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UNITED STATES

PaAaTENT OFFICE.

CLINTON E. WHITNEY, OF NEW YORK, N. Y.

AUTOMATIC ELECTRIC CUT-OFF.

SPECIFICATION forming part of Letters Patent No. 549,556, dated November 12, 1895,
Application filed January 2, 1895, Rerial No. 533,518, (No model.)

To all whom it may concern:

Beitknown that I, CLINTON E. WHITNEY, a
citizen of the United States, residing at the
city of New York, county and State of New
York, have invented certain new and useful
Improvements in Automatic Electrical Cut-
Ofts and Time Mechanism, of which the fol-
lowing is a specification.

My invention relates to an electrically-con-
trolled cut-off and time mechanism intended
more especially to automatically stop the flow
or supply of illuminating-gas at any prede-
termined time in show-fronts or other parts of
stores orin offices and elsewhere,but adapted,
also, for use in cutting off supply of water,
steam, or any other fluid, or for operating
draft-flue dampers or other mechanisms at
any predetermined time and atplace or places
more orless distant from the time mechanism
or cloek.

In some of its features the invention is ap-
plicable in various other ways as an electri-
cally-actuated time-controlled trip device.

The invention has for its object to provide

simple, inexpensive, and efficient apparatus
for the above-named purposes.
- After giving a detailed description of the
several parts and their relations to each other
and then explaining the principles of their
operation, I will particularly point out the
features of novelty in the appended claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in whichsimilarlettersand numerals'indicate
corresponding parts in the several views.

Figure 1 is a front perspective veiw of the
apparatus as employed for cutting off supply
of illuminating-gas by the aid of a falling
weight. Fig. 2is a detail sectional frontview
of one preferred form of electromagnetic trip-
latch device. Fig. 3 is'an enlarged vertical
sectional view of parts of the time mechanism
or clock for electrically controlling the me-
chanical cut-off devices. Fig. 4 isa rearview
in section on the line x'« in Fig. 3. Tigs. 5
and 6 are enlarged detail views of parts of
the time mechanism, hereinafter referred to.
Figs. 7 and 8 are vertical sectional views
illustrating, respectively, latched and tripped
conditions of a modified apparatus,in which
a spring substitutes the weight as the direct

motor of the valve or other supplemental con-
trolled mechanism. Fig. 9 is a vertical see-
tional view of another part of the invention,
comprising a guard which prevents uninten- 53
tional contact or latching of the trip device
in order to avoid too quick exhaustion of bat-
tery-current; and Fig. 10 illustrates the use
of the apparatus with the trip devices or
prime-motor mechanism arranged at a dis- 6o
tance from the time-controlling mechanism
and in electrical circuit therewith.

In a preferred compact form of apparatus
all the principal parts are contained within
or are connected with a suitable box or casing 65
1 in the front hinged or removable cover 2, of
which the time-mechanism casing 3 is sup-
ported in order to allow this mechanism to be
turned back with the cover or be otherwise
accessible for adjustments, hereinafter ex- 7o
plained. . '

Before particularly describing the time
mechanism I will explain the electromagnetic
trip-lateh devices, as follows: Within the
casing 1 is an electromagnet 4, the core of 73
which is adapted to attract an armature 5 at
one end of a latch 6, which is pivoted to a
bearing 7 on the casing and may vibrate
between stops 8 9 therein. The beveled hook
end 10 of the latch is adapted to engage and 8o
temporarily retain one end of the long arm
of a trip-lever 11, which is pivoted at 12 to
and between lugs 13 13 on the casing 1 and
may play through a slot 1* thereof. At the
outer part of its short arm the lever 11 pref- 85
erably has a noteh 14, in which to place the
suspension-eye 15 of a weight16. The weight
may be variously arranged relatively with a
lever-arm 17 of a valve 18 in a gas or fluid
supply pipe 19, in order to have the gravity go
of the falling weight close the valve and cut
off supply of gas or fluid from the pipe.
Should the valve be below the weight, as is
usual, the weight-suspension chain 20 will
run over an upper pulley 21, and thence on g3
a guide-pulley 22, which is preferably held
to a bracket 23, which also forms a stop,
limiting the fall of the weight when the valve
is elosed. Should the valve be above the trip-
lever and weight, the guide-pulleys may be 100
dispensed with. One end of the wire coil of

the electromagnet 4 connects by a wire 24
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with the bearing 7 of the armature-latch 5 6
or with the lateh itself. The other end of the
coil connects by a wire 25 with a binding-
post 3% (not necessarily insulated) on the
metallic time-mechanism casing 3, and a wire
2¢ connects one of the insulated bearing-
Tugs 13 of the trip-lever 12 with an insulated
binding-post 3" on the casing 3.

The time mechanism (shown in Figs. 3, 4,
5, and 6 of the drawings as fully asis neces-
sary to deseribe my invention) is provided
with an hour-hand 27, a minute-hand 28, and
an index-hand 29, which I herein term the
“indicator.” "This indicator 29 is fast to a
Iiub 30 of a setting-wheel 31, which has periph-
eral teeth engaged by apinion 32 on a shaft
33, which extends through the time-mechan-
ism ecasing 3 and has a milled head 33%, by
which the pinion and wheel 32 31 may be
turned to set the indieator at any point on
the clock-dial 34, indicating the time at which
it is desired to electrically trip the lever 11
and elose the valve 18 to cut off the flow of
gas or fluid. The setting-wheel hub 30 has a
noteh 35, which may be entered by a radial
stud 36 on the sleeve 27* of the hour-hand 27.
This sleeve is suitably connected to proper
wheel-works of the timepiece or clock and
rotates within the hub 30 of the setting-wheel
and indicator. The shaft 28* of the minute-
hand 28 revolves within the sleeve 27*and is
alsoappropriately coupled to the clock-works.

To the dial 34 or other suitable portion of
the clock-casing 3 is fastened one end of an
clastic-metal contact-plate 37, which prefer-
ably has a central opening through which the
hour-hand hub 27* passes. This contact 37
normally throws the setting-wheel 31 and in-
dicator 29 outward the instant the hour-hand-
hub stud 36 comes opposite the noteh 35 of
the hub 30. This movement of the contact-
plate 37 brings it against another contact 38,
which is held to the casing 3 with an inter-
posed insulation 39 and isin electrical circuit
by a wire 40 with the insulated binding-post
3" to which the wire 26 from the bearings of
the trip-lever 11 also is connected. Another
wire 41 may connect the fixed end of the con-
tact-plate 37 with the binding-post 5%, towhich
the wire 25 from the electromagnet 4 is at-
tached; but this wire 41 need not be used, as
the current may pass through the metal cas-
ing 3 to the contaet 37 or to any other con-
nected part of the time mechanism.

The operation of the invention as thus far
described is as follows: Supposing the appa-
ratus to be set for use and that the trip-lever
11 is engaged at « with thelatch 6, whose ar-
mature 5 is disengaged from the electromag-
net 4, as shown in full lines in Fig. 2 of the
drawings, and supposing, further, that the
weight 15 is hung on the trip-leverand allows
the arm 17 of the valve 18 to be in lower-
most position to allow the gas or fluid sup-
ply valve 18 to remain open and as shownin
full lines in Fig. 1 of the drawings, and, fur-
ther, supposing that the indicator 29 had been
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set on the clock-dial 34 to the time at which
it is desired to cut off the gas or fluid at the
valve 18, and that by thus setting the indica-
tor the spring-contact 37 had been forced back,
so as to stand clear of the opposing contact
38 of the time mechanism, as shownin Fig. 3
of the drawings, the parts now are adjusted
to assure passage of the electric current from
the battery 42 throughboth the trip-lever and
its lateh at their point of temporary connec-
tion at « the instant the eontacts 38 37 come
together. TImmediately the clock or time
mechanism runs to the time at which the in-
dicator had previously been set—say, for in-
stance, at twelve midnight, as shown in Fig. 1
of the drawings—the hour-hand Iug 35 will
come opposite the notch 36 of theindicatorand
setting-wheel 30, and the spring contact 37
will then force the setting-wheel and indicator
with their hub 30 outward, and the two con-
tacts 37 38 will come together, whereupon the
current from the battery will for an instant
pass through the contacts 37 38, the lever 11,
latch 6, and the magnet 4, and the latter will
attract its armature 5, thereby disconnecting
the trip-lever and latch at their relative set-
ting-pointcand allowing the weight 16 to drop
and move the valve-arm 17, as indicated by
dotted lines in IFig. 1 of the drawings, there-
by closing the valve 18 and cutting off the
gas or fluid at precisely twelve midnight, the
predetermined time.

It will be noticed that in the operation of
this apparatus the electrical cireuit is com-
pleted only for an instant, and then traverses
the trip-leverand lateh 11 6 at or across their
point of connection or mutual setting at «,
and that the instant the armature 5 is at-
tracted to the magnet 4 the separation of the
parts 11 6 at « is effected and the contacts 37
38 come together. Ilence the current passecs
in complete circuit from the baltery only
long enough to exchange the connection of
the parts 11 6 at a for the connection of the
contacts 37 38 at b. Ience thereis no waste
of battery-current, and an ordinary hattery
will last many months, and the apparatus
may be kept in complete running order at
trifling expense. This mode of operation, in-
volving the temporary passage of the electric
current through the weight-sustaining trip-
lever 11 andits armature-latchd 6 and across
their point of temporary connection at «,
whereat the cireuit is broken the instant the
armature is attracted and the weight 16 or
other actuating motor is released, I consider
one of the most important features of my in-
vention.

To reset the apparatus to be tripped at the
same hour of a following night or day, it is
only necessary to lift the outer end of the
trip-lever, and thereby lower its inner long
arm, which will automatically latch again at
¢« under the head 10 of the armature-latch,
and then hang the valve-motor weight 16 upon
the trip-lever. If the time of closing the

valve 18 to shut off the gas or fluid is to he
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changed, it is only necessary to set the indi-
cator at & different place or hour on the face
of the clock-dial to assure closing of the valve

‘at that predetermined time.

In Figs. 7 and 8 of the drawings isshown a
modification wherein the power of a retract-
ing - spring is utilized instead of a falling
weight to close the valve atthe appointed time.
In this construction the armature-lateh,acting
with the magnet 4, is made in two parts 6 6°,
the latter adapted to engage the former at ¢,
while 6° is adapted to engage a contact-shoul-
der at a, which is at the head or outer part
of a plunger-rod 43, to which the valve-chain
20 is to be attached, substantially as shown
in Fig. 1 of the drawings. The plunger-rod
is fitted within a suitable guide 44, in the
counterbored outer part of which a normally-
contracting spring 45 is placed between a
shoulder of the guide and the plunger-head.
The wire 24 connects the coil of the magnet
4 with the part 6° of the latch, and wires 25
26 connect with the magnet 4 and guide 44.

THence the electric current will pass through

the magnet, the latch, and across the engaged
shoulder at a to the plunger-rod or spring, and
thence through the wire 26,to complete circuit
through the latch and time mechanism, sub-
stantially as above described for the weight-
actuated device. To set this modified appa-
ratus for operation, the chain 20is drawn upon
topull forward the plunger-rod 43,and thereby
expand the spring 45, the inner end of which
is suitably fastened to the guide 44, while its
outer end is secured to the head of the plun-
ger-rod. Thehead or shoulder of the rod will
strike the extremity of the part 6° of the latch
and swing it outward against the normally-
expanding resistance of ifs spring 46, and
about as the two parts 6* 6° of the latch engage
each other at ¢ the plunger-rod 43 engages
the part 6 at a, as shown in Fig. 7 of the
drawings. If now the electric circuit be
closed through the time mechanism at the
predetermined hour, the armature 5 of the
latch portion 6* will be attracted to the mag-
net 4, whereby the two parts of the latch are
disengaged at the auxiliary or intermediate
latehing-pointc, and the spring 45 now is free
to contract within the guide 44, and in so do-
ing draws the chain 20 with it, thereby clos-
ing the valve 18, which is attached by its arm
17 to the chain.

A further improvement (shown in Fig. 9 of
the drawings) consists in combining with the
trip-lever means for automatically prevent-
ing contact of the lever and its latch after
they have been once electrically disengaged,
except at the pleasure of the owner or opera-
tor. The latch 6 is adapted to engage the
trip-lever 11 at a, substantially as above de-
seribed and as shown by the dotted lever in
the drawings. Beneath the lever 6 is hung

aweighted gravitating stop-pawl 47, to which,
at the farther side of its center, is attached
a chain or cord 48, which is connected at its
other end to a pull-rod 49, fitted to slide and

also to have limited lateral play in a guide
50, fastened in the casing 1 of theapparatus.
This pull-rod has a pin 51, working in a slot
of the guide, and also has a head or knob 52,
by which it may be operated by hand. At
its upper or inner end the pull-rod is pivot-
ally connected by a link 55 with a pendent
lug 54, provided on the trip-lever, in order to
give room for operation of the gravitating
stop 47. After the lever 11 has been tripped
or thrown upward at its inner end by the
weight 16 or spring 45 or other means, subse-
quent to the attraction of the latch 6 to the
magnet 4, and the link 53 and pull-rod 49 has
been pulled upward by thelever, the stop 47
gravitates to the full-line position, and then
prevents the fall of the lever 11 far enough
to totich the latch 6. Hence electrie cireuit
cannot be again established between the trip-
lever and latch across the point ¢ until after
the stop 47 is operated by hand. Hence the
battery-current cannot be prematurely ex-
hausted. Thestop47isactuated topermitre-
engagementof the trip-lever and latch 11 6 by
first giving the pull-rod a lateral rocking
movement on its pin 51 in the guide 50, which
swings the stop sufficiently to carry its effect-
ive extremity from under the lever and pre-
sent its rounded upper face to the disengaged
lever, whereupon a downward pull of the rod
49 will through the link 53 draw the lever
downward and cause itsengagementat.a. with
the lateh 6, as shown by the dotted position of
the lever, and the stop 47 also then takes its
dotted position beneath the lever. When
the magnet 4 is next energized by current
passing through the time mechanism and
through the latch 6 and trip-lever 11 across
their point of engagement at a, the lever will
again be unlatched or tripped, and asit swings
upward the stop 47 will again gravitate to its
full-line position and will temporarily prevent
further contact of the lever and latch, or un-
til after the stop-pawl 47 and the trip-lever
are again actuated by hand, as above de-
seribed, to again engage the lever by the latch,
which latter has a spring 55 normally drawing
it over into the full-line position in readiness
to catch and hold the depressed trip-lever.
Fig. 10 of the drawings illustrates how the
time mechanism or clock may be located at
any desired distancefrom the weight orspring
actuated mechanism in the casing 1, which
has twobinding-posts connected,respectively,
to the wires 25 26 within the casing and in
circuit with the magnet and the trip-lever, as
above described. From these binding-posts
line-wires 56 57 run to the binding-posts 3* 8°
of the clock, a suitable battery 58 being in-
terposed in the line. I find in practice that
several or any desired number of trip mech-
anismsin theirrespective casings 1 and adapt-
ed each to close or open its own valve 18 by
the weight 16 or a spring.may be connected
in the same electric circuit and may be op-
erated or tripped simultaneously at the hour
at which the time mechanism is set. Hence
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witli ‘but lone ¢loek located in the office any
number of valves controlling supply of gas,
water, -steam, or other fluid, and located at
different places throughout a building o1 in
different buildings, may be either closed or
opened automatically, or some valves may be
closed and others opened at: pleasure, or a
number of clectrically actuated or controlled
mechanical deviees of various kinds may be
operated  simultaneously ‘at: the appointed
time by the use of but one time mechanisin
or clock.

It will be understood that I do ot limit
myself to the precise time mechanism herein
shown and deseribed, as any suitable mech-
anism adapted for automatic control or ad-
justment of electrie cireuits at any predeter-
mined time may be used within the scope of
my invention.

The term ““battery” includes any suitable
source of electricity.

Instead of the deviee operating by means
of an open eirveuit, which when closed trips
the valve or other time-controlled mechan-
ism into action, the apparatus may be ad-
justed for working on a closed cireuit, or to
trip:the valyves:when the circuit is opened ov
broken, as will be readily understood.

ITaving thus fully deseribed my invention,
T elaim as new and desire to secure by Letters
Patent—

1. In an automatie electrical cut-off and
time mechanism, the  combination, with a
valveor other device 1o be operated at a pre-
determined time, of a triplever,alateh - having
cateh for temporarily detaining said lever,
means adapted for support by the latched trip
lever and coupled to the valve or device to
operate the latter when the lever is unlatehed,
an electro-magnet controlling the lateh, a time
mechanism adapted forautomatic adjustment
of electric circuitsatany predetermined time,
a Dbattery or source of electric energy, and
eleetrie circuit connections between the bat-
tery, electro magnet and the time mechanism
which include the trip lever and its latch and
cstablish an electrie cirvenit across the point
of engagement of said lever and lateh.

2. In an automatic electrical cut-off and
time mechanism, the combination, with a
valve or other device to be operated at a pre-
determined time, of a trip lever, a lateh adapt-
ed to temporarily detain said lever, an electro-
magnet whose armature controls said latch,
a time mechanism adapted for automatic ad-
justment of electric circuits at any predeter-
mined time, a battery or source of electric en-
ergy, electric connections between the bat-
tery, the electro-magnet and the time mechan-
ism, which inelude the trip lever and itslateh;
and a detent automatically preventing read-
justment of the trip lever and lateh into rela-
tions for electrical action.

3. In an automatic electrical cut-off and
time mechanism, the combination, with a
valve or other device to be operated at a pre-

determined time, of atrip lever, alatch adapt-
ed to-temporarily detain the: trip lever, an
electro-magnet whose armature controls said
latch; a time mechanism adapted for auto-
matic adjustment:of electrie cirenits :at any
predetermined time, and comprising clock-
works, dial and one or more time marking
hands,aloosehubhaving a noteh, an indicator
on said notched hub and in setting relation
with the dial, an electrical contact normally
pressing the notehed hub toeffeet entrance of
the hour hand stud into the hub noteh, an op-
posingelectrical contact whichthe firstnamed
contact engages when: the: stud: enters ithe
noteh, a battery or source of electrie energy,
and electrical circuit connections between the
time mechanism contacts, the electro-magnet:
and the trip lever and its latch.

4. In an automatic: electrical: cut-off: and
time mechanism, the combination, with a
valve or other device to be operated at a pre-
determined time, of a trip lever, a:lateh hav-
ing a catch for temporarily detaining said le-
ver, means adapted for support by thelatehed
trip lever and eoupled to the valve or device
to operate the latter when the lever is un-
latched; said lever when unlatched and freed
from the valve actuating means, being nor-
mally movable toward the latch; an electro
magnet controlling the lateh, a timemechan-
ism adapted for automatic adjustment of elec-
trie circuits at any predetermined time, a bat-
tery: or source of eleetric. energy, electrvic cir-
cuit connections between the battery, electro
magnet and time mechanism which include
the trip lever and its-lateh -and establish-an
electric eircuit across the point of engagement
of saidleverand lateh, a detent automatically
preventing re-engagement of the unlatched
trip lever with the latch, and means for sub-
sequently re-cngaging said lever and lateh to
assure electrice circuit across their point of
engagement at the next normal operation of
the mechanism.

5. In automatic apparatus of the character
described, the time mechanism comprising
clock works, dial, and oneor more time mark-
ing hands, a loose hubhaving a noteh, a stud
on the hour hand adapted to said notch, an
indicator on the notched hub and in selting
relation with the dial, an electrical contact
normally pressing the notched hub to effect
entrance of the hour hand stud into the hub
notch,an opposingelectrical contactwhich the
first named contact engages when the stud
enters the notch, and electrical circuit wires
or connections leading from these contacts
and adapted to complete electrie circuit to
and throughan auxiliary electrically actuated
mechanism,

6. The combination, with a valve or other
device tobe operated atapredetermined time,
of a trip lever 11, adapted to temporarily re-
tain a valve operating device, a latch G, hav-
ing a catch adapted to detain the trip lever
and carrying an armature, an electro mag-
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net opposing the armature, a battery or
source of electric energy, and wires 24, 25, 26,
adapted to put the battery, the magnet and
the engaged trip lever and latch into eircuit
with a time controlled mechanism, substan-
tially as described.

7. The combination, with a valve or other
device to be operated ata predetermined time,
of a trip lever 11, a latch 6, having an arma-
ture 5, an opposing electro-magnet 4, a bat-
tery 42, and wires 24, 25, 26, adapting the bat-
tery, magnet, trip lever and latch to be put
into eireuit with a time controlling or other
mechanism, a gravitating detent 47 for the
trip lever, and a plunger rod 49 linked to the
trip lever and detent, substantially as de-

seribed.

8. The combination, with a valve or other
device to be operated ata predetermined time,
of a trip lever 11, a lateh 6 having an arma-
ture 5, an opposing electro-magnet 4, a bat-
tery 42, wires 24, 25, 26, adapting the battery,
magnet, trip lever and latch to be put into
electrical circuit; a time mechanism having
a dial 34, an hour hand 27, whose hub carries
a stud 36, a hub 30 on the hour hand hub 272,
and having a notch 35, an indicator 29 on the
hub 30, contacts 37, 38 held apart until the
stud 36 enters the notch 35, and wires 40, 41
connecting the contacts 37, 38 and in circuit

‘ot

with the wires 26, 25 of the trip lever andlateh
mechanism, substantially as deseribed.

9. The combination, in an electric time
mechanism, of a casing, a dial, clock works
in the ecasing, an hour hand 27, whose hub
carries a stud 36, an indiecator 29, and a set-
ting wheel 31, a wheel 32 on a shaft 33 and en-
gaging wheel 31 for setting the indicator, con-
tacts 37, 38, and wires 40, 41 adapted to put
the time mechanism in electric circuit with a
battery and auxiliary mechanism, substan-
tially as described.

10. Thecombination, with the tnp lever1l,
Jatch 6 baving almatme 5, electro-magnet 4
a battely or source of electue energy, and
wires 24, 25, 26, adapting the battely the
magnet and t-he trip lever and latch to be put
into circuit with a time controlling or other
mechanism, of a lever 17 eonnec’mno a valve
or other mechamsm a weight 16 adapted for
suspension by the latched trip lever, and a
flexible connection 20 between the parts 17,
16, substantially as described.

In testimony whereof I affix my signature
in the presence of two witnesses.

CLINTON E. WHITNEY.

Witnesses:
ALvIN K. GOODWIN,
Cuas, W. THOMPSON.
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