draws
the armature back. S

w i8 an arm provided with a pivot w’ con-
nected with the base, the free end of the arm

engaging with the inclined lug # of the arma--

ture. When in this position the arm w rests
in contact with a spring « attached to an
insulating block . When the armature is

drawn back by the magnet the arm w frees’

from contact with the spring and opens the
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cirecuit passing therethrough, and remains
open till arm w is struck by a pin z on the
shaft of the swinging arm ¢ which restores it
to place by pressing it under the lug 2. The
arm w is drawn from contact with spring x
by a coiled spring j.

Theabovedeseribed arrangement is forcom-
munication with the fire department only.

The same arrangement is duplicated on the
opposite side of the apparatus, consisting of
magnets §’ 8’, armature {* provided with in-
clined lug #*, spring «/, serew ¢’ pivoted arm
w? contact spring x’ attached to insulaiing
block %', and coiled spring j', the whole op-
erating to establish communication with the
police department or other station than the
fire department.

The main eircuit consists of two wires 1 and
2 laid through the streets or other locality
where the line is to be established, said wires
being provided, respectively, with batteries
G H, or other sources of electricity. The ter-
minals of wire 1 connect with the two contact
blocks & &’ on the face of the differentiating

apparatus, and the terminals of wire 1 with.

the two sets of magnets o o’ of the relay, as
shown in the diagram Fig. 1. The main line
is provided with suitable fire boxes N, police
boxes I,and auxiliary boxes L, the latter con-
nected with cireuits extending through build-
ingsand provided with thermostats and manu-
als, either or both. By meansof these boxes
signals are sent to the various destinations
over the same mainline. TUndernormal con-
ditions the circuit through the main line is
closed, the magnets of the relay are charged,
and the armatures of the relay are drawn in
connection with the magnets. Butanyopen-
ing of the circuit of the main line releases the
armatures, which are then drawn toward the
posts b b’, and the circuits at the central sta-
tion are then ready to come into operation.
The circuits are as follows:—A cireuit ex-
tends from battery J, through wire 3 to arma-
ture ¢/, thence, (when the main cireuit has
been broken and said armature is in contact
with post b,) through post b, wire 4, through
the register magnet If, charging same and
causing it to operate the registering appara-
tus, through wire 5, magnet p p, charging
same, wire 6, (touching the conducting block
m,) back to battery J, completing the cireuit.
The energizing of magnet p p draws back ar-
mature ¢, removes pin g’ from the path of
pin 7 and thereby releases the swinging arm
7 and allows it to rotate by means of the time
mechanism before deseribed. Prior to this
time the spring tongues n #” have remained
in contact with the blocks & &’. They now
leave said blocks and pass to blocks! and m.
Another ¢ircuit extends from battery K to the
fire department. Thiscircuitis from battery
Kthrough wire 7, upright e, armature ¢/, wire
8, the magnet at the fire station, and wire
9 back to battery K. Auxiliary to ecircuit
K is another circuit thus:—from battery K
through wire 7, wire 10, spring, «, arm w, the

pivot w’ of said arm, through the metallic
base of thedifferentiating apparatus, wire 11,
wire 8, the magnetatthe fire department, and
wire 9 back to battery K. Another circuit
extends from the central station to the police
or other department, from battery I through
wire 12, upright ¢’, armature ¢ wire 13, the
magnet at the police station, wire 14, back to
battery I. Auxiliary to this cirenit is a eir-
cuit from battery I through wire 14, the mag-
net at the police station, wires 13 and 15,
spring @', arm w? the pivot w? of said arm,
the base of the apparatus, wire 16, and wire
12 back to battery 1.

The cirenit K and its auxiliary just de-
seribed are duplicates of the circuit Iand its
auxiliary before described, one circuit and its
auxiliary connecting with the police depart-
ment and the other eircuit and its auxiliary
with the fire department.

The first action in opening and then clos-
ing the main ecireuit through wire 2is to tem-
porarily close the local cirenit J,and thus re-
lease the time mechanism of the differentiat-
ing apparatus and allow the swinging arm <
to rotate as before deseribed. The movement
of arm 7 now causes the tongues n n’ to come
in contact with the blocks I m,thereby form-
ing a new circuit, from battery J through
wire 3, armature ¢’ (then in contact with the
upright of the relay magnet), wires 17 and
18, magnet s s, wire 19, to contact block 1,
through tongues n n’ to contact block m,
through wire 6, back to battery J. The charg-
ing of magnet s sdraws back armature ¢ and
releases the arm w allowing it to separate
from the spring @, thus breaking the shunt
cireunit that previously existed by thecontact
of the arm with the spring and extending
through the base of the apparatus to wire 11.
The further progressof swinging arm ¢ causes
tongue n to leave block [, breaking the cir-
cuit just deseribed, and brings tongues n n’
in contact with blocks I’ m, and forms a new
cireunit, from battery J through wire 3, arma-
ture ¢’, upright e, wires 17 and 20, magnet s’
s’y wire 21, contact block I, tongues n #/,
block m, and wire 6 back to battery J. The
energizing of magnet s 8’ ¢’ draws back ar-
mature #° releases the pivoted arm w? from
spring z’ in the same manner as on the op-
posite side of the differentiating apparatus,
thereby breaking the shunt ecireunit that
previously existed leading from battery I
through the base of the apparatus to wire
16. Thisshunt circuit, together with its com-
panion on the opposite side, will not be re-es-
tablished again until arms w and w? are
forced into contact with the armatures ¢ and
%, by the pin z near theend of rotation of the
swinging arm ¢ Under such conditions, with
both shunt circuits open, the eircuit through
the fire department isfrom battery K through
wire 7, upright e, armature ¢ ¢’ (then drawn
back by the magnets a a, and subject toany
action of the relay), wire 8, through the mag-
net at the fire station, and wire 9 back to bat-
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tery K. At the same time the circuit through -

the police station is from battery I through
wire 12, upright e/, armatures ¢® ¢t, wire 13,
through themagnet at the police station, and
wire 14 back to battery I. :

It will be seen that the register F, the mag-
nets at the fire station C and the police sta-
tion E, are each, through the armatures at
the relay, rendered susceptible to the opera-
tion of the relay, and that the circuits are
changed tosend the signal toone department
ortheother through theinstrumentality of the
differentiating apparatus before descrilied.
By the use of this differentiating apparatus
all signals which come to the central station
are recorded there and dispatched to the
proper destination, such as the fire depart-
ment or the police department, without one
interfering with the other.

The box L, which forms the subject of my
present invention has a base plate /® and an
insulated face plate d* similar to those of the
differentiating apparatus. It also has atime
mechanism ¢’ and swinging arm ¢’ similar to
those of said apparatus. = »

0,10 all a12 a13 (Z,M alﬁ a[lG a17 alS a19 0/20 are con-

- dueting rings and blocks attached to the in-
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sulated face.

The swinging arm ¢’ has two pairsof spring
tongues n® n'® and n!! n'% the tongues of each
pair connected together and insulated from
the arm, and a single intermediate tongue n!
electrically connected with the arm. These
several spring tongues rest over and in line
with the sets of conduecting rings and blocks.

p* is an electro magnet similar to the mag-
net p p of the differentiating apparatus, and
J? a pivoted armature provided with an in-
clined lug 7% It also has a erank arm 72 car-
rying a stop. pin ¢° at its outer end, which
stands in the path of a corresponding pin °
on the underside of the swinging arm. The
energizing of magnet p?attracts the armature,
releases the crank-arm, and removes the stop-
pin allowing the swinging arm to rotate.

0* is a small wheel on theshaftof the swing-
ing arm,against the periphery of which bears
a spring 7% pressed up by a spring s the ob-
ject of which is to apply sufficient friction to
prevent back action of the gearing of the
clock work.

t% and ¢ are two plungers resting in a
barrel attached to the case and forced up by
spring #%%. These plungers have projecting
pins ? «? against which the end of theswing-
ing arm strikes in its rotation.
down on the first plungers the pin is de-
pressed allowing the swinging arm to pass to
the second plunger, and by pressing on the
second plunger it allows the arm to pass to
the stop-pin on the end of crank-arm A2, from
which it is started only by the electrical ac-
tion.

The box L is interposed in the mainline,
and from it extends the lateral circuit 23,
which passes through a building, or other
place to be guarded, and is provided with

By pressing

thermostats and manuals, either or both, in
the usual way.

The operation is as follows:—The condition
of the box L being normal, the current is from
battery II through wire 1, wire 22, contact
block o, tongues n® n!, block o', wire 23
forming the circuit through the building,

-block a'?, tongnes n'* n', block o', wires 24

and 1 back to battery H. To complete the
circuit the tongues nn’ of the differentiating
apparatus must be in contact with the blocks
kX', 1f, for any reason, wire 23 is broken, the
current of wire 1 being shut out of the build-
ing will seek another escape, and will pass by
a shunt circuit from battery H through wire
1, wire 25, resistance coil 26, wire 27, electro
magnet p? wire 84, contact block ¢'% tongues
n* ntl, block a, and wires 24 and 1 back to
battery. The current through wire 2 is from
battery G, to the base of the instrument at 2,

.through the swinging arm ¢’, tongue n%, block

o, and wires 28 and 2 back to battery G.
In case wire 23 of the building line is broken
magnet p* is’ energized, as before described,
thus attracting the armature, withdrawing

the stop-pin that restrains the swinging arm,

and the swinging arm then begins to rotate.
For a short period after commencing its ro-
tation the current in both wires 1 and 2 are
absolutely broken, and remain so until the
swinging arm brings tonguen®in contact with
block a'S, tongue »® in econtact with block a®,
and tongue n'° in contact with bloek a8, At
this point it is to be determined whether the
circuit in the building wire 23 has been
broken and immediately restored, as by a
thermostat or manual signal, or whether, on
the other hand, it has been permanently de-
stroyed, as in the case of a broken wire. In
case it has been broken and immediately re-
stored the current through wire 2 is as fol-
lows:—from battery G through wire 2 to base
of the instrument at 2%, swinging arm 7,
tongue n'%, block a'® with which the tongue is
then in contaet, wire 29, wire 23, contact block
a’®, tongues 7', n’, contact block a®, wire 31,
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wire 2, back to battery. In case where wire -

23 in the building is permanently broken
there is no current until the further progress
of the swinging arm has brought tongues n'*
n® in contact with the rings a and ¢!, In

-the case of the immediate restoring of wire 23

the further progress of the swinging arm
brings tongue 7!%in contact with block .
The current is then from battery G, wire 2 to
base of the instrument at 2%, swinging arm ¢,
tongue 7%, block o', wire 30, wire 23, block
a®, tongues n'* and 7%, block ot (with which
n® is then in contact), wire 31, wire 2, back to
battery. This current will energize any elee-
tro receptive devices placed in wire 30. The
further progress of the swinging arm ¢’ brings
tongues n'' n'*in contact with the rings o' i,
From this time on during the movements of
the swinging arm the cireuit in wire 2 is the
same whether the wire 23 in the building has

‘been broken permanently or has been broken

I15

I20

125

130

.



10

135

20

25

30

35

40

45

o

and immediately restored. In eithercasethe
signal will be transmitted to the central sta-
tion. But in case the cireuit has been broken
and immediately restored, as by a manual
box or thermostat, the swnal will be trans-
mitted to the eentml statlon and the fire and
police departments, while if permanently
broken it will be transmitted to the central
station only, thus determining at once what
is the difficulty and zwmdmo' unnecessary
alarms. Thecondition nowis that the tongues

.n' »® are in contact with the rings a®a iy , re-

spectively, and progressing around the in-
strument. The circuit of wire 2 is now as

follows:—[rom battery G through wire 2,

branch wire 1, ring o'}, tongues n'? n“ ring aw
wire 32, and wire 2 back to battery Rmﬂ atl
is notehed on its face in two series w1th the
numbers indicating the box as shown at v?o2
As the swinging arm progresses over the face
of the instrument tongue n'? engages said
notches and alternately opens and closes the
circuit in a well known way, thus signaling
the number of the hox at the central station
over wire 2. The further progress of the
swinging arm brings tongues »n’ n!®in contact
with blocks a® o', tongue n'® in contact with
block al’,and tonguen'*in contact with block
a'®, The cireuit now in wire 1, which is re-
stored, is from battery H through wire 1, wire
33, block a3, tongues n'*n!!, block a', wire 24,
wire 1 back to battery.

The current through wire 2, which has been
maintained, is from battery G through wire
2 base of the instrument at z swmvmw arm
7', tongue n'3 block ol wire 28 wire 2 back
to battely [ere the swinging arm is stopped
by the first fingerstop until the lineman, hav-
ing repaired the broken wire 23 through the
building, puts the same in condition for fur-
ther service. The finger stops for stopping
the swinging arm are to enable testing to be
made without sounding an alarm at the cen-
tral station. After such testing has been
made the swinging arm is released from the
stops and allowed to move forward to the elec-
trical stop-pin on the end of thecranked-arm,
when it is ready to be released by the elec-
trical action as before deseribed.

By the construction before described the
boxes L are ready to give the signal when the
swinging arm has been released from the fin-
ger stops and rests against the electrical stop.
Any opening of the cu1rent in the building

523,121

wire 23 operates said electrical stop and al-
lows the arm to rotate. The construction is
such that the boxes on the line are non-in-
terfering, and while one box is sending in its
signal no other box ean come into operation,
for the reason that at such time the current
through wire 1 is broken.
first box completes its action the current in
wire 1 is restored and a second box can then
come into action and give its signal.

Having described my invention I do not
claim, in this application, the main line, the
street boxes connected therewith, the relay,
the differentiating apparatus and the circuits
extending to side stations, as embodied in
other applications which I have filed contem-
poraneously herewith, and serially numbered
respectively, 483,022, 483,023, 483,024, and
483,025,

What I elaim as new, and desire to secure
by Letters Patent, is—

1. In an electric signaling apparatus, the
combination, with a main eireuit composed of
two wires, and a lateral cireuit provided with
thermostats and manuals, either or both, of a
box connected with said wires provided with
an insulated face, a set of conducting blocks
connected therewith, a movable arm provided
with contaet points resting in line with the
conducting blocks and capable of changing
the circuits by moving from one block to an-
other,and suitable electx ical connections con-
nected with said blocks, as shown and de-
scribed and for the purpose specified.

2. In an electric signaling apparatus, the
combination of a box, a movable arm resting
over the face of the box, two manual stops,
one in advance of the other, for restraining
the movable arm, and an electrical stop sue-
ceeding the manual stops for restraining the
arm, said electrical stop being controlled by
an electro magnet, as specified.

3. The combination, with the movable arm,
of two plungers provided with outstanding
pins forming stops to the arm, one succeed-
ing the other, and springs for pressing the
plungers upward, as deseribed.

In witness whereof I have hereunto signed
my name in the presenceof two subseribing
witnesses.

W. W. HIBBARD.

‘Witnesses:

R. F. OsGoop,
GEORGE A. BENTON,

Butassoon asthe
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