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To «ll wivom il ey coneern:

Be it known that I, JAMES II. CARY, a citi-
zen of the United States of America, residing
in-Springfield, in the county of Hampden and
State of Massachusetts, have invented new
anduseful Improvements in Devices for Stop-
ping Engines or other Moving Machinery, of
which the following is a specification, refer-
ence being had to the accompanying drawings
and letters and figures of reference marked
thereon.

My invention relates to devices for actuat-
ing electromechanical apparatus located at
considerable distance from the point where it
is desirable to operate the same by means of
clectromagnetic apparatus placed in a closed
circult, sald circuit being constantly charged
with a current of the proper predetermined
intensity and quantity so long as the ma-
chinery to be controlled is in operation.

I do not seek to claim, broadly, the use of
clectric energy as a means of stopping mov-
1ng machinery, but the use of apparatus here-
in referred to in connection with a closed or
live c¢ireuit.

It will be obvious tothose versed in the art
that there are many conditions wherein a
closed circult is preferable to an open circuit
when used asa means for protection or safety.
For instance, a closed circuit properly ar-
ranged willgive notice of itsown derangement
should such aceident oceur, whereas a simi-
lar trouble on an open circuit would probably
be unknown until the critical moment arrived

when it is most essential that the apparatus

should be operative.

The Invention consists in the construction
and arrangement of partsin combination with
valves and valve-operating mechanism of en-
gines, as herein set out.

In the accompanying drawings, in which
hike letters and figures indicate like parts,
IFigure 1 illustrates a simple ball-governor
adapted to shut oft the steam from an engine
or the water from a wheel when caused to op-
erate, 1llustrating the arrangement of a cyl-
inder 1n operative connection with the gov-
ernor and an inlet-valve controlled by a lever.
Kig. 218 a like view of a similar device es-
pecially adapted for water-wheels or other
motors requiring considerable power to op-
erate the shut-off. T¥ig. 3 is a diagrammadtic

view showing the relation of the several parts
of themechanism,showingalsoarecording ap-
paratus, switches, contact-points, indicator,
alarm-Dbell, conduetling-wires, &e. Fig. 4isa
detall of the lever which carries the stylus
which malkes a record on the dial placed in
the recording apparatus for that purpose.
Fig. 5 illustrates a modification of my device,
wherein [ illustrate the employment of a gate
lever-valve to be used as a throttle in the
main steam-supply pipe to the engine instead
of operating upon the governor, as before
1lustrated. I alsoillustrate therein the em-
ployment of & magnet in a local open circuit
to control the stop mechanism, the same
magnet being controlled by a relay in the
main line and normally a closed ecircuit, and
in connection with the relayl showan alarm-
bell in the local cireuit thereof for the pur-
pose of giving an audible alarm to the engi-
neer. 1

Indetail, A, A, and A" indicate armatures;
B and B, electromagnets; 137, a relay; C, a
circuit-indicator; D,a generator; D', a closed-
circuilt battery; K, switches; E', a circuit-
breaking wheel; B, a closed contact-key; I,
I, and I, local batteries; G and G', signal-
bells; H and IT', speed-limit arms; I, insulat-
ing-support for same; J, relay; I, retaining-
lever; L, lever to control steam-valve; L/, le-
ver to push up the rod U M, adjusting-serews;
N, a relay-magnet; O, contact-point on gov-
ernor-rod; P, piston-rod; Q, steam-cylinder;
R, retaining-lever; S, shunt-coils; T, electro-
magnet for recording mechanism; U, gov-
ernor-rod; V, steam-valve; W, valve-lever;
X, resistance-coil; Y, gate-valve, and 7 re-
cording-dial; ¢ and 0, contact-points of relay
N; cand d, electrical contact-points of speed-
limit; ¢, wire connecting point ¢ to point
e', contact-lever to cloge circuit of bell G'; 7,
spiral spring; 1/, contact-spring to close cir-
cuit of bell G'; g, lever fastened to armature
of magnet /i; N, electromagnet for operating
stylus; 2, eccentrice; 7, lever carrying stylus;
/v, sleeve on which leverj is mounted; [, spiral
spring; m, loose sleeve on lever s, n, stylus; o,
stud holding lever 7, p, pivot for lever RR; ¢,
detent controlling escapement; r, retractile
spring: s, adjusting-screw; 7, pivot for ar-
mature A; u, stop-pin; v and @', retractile
springs; ¢, steam-pipe connecting valve with
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2, detent on armature A";

¢

cylinder; w’, weight to operate the governor-
rod U in IFig. 2. " is a counterweight to
take slack out of chain to governor-rod lever;
iy and z, contact-
points for relay B”.

Numerals 1 to 14, ineclusive, indicate the
main-line circuit-wires; 15, 16, and 17, the
circuit-wires of alarm-bell N; 18, 19, and 20,
local cirenit of the recording mechanism; 21,
22, and 23, local circuit of alarm-bell .

In Ifig. 1, L. represents the end of the lever
which, when in its normal position for action,
holds down Dby pressure the valve which 1s
placed under the end beyond the fulerum
opposite to the end which engages the lever
I, which extends upward from the armature
A, being pivoted at ¢ and held up to the elee-
tromagnet B so long as the current is on the
line deswned to energize the same.

M isan adjusting-serew to regulate ﬂle ten-
sion of the retractile spring ».

R 18 a lever with weight at the end pivoted
on the stud p and designed to engage the
Iower end of the lever 11 The obieet of this
lever is to hold the levers I and 1. in their
proper engagement, should 1t be desirable to
do so when there 1s no current on the line.
As soon as the proper current is thrown to
the line, however, the armature A will be at-
tracted sulficiently toward its magnet I3 to
disengage the lever IL from the lever IR, which
will permit it to assume a vertical position,
thus leaving the lever IX free to act to the full
Itmit of 1ts designed backward movement.
This i1s sufficient to disengage it from lever L.

C 1s a current-indicator placed in the line
to determine the strength of the carrvent sent
to line from the generator D. Partslettered
It are single-point switches designed o open
the line when required.

X 18 a resistance-coil placed at the extreme
endof the circuit,designed tolimit the amount
of current upon the line while in its normally-
acting condition.

N 18 a relay placed 1n circuit for the pur-
pose ot controlling the alarm-bell G, placed
inlocal circuit with therelay, whose armature
1s so adjusted by the 10L1_£Lcme spring as to
remain normally open; but if a short cireuit
should occur on a part of the line, thus shunt-
1ng the resistance X, the increase of the elee-
tromotive force in the magnet of N would at-
tract 1ts armatuare, closing the local circuit at
points a and O throu oh bclti(}l) If and bell G,
and ring the bell G, t]m%; olving notice of the
trouble on the line,

IT and II' are metallic arms which aet as
speed-limits, between which plays the contact-
point O, which projects {from the governor-
rod U. TI is hinged at the end, so as to allow
the free backward passageof the governor-rod

1L 1t should pass below the lower limit owing

to any accident to the governor imechanisn.
The arms I II" are pivoted to the insulating-
block I, the points ¢ and d on the same heing
connected together by the wire e.

Parts & represent shunt-coils around the
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electromagnets, the object of the same being
to rednce the sparking eflect which might oc-
cur from inductive action upon a separation
at the points ¢ or « while a current was on
the line.

K’ represents a box confaining a ecireuit-
breaking wheel which is actuated by the re-
coil of a heavy spring which operates a train
which conveys motion to the break-wheel,
which opens and closes the circuit a delinite
number of times during cach revolution or
partial revolution, thus providing a means
forindicating the point from which the alarm
was sent in. I do not deseribe the mechan-
ism of this call-box, as it is one¢ of the well-
known forms in general usce on distriet-mes-
senger or wateh-cloek elreuils.

J represents a relay designed to control the
action of the recording apparatus shown in
connection with dial Z.

The train and actualing-spring, retaining-
lever, and magnet ol the 10@01(111.1; apparatus
are represented in the figure below the dial Z
separated from their actual position 1n rela-
tion to the dial for the purpose of more fully
showing the relation of the various parts.
The object of the recording apparatus is to
malce a record upon a paper dial placed over
the dial Z when the current 1s sent to or in-
terrupted upon the lines connected with the
same,

Ivis an electromagnet,
whieh 1z attached the bhar,
end.

7 is a lever pivoted at A, earrying a stylus
ab 1ts end near bar ¢.

0 18 a sleeve which moves {reely on the stud
holding the same, permitting the lever y to
make a lateral movement w ]nle making a rec-
ord on the dial. .

1 is an eccentric which 1s causged to rotate
by the action of its accompanying train and
motive power, either a spring or weight. T'he
cccentric @ during its rotation presses against
the end of the lever y, causing the pointof the
same to change its position in relation to the
dial, which it punctures or marks.

m is a sleeve adjusted to revolve 1
the end of the lever 7, the purpose of
being to reduce the friction between v

to the armature of
pivoted at itsupper

reely on
G {AIMEe
e lever

|

7 and the eccentric ¢« incident to its yibratory

movement while making a record on the dial.

T represents an eleetromagnet, the armas-
ture of which controls the movement ol the
train which actuates the recording appara-
tus. At the lower end ol the 1)&1 carrying
the armature projects the detent ¢, which in-
tervenes in the path of the pin 2 1n the es-
capement-wheel of the train, preventing the
forward movement of the same exeept at such
times when the action of the current upon
the line allows such movement to take place.

118 a retractile spring controlled by the
adjusting-serew for the purpose of withdraw-
g the armature from the magnet I’ upon

the interruption of the current upon the line.
represents the valyve-controlling ap-
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pliances in a local cireuit which is rendered |

operative by the action of the relay I, the
armature A" of which is released by inter-
ruption of the currenton the mainline allow-
ing it to close contact-points v and 2z, thus
closing the normally open circuit through its
local Dbattery and the magnet B’ drawing

|

toward it the armature A’ held open by the

action of the weighted lever at its lower end,’

sald armature acting as & retaining-lever to
hold up the lever I.. 'T'his will allow the re-
Iease of thelever L, which will permit the op-

~eration of the power which will stop the en-
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oine. In connection with the relay B, Ishow
a detent @, attached tothe armature A”. The
detent has a hook upon the end adjusted so
as toengagethehookontheend of thelevere',
the lever ¢ being so arranged as to malke con-
tact with point /' and so close a loeal circuit
through the battery ¥ and alarm-bell G,
thus giving an audible alarm to the engincer,

Y represents a sliding gate-vaive to be
placed in main supply-pipe, which furnishes
steam for the operation of the engine.

() represents a steam-cylinder; I, the pis-
ton-rod of the same which upon the admnis-
sion of steam 1s forced upward, pushing up
the lever Y closing the gate of valve Y.

The method of operation of the whole ap-
paratus 18 to keep the main line constantly
charged by either a dynamo of magneto-elec-
tric generator or closed-circuit battery, so that
when the line 1s broken at any point an im-
puise shall be transmitted to the various act-
g parts to stop the engine and the depend-
ent machinery. Upon the breaking of the
circuit the armature A will be drawn away
from the magnet BB, allowing the release of
the lever I, which will permit the immediate
operation of the designated power which shall
stopthe machinery. Upon an undue increase
of the speed of the engine the point on the
governor-rod would be thrown against arm 11,
breaking contact at ¢, stopping the machin-
ery as before. The same result will be ob-
tained should the governor, owing to acci-
dent, fall from 1ts normal Iimit, contaet then
being broken at .

The method of operation of the recording
apparatusis to turn the erank E' down to its
extreme limit, which will immediately brealk
the circuilt and causc the stopping of the
machinery. The break-wheel will continue
1ts movement, however, sending to line a
definite number of electric impulses and
finally automatically close the circnit again.

The passage of the current over the line
during 1ts movenient will actuate the mag-
nets 7, r, and T and their ecodperative mech-
anism, causing to be registered on the dial
the number of the station {rom which the
alarm was sent in.

I do not limit myself to the useof the par-
ticular mechanism shown in the recording-
clock, as a number of the well-known wateh-

man’s clock-movements would accomplish the
same result.

o

The method and operation of the appa-
ratus shown in Fig. 2 is to break the flow of
the current upon the line, which will release
the armature A, whichwill be drawn back by
the spring . This will withdraw the lever Ik
from the path of lever 1, allowing it to fly
upward and drop the weight 20’ from 1its
lower end, which will in turn, through the
means of the chain attached, pull forward
the lever L/, thus thrusting up the governor
to its highest limit, and by this means stop
the engine and such machinery as may be
connected thereto.

IIaving, therefore, deseribed my invention,
what I elaim, and desire to secure by Letters
Patent, 1s—

1. In a shut-oflf apparatus the combination
of a steam-cylinder with a piston and piston-
rod, a pipe connecting the eylinder to a pres-
sure-valve, said valve being connected with
the main steam-supply, apivotedlever to con-
trol the action of the pressure-valve, a lever
extending from and rigidly-fastened to the ar-
mature of an electromagnet, a current-indi-
cator, a dynamo-eleetric or magneto-electric
cenerator or battery, a speed-limiting attach-
ment, a governor having aprojection attached
to the governor-rod to engage and operate
said speed-limit, a relay including an alarm-
bell and 1ts operating-battery in local eircuit,
a resistance-coil to regulate the amount of
effective current upon the line, shunt-coils to
reduce the reactionary inductive effeet upon
the line, incident to breaking the ecircuit,
switches or keys or a brealk-wheel for nor-
mally opening the circuit and recording ap-
paratus for registering a brealk in the circuit,
substantially as described.

2. The combination of a steam-cylinder
having a piston and piston-rod the latter ar-
ranged to engage a lever which operates to
close a gate-valve, a steam-pipe connected
with the eylinder to conveysteam to the same,
a pressure-valve adapted to admit or prevent
the admission of steam to the cylinder ac-
cording to 1ts position, a lever adjusted to
control the action of the pressure-valve, an
electromagnet whose armature isarranged to
arrest the downward movement of the retain-
ing-lever, the said electromagnet being ar-
ranged to operate 1n open eireuit, a battery
in said local eireuit, a relay connected with a
main line which is operated as a closed cit-
cull, & battery or generator to energize the
main circuit which in turn controls the afore-
sald open or local circuit, contact keys or
switches arranged to permit the main line to
be opened at will, an alarm-bell placed in
circuil with a local battery and arranged to
operate by the action of the main-line relay,
a detent on the armature of the relay, alever
arranged to engage with the detent on the
armature, and to fall upon a contact-point
beneath and complete the circuit through the
alarm - bell and its accompanying battery
when a break upon the main line permits the

. release of the armature of the main-line re-
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lay, all substantially as and for the purposes
described.

3. In combination with an engine the com-
bination of a steam-cylinder Q, piston-rod P,
lever W, valve Y, steam-pipe w, pressure-
valve V, lever L, electromagnet B', armature
A, relay B armature A", battery D', key K",
alarm-bell G, battery I detent, hooked le-

ver ¢/, contact-spring ' and connecting-wires

therewith, substantially as and for the pur-
poses described.

4, In ashut-off apparatus the combination
of & governor with a lever for elevating the
same, a weight and echain arranged to actuate
said lever, a counterweight to take slack out
of said chain, a retaining-lever to sustain the
motive weight, an electromagnet whose arma-
ture is provided with an arm or lever extend-
ing therefrom to engage the retaining-lever,
an electric genecrator, a current-indicator,
switches or keys to open the cirenit, a speed-
Imit, an alarm-bell to indicate the improper
condition of the main circuit, a resistance-
coil to limit the amount of current on the cir-
cuit, a relay to control the action of a record-
1ng apparatus included in its local circeuit, an
electromagnet in the said loeal circuit to con-
trol the action of the recording meehanism
and an electromagnet to control through the
action of its armature the movements of the
recording-mechanism train, substantially as
and for the purposes described.

5. In a shut-off apparatus the combination
ol a governor-rod U with a lever L weight 2,
lever L, lever I, armature A, electromagnet
I3, generator D, current-indicator C, switches
E, call-box E', relays J, and N, electromagnet
T, batteries T I and F”, alarm-bells G and &,
recording-magnet /i, levers ¢ and 7, sleeves k&

and m spring /, stud o and stylus n, detent ¢,

stop-pin u, eccentric 2 and dial 7, all as and
for the purposes described.
6. In combination with a motor, shut-off

4 583,326

mechanism consisting esscentially of a shut-oit
cylinder with its piston-rod arranged to shut
off the supply of steam or other power to the
motor, a conduit extending from the shut-ofl
cylinder to the boiler or other reservoir of
power, a valve arranged in said conduit and
means to operate said valve at a point remote
therefrom consistingof an electromagnet hav-
ing 1ts armature held in position against the
cores by the continuous energlzing of the elece-

tromagnets, a spring arrangced o move the ar-

mature from 1ts normal position when the

magnet ceases to be energized by the brealk-

ing of the current whereby the valve-operat-
ing mechanism is released and allowed to op-
erate whenever the armature 1s moved as
aforesald, and a circuit and an alarm-bell ar-
ranged to be put in operation by a like move-
ment of the armature whenever the main cir-
cult 1s broken, substantially as shown.

7. "T'he combination with a motor of & stop
mechanism consisting of a governor having a
projection whose position is governed by the
speed of the motor, two arms arranged in the
path of said projection, a shut-olf adapted to
be putin operation by the release of an arma-
fure, a magnet and armature, the latter held
in normal position by a continuous current
passing through the magnet and means to
move the armature from its normal position
when the current 1s broken and the magnet
thereby ceases to be energized, said armature
being arranged to prevent the operation of
the shut-off when held against the magnet and
to release and allow it to operate when moved
from the magnet, the projection on the gov-
ernor being arranged to break the circuit
when broughtagainst eitherof said arms, sub-
stantially as shown.

JAMES H. CARY.

Witnesses:

J. ). MILLER,
ALLEN WEBSTER.
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