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UNITED STATES

PATENT OFFICE.

JAMES B. YEAKLE, OF BALTIMORE, MARYLAND.

AUTOMATIC CIRCUIT-BREAKER FOR BURGLAR-ALARMS.

SPHCIFICATION forming part of Letters Patent INo. 332,130, dated December 8, 1885.
Application filed May 14, 1885, Serial No. 165,464. (No model.)

To all whom it may concern:
Be 1t known that I, JAMES B. YEAKLE, a

~ citizen of the United States, residing at Balti-

more, in the State of Maryland, have invented
certain new and useful Improvements in Au-
tomatic Circuit-Breakers for Burglar-Alarms,
of which the following is a specification, refer-

~ ence being had therein to the accompanying
- drawings.

10

My invention relates to electric burglar-

alarms of the class in which one or more cir- :

cult-breaking devices at premises to be pro-

~tected are in circuit with electric-alarm appa-

IS

20

ratus located at a distance.
The object of my improvement is to cause
an alarm at a central office or other distant

~ place whenever the premises guarded are bur-
glariously invaded, and also to cause a signal

to be given at stated intervals at the central

oifice or other distant place, for the purpose

of indicating that the alarm-cireuit is intact.
The invention consistsin certain novel con-

-. structions and combinations of devizes, which

235

will be readily understood from the following
particular description, in connection with the
accompanying drawings, and which will be
definitely pointed out in the appended claims.
~ In the drawings, Figure 1 is a front eleva-

- tion of an automatic circuit-breaking mech-
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1ts arms and hooks.

anism combined with an automatic tripping
mechanism according to my invention, a por-
tion of the devices being shown in dotted
lines. Fig. 2isan end view of the same from
the direction indicated by the arrow No. 1 in
Fig. 1. Fig. 3 is a diagram in detail of the

circuit-breaking mechanism. Fig. 4 isa per-

spective detail view of the shifting-shaft and
Fig. b is a view of the
shifting lift-disk and a portion of its co-oper-

ative devices. Fig. 6 illustrates a modifica-

tion of the same. Tig. 7 is a detail perspec-
tive view of the devices for operating the shift-
ing-shaft. Fig. 8 is a diagram illustrating the
circuits connected with the apparatus.
Referring to Fig. 1, the numeral 2 indicates
a frame in which are mounted two systems of
spring-driven gear-wheels similar to the time-
train and striking-train of an ordinary strik-
1ng-clock. . |

The devices corresponding to the time-train
are malinly shown in dotted lines. Their use
1S simply to actuate a trip at predetermined

| downward from the shifting-shaft 21.

intervals for starting into operation the train
corresponding to the striking - train, and I

prefer to use an actual regulated time mech- 55

anism, essentially such as shown in the draw-
ings. The wheels of this time-train are indi-

cated by the numerals 3 4 5 6 7 8, and as their

construction and operation are well - known

they need not be more particularly deseribed.
The motive spring 9 is connected up in the
usual manner. The dial-wheels are omitted,
as they are not essential. The wheel 5 I will
call the ‘‘hour-wheel.” It is fixed upon the
shaft 10, and from this shaft two tripping-
hooks, 11 11, project diametrically opposite
each other. There might be three or four, or
even more, of these hooks at equal distances
apart around the shaft. - -
The wheels 12 13 14 15 (shown in full lines)
are geared 1in train in the usual manner and
driven by spring 16, the same as the striking-
train of a elock; but, instead of operating a
striking mechanism, they operate a circuit-
breaking wheel, 17, which is fixed upon the
shatt of wheel 14. I will refer to this train
hereafter in this specification asthe ¢ circuit-
breaker train.”” The wheel 15 has a pin, 18,
passed through it near its periphery, so as to
project on both sides, and to hold the circuit-
breaker train from running. This pin will be
engaged by one or the other of two detent-
hooks, 19 or 20, as will presently beexplained.
These hooks 19 and 20 project from a shaft,
21, mounted transversely in the frame 2, and
having elongated journals to permit the shaft
to be shifted back and forth longitudinally.
The hooks 19 and 20 are at such a distance
apart that when one 1s1n the plane of the path
of the pin 18 on one side of the wheel 15 the
other hook will be out of the plane of the path
of sald pin on the other side of said wheel.
In other words, when one hook is engaged
with the pin the other stands clear of it later-
ally. | |
Alongside of the shaft 21 is another shaft,
22, having an arm, 23, projecting downward
and provided at its lower end with a hook, 24,
which stands in the path of the tripping-

hooks 11 11 on shaft 10. This shaft 22 has

also a tripping-hook, 25, projecting forward
at an angle to the arm 23, and lying directly

under an arm, 26, which projects obliquely
This
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arm 26 has a further function, but for the | from the place to be protected to the céntral .

present will be treated simply as recelving
the action of the tripping-hook 25.
Upon the shaft of the wheel 14, behind the

5 break-wheel 17,is permanently fixed a lift-

- shaftt 21.

X0

disk, 27, having a single notch, in which en-
gages a hook, 28, projecting from the shifting-
Tt will now be seen that when the
shaft 10 turns, as in the ordinary operation of
a time mechanism, the tripping-hooks 11 11
will at intervals strike the. hook 24 of the

“arm 23,and through said arm the shaft 22 will

15

be partially turned in the direction of the ar-
row No. 2, so that the tripping-hook 25 will
lift the arm 26, partially turning shaft 21 In
direction of arrow No. 3, and raising the
hooks 19 and 20, so that whichever hook i1sat
the time engaged with the pin 18 will be dis-

~ engaged therefrom, and the circuit - breaker

20

-running.

25

train thus released and allowed to commence
At the same time the hooks 19 and
20 are raised the hook 28 is also raised out of
the notch in the lift-disk 27, and the notch 1s
immediately carried away from under the
hook. The tripping-hook 11 which hasstruck
the hook 24 very soon escapes therefrom,

~and the arm 28, shaft 22, and trip-hook 25 re-

30

turn to their original position. The shaft 21,
however, cannot return to its original posi-
tion and allow the hooks 19 and 20 to fall so
that one of them will catch the pin 18 imme-
diately, because now the hook 28 rests on the

~ periphery of the lift-disk 27, and this disk

35

must make a compiete revolution before its
notch again comes under said hook 28 and
permits it to fall so as to allow the shaft 21 to
turn partially backward and carry down the

hooks 19 and 20, so that one of them may en-

40

~ break-wheel 17 will make one complete revo-

45

gage with the pin 18, and thus arrest the cir-
cuit-breakertrain. Therefore,every timeone
of the trip-hooks 11 trips the arm 23 the cir-
cuit-breaker train will be released and the

lution.  Upon the periphery of this break-
wheel normally bear two spring-contact fin-
gers, 29 and 30, which are connected with a
wire, 31, forming part of the main alarm-cir-

- cuit which goes to the distant station or cen-

50

tral office. The other wire, 32, forming the
other part of the circuit, 1s connected with the
metallic shaft of the break-wheel, and leads
also to the distant station or central office,

-~ and the two wires may be there connected to

55

any suitable electrical alarm apparatus;so asto
include the same in a metallic ¢ircuit 1n the
usual manner. | -

- 'In the diagram, Fig. 8, the central office is

~ indicated by name, and at this point a relay,

6C

65

breaks of said break-wheel.

33, is included in the main circuit. This re-
lay is arranged to close on its backstroke a
local circuit including an electric-bell, 34. It
will nowbe obvious that every time the break-
wheel 17 makes a complete revolution the bell
ab the central station will be rung a number
of times and at intervals corresponding to the
One revolution
of the break-wheel sends a complete signal

office, and these complete signals are sent ab
intervals corresponding to the number of trip-
hooks 11 on the hour-wheel shaft 10, There
being two such hooks, as shown in the draw-
ings, and the shaft making one revolution

70

every hour, a signal will be sent every thirty

minutes. If there were four such hooks ab

every fifteen minutes. These signals indicate
that the main circuit is intact. | o

I have stated that there are two contact-
fingers, 29 and 30, bearing upon the periphery
of the break-wheel 17.
30, is fixed to but insulated from the {rame 2.

75
equal distances apart, a signal would be sent

80
One of these fingers,

The otherfinger,29,is attached to but insulated

from an armature-lever, 35, carrying an ar-
mature, 36, arranged to be attracted by an
electro - magnet, 37. This electro - magnet 18

supported in proper position, as shown, by

being secured to a suitable casing which may
inclose the apparatus, and is not shown in the

drawings, or it may be secured to a bracket

suitably attached to a wall or other support

90

to which the apparatus is secured. ltisonly

when the magnet attracts its armature that

the contact-finger 29 is pressed against the
This magnet
is intended to be included in a local circuit at

periphery of the break-wheel.

95

the place to be guarded. I have shown the

local eircuit by name in the diagram, Fig. 8.
This local circuit may include circuit-break-

- B
L

ing devices to be operated by the opening-of 100

doors, windows, &ec., or it may include a me-
tallic cage,of wire or other conductor,envelop-
ing the place to be guarded, or so arranged
that the local circuit will be broken by an at-
tempt to invade the premises, as shown, for

instance, in the Patent No. 106,324, granted to

A
.
] ] "
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CharlesT. Chester, August16,1870. The local -
circuit of course includes a battery, and as
long as this circuit is closed the magnet 37

will be energized and attract its armature,

thus pressing the contact-finger 29 against the

break-wheel. :
I will now describe particularly those de-

I10

vices which determine which of the hooks 19

or 20 shall be in position to engage the pin 18,

and explain why the change is made from one
Projecting inwardly from the ..

to the other.

115

front wall of the frame is a bracket, 38, to

which is pivoted a bell-crank lever having one
arm, 39, extending downward and forked at

120
its lower end to embrace the arm of hook 28.

The other arm, 39, of this lever projects out-

ward horizontally, and is forked at i1ts end to

embrace an arm, 40, which extends from the

armature-lever 35. It will now be seen that

when the armature is attracted the arm 40

125

and the arm 89 of the bell-crank lever will

be depressed, and the arm 39 of said lever

will be thrown inwardly, and this arm, on ac-

count of its engagement with the hook-arm

130

28, will move the shifting - shaft- 21 rear-
wardly, thus bringing the hook 19 in position -
to engage the pin 18, and moving hook 20 so B
far to the rear that it could not engage said
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~ pin, evén when down to its lowest position.

IO5
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- wide that it does not pass out of the

50

On the shaft of the wheel 13 is a sliding
sleeve, 41, in an enlarged portion of which
18 a circumferential groove, as shown at 42,
into which projects the arm 26, for the per-
formance of its further function, which has
heretofore been alluded to, this function be-
ing to shift the sleeve whenever the shaft
21 18 shifted. This sleeve 41 carries a lift-
disk, 43, which has two diametrically-oppo-
site notches, 44 44, and two perforations, 45
45. These perforations are to receive a pin,
46, projecting from the pinion 47 of the wheel
13, when thesleeve and disk are shifted to-
ward said pinion. The shaft 21 has a hook-
arm, 48, the bent end of which either rests
upon or drops into one of the notches of the
lift-disk 43. The gearing of the circuit-break-
er train issoarranged that the wheel 13 makes
one complete revolution while the break-wheel
makes eight revolutions. Now, if the local
circuit- be closed, (the premises guarded not

being molested,) it will be remembered that

the bell-crank lever shifts the shaft 21 rear-
wardly, and the hook 19 engages the pin 18.

At this time, also, the arm 26, being engaged

with thesleeve4l, movessaidsleeve rearward-
ly and carries the disk 43 out of engagement
with the pin 46, which projects from the pin-
ion 47. As long as affairs continue in this
condition the time mechanism will goon trip-
ping the circuit-breaker trainat regular inter-
vals, and causing single complete signals to be
sent, as explained, indicating that the main
circuit 1s complete and the local circuit un-
broken by any attempt to invade the premises
guarded. Assoon, however, as the local cir-
cuib 1s broken,the armature of the magnet 37
drops, the arm 40 operates the bell-crank Ie-
ver to move the shifting-shaft 21 forward,
disengaging the hook 19 from the pin 18, and
releasing the circuit-breaker train. At the
same time the arm 26 moves.-the sleeve 41 up,
so that the disk 43 engages with the pin 46,
and will therefore be turned with the shaft of
the wheel 13. 'The tip of the hook 28 is so
plane of
the lift-disk 27 with the shifting of shaft 21,
and asone of the walls of the noteh of this 1ift-
disk is gradually curved from its foot to the
periphery of the disk, when this disk turns

- 1n the direction of the arrow No. 4 it lifts the

33

50

hook 28, and therefore turns the shaft 21 so
that the hooks 19 and 20 will be raised, and
the arm 48 will also be raised out of the notch
of disk 43 which it may happen to bein. Be-
ing out of the notch, the disk in turning car-
ries the notch from under the said hook 48,
and now the hook must rest on the periph-
ery of the disk and cannot fall until the
disk has make a half-revolution. While this

half-revolution is being performed of course
the hooks 19 and 20 are also held raised, and
the circuit-breaker train runs until the break-
wheel has completed four revolutions, when
another notch comes under thehook 48, allow-
ing it to drop, and also the hooks 19 and 20.

"The latter hook then engages the pin 18, as 1t
will be remembered that the shifting-shaft has
‘been moved forward. Thus it will be seen

that four complete signals will be sentin as the
result of breaking the local cireuit and inde-

70

pendently of the time mechanism. It will be

noticed that the hook 19 projects a little be-
yond the hook 20, so that when the hook 19 1s

disengaged by being shifted forward the pin =
will escape freely, and the hook 20 will have .

plenty of time to rise before the pin can come
around to it. The arm 26 rests on the bottom

.of the groove in the sleeve 41 when the sleeve

80

and lift-disk are not locked to the Shaﬂz. and
at such time the pressure of said arm will pre- - .

vent the sleeve from turning. It will be un-

derstood that when the tripping oceurs by the

action of thetime mechanism the disk 43 must
remalin stationary, in order that the hook 48

may drop back into the noteh from which it

was raised, and thusallowthe hook 28 to drop

back into the notch of the lift-wheel 27 when

that wheel has completed one revolution, so
that the hook 19 may also drop and arrest the
circuit-breaker train.
that whenthearmature-lever dropsthe contact-
finger 29 is raised from the break-wheel, but
the finger 30 remains in contact therewith.
Normally this finger 30 bears on a small in-

Q0

1t will be remembered

95

sulating-plate, 49, let into the periphery of the

wheel, and though this finger acts as a con-
tact to make and break circuit and send the

signals while the wheel is turning, when the

ICO

wheel completes its fourth revolution and is
arrested after sending in a burglar-alarm, the

sald finger 30 rests on the insulating-plate,
and the main circuit is thus left open. ﬂ;hg
purpose of this arrangement is to provide

105

against any failure of the ecircuit-break in

mechanism to operate and send in a burglar.
alarm when the local circuit is broken, for if
an inspection, which should occasionally be
made, of the relay or other instrument at the

I10

central office shows that the main circuit is =
open 1t will be the duty of the attendant or

attendants to go to the premises guarded and
find out the cause of the breakage of the cir-
cuit, even though aburglar-alarm has not been
sent in.

IT§

It will be obvious that instead of using a -

single brealk-wheel with an insulating-plate’or

break to receive the finger 30, there might be

two break-wheels on the same shaft or on

I20

separate shafts, one wheel receiving the press: .
ure of the finger 29 when the armature is

raised, and the finger 30 standing at a break
of the other wheel.. B

It might sometimes happen that the pressure
of the arm 26 would not be sufficient to hold
the sleeve 41 and lift-disk 43 from turning
when the shaft of wheel 13 turns within said
sleeve. I have, therefore, provided a modifi-
cation of the devices, such as shown in Fig. 8.
The devices here are the same as shown in

Fig. 5, with the addition that the sleeve 41

has at its rear end a disk, 50, with” notches

coinciding with but narrower than those of

125

130
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the disk 43. A pin, 51, projects from a sta- | net and intermediate devices for shifting said

ticnary frame, and will engage 1n one of these

- . notches when the sleeve 1s shifted rearward

10

to unlock it and the disk 43 from the pin 46.
It will be readily seen that this pin 51 will
hold the sleeve and disk from turning when
they are unlocked, and therefore the hook 48
will be free to f::’bll back into a notch from
which it has been raised at such time. 1t will
now be seen that when the local circuit is
closed, and also the main circuit, owing to
the ﬁnger 29 being pressed on the break- wheel,

the tripping operation of the fime mechanism

I35

will cause the circuit-breaking mechanism to
send in safety-signals at regnlar intervals, the
length of these 1ntervals bemﬂ* regulated by
the distance apart at which the tripping-

" - hooks are placed on the shaft 10 or hour-

20

wheel shaft of the time mechanism, and if ab
any time the local circuit is broken a burglar-
alarm, consisting of four repetitions of the
SIghal will be immediately sent in and the

- main circuit will be then left open. Of course

25

it 1s a mere question of gearing how many
repetitions of the signals shall be made, and
I do not confine myself to any particular num-
ber. In fact, the sending of a single signal

_at other than the 1eg111a1 period would be

30

sufficient to indicate it to be a burglar-alarm

requiring immediate attention at the premises
guarded.

I do not confine myself to the precise de-

- tails of mechanism, but reserve to myself the

35

40

right to vary the same in any manner that

may be found desirable or expedient without |
~departing from the true spirit and scope of

my invention.

‘What I claim is—

1. In a burglar-alarm, the combination,
with a main electric circuit connecting aplace
to be guarded with a distant station, of an
automatic circuit-breaker in the main Glrmzut

~a time mechanism arranged to trip said cir-

45

cuit-breaker info action at predetermined in-
tervals, an electro-magnet disconnected from
the main circuit and arranged to be included

~in a local-battery circuit, and tripping devices

50

., one of its shafts, and u
" with a detent-pin pro

R

confrolled by said electro-magnet for tripping
the circult-breaker into action independently
of the time mechanisin, essentially as set forth.
" 2. The combination, with theautomatic eir-
cuit-breaker train havmg a break-wheel upon

jecting upon both sides
thereof, of the longitudinally-shifting shaft
¢arrying the hooks 19 and 20, the time mech-
‘anism and intermediate devices arranged to
partmlly turn said shaft, and the electro-mag-

pon another the wheel |

shaft endwise, substantially as deseribed. = - 60
3. The combination of the circuit-breaker
train having the break-wheel and lift-wheel
27 upon one of its shafts, upon another the -
wheel 15 having a detenb -pin prejecting on
both sides thereof, and upon another the shift- 63
ing grooved sleeve and its attached lift-disk =
43, provided with one portion of a clutch, the
other portion of which is fixed upon the sha,ft
with thelongitudinally-shifting shaft carrying

“detent-hooks19 and 20, and arm 26, projecting 70

into the groove of said sleeve, and arm 43,
having its end hooked to engage the li{t- wheel
43, and hook 28, arranged to, engage-the lift- -

,wheel 27 on the break- Wheel shaft, the time

mechanism having a shaft prowded with one 75

or more tripping-hooks, 11, the intermediate
tripping devices between said hooks, and the

arm 23, the bell-cranklever having one of its .-
aATIS loosely engaged with a projection of the

shifting-shaft, and the electro-magnet and its
armature havmg a projecting portion loosely
engaged with other arm of said bell-crank le-

ver, the whole constructed and arr anged toop-

erate essentially as set forth.,

4. The combination,with a main-line terml-
nal, of the two break wheel contact-springs
connected thereto, and the break-wheel con-
nected with the opposite line-terminal, and. -

‘provided with a break or insulating-space

to receive one of said springs when the wheel go- '

is at rest, and an electro-magnet In a local

circulb arranged to hold the other spring in
position to make electric contact with the " .
break-wheel only when said magnetis charged,
substantially as described.

5. The combination, with the antomatic eir-
cuit-breaking meehamsm and time mechan-

- 95

ism for tripping it into action at predetermined

intervals, of the regulating mechanism for de-

| termlmug the SPeclﬁc character or number of 100

repetitions of the signal when caused to be
sent by said time meehamsm the electro-mag-
netic devices for tripping sald circuit- break-
ing “mechanism independently of the time

mechamsm and the regulating mechanism 1035

“which determines the specific character or

number of repetitions of the signal when sent
by said electro-magnetic tripping mechanism, -
and independently of the further action of the
same, essentially as set forth. - 110

In testlmony whereof 1 affix my Slgnatule "
in presence of two witnesses.

JAMES B. YDAKLE i

Witnesses:
JOHN J. LAFFDRTY
- Wit M. DEscH.
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