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To oll whom it may concern:

Be it known that I, Francis R. Hoyr, a
citizen of the United States, residing at
East Orange, in the county of Kssex and
State of New Jersey, have invented certain
new dnd useful Improvements in Self-Re-
stering Switches for Ignition Systems of
Internal-Combustion Engines; and .1 do

hereby declare the following to be a full,,

clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same.

My invention consists in the novel fea-
tures hereinafter described, reference being
had to the accompanying drawings which
show one form-or embodiment of my inven-
ticn selected by me, for purposes of illustrat-
ing the same, and the said invention is
fully disclosed in the following specifica-
tion and claims. _ '

Referring to the said drawings, Figure 1
represents a longitudinal sectional view of
my improved self restoring switch, the same
being an embodiment of my present inven-

- tion selected by me for the purpose of illus-

trating the same. Fig. 2 is a rear view of

~ the switch. Fig. 3 represents a transverse
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secticnal view of the apparatus on line 3—3
of Fig. 1, looking in the direction of the
arrows. Fig. 4 is a sectional view on line
4—4 of Fig. 3. Fig. b is a section taken on
line 5—5 of Fig. 8, locking in the direction
of the arrows. Fig. 6 is a partial longitudi-

nal sectional view of the apparatus showing

the position of the parts when the switch 1s
thrown in for the purpose of connecting the
battery in circuit with the primary winding
of the induction coil and the periodic inter-
rupter or circuit breaker operated by the ro-
tation of the engine shaft, for the purpose
of preducing ignition sparks at the spark
plugs in the several cylinders of the engine
under the control of a distributer in the
secondary circuit of said coil. Fig. 7 is a
similar view illustrating the action of the
thermostat in closing the battery circuit
through the sclencid for automatically re-
storing the manually operated portion of
the switch and breaking the battery circuit
through the contact breaker and primary
coil, and restoring the parts to their original
positions, as indicated in dotted lines, the
breaking of the battery circuit through the

contacts centrolled by the manually oper-
ated switch member permitting the thermo-
static element to return to normal position.
Fig. 8 is a detail sectional view of the ther-
mostatic element and heating coil. Fig. 9.
represents a diagram of the circuits.

The object of my invention is to provide a
self restoring master switch ‘especially
adapted for ccntrolling a battery ignition
system such as is used for ignition pur-
poses in connection with internal combus-

tion engines on automobiles, and for other

uses. In such igniticn systems as ordinarily
constructed and used prior to my invention,
it has been customary to provide a switch
for the purpose of cutting the battery into
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and out of the primary circuit, which usu- .

ally includes the primary winding of an
induction coil or.its equivalent and the
periodic interrupter or circuit breaker oper-
ated by the rotation of the engine crank
shaft or cam shaft for the purpcse of
breaking the primary circuit and inducing
a high tension current in the secondary cir-
cuit, of the induction coil, which extends to
a spark plug in a cylinder of the engine, and
in the case of multi cylinder engines, to a

spark plug in each cylinder, in such case a -

distributer, also operatively connected with
the engine crank shaft or cam shaft, being
employed to direct the secondary current
successively to the spark plugs of the several
cvlinders for producing an ignition spark
therein at the proper point in the cycle of
the engine for each eylinder. In apparatus
of this character it frequently happens that
the operater neglects to throw cut the switch
when the engine is stopped and in case the
engine stops in such a position as to leave

the contacts of the automatic cirenit breaker .

closed, the battery current continues to flow
and exhaust the battery.

One of the objects of my invention is to
provide such a switch with means for auto-
matically restoring the manually- operated
part of the switch, and the parts controlled

thereby, to their initial or normal positions, -

thus breaking the primary circuit and pre-
venting the waste of electrical energy from

" the battery or accumulaters. In the embodi-

ment of my invention herein shown and de-
scribed, T accomplish this purpose by
means of a thermostatic device comprising a
heating coil inserted in the primary cir-
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cuit and associated with the thermostatic
element which closes a shunt circuit around
the primary coil and . automatic -cireuit
breaker and through an electromagnetic

device operatively associated with the manu-
ally cperated part of the switch for restor-:
ing the latter to normal position, together

with the parts operated thereby, the con-
tacts controlled by the thermostatic ele-
ment being thereafter separate? by the re-
turn movement of the thermestatic element
as soon as the primary circuit through the
heating coil is broken. "

My invention also comprises certain novel
features of constructicn and combination of
parts hereinafter fully set forth and particu-
larly ascertained in the claims forming part
cf this specification. B

Referring to the accompanying drawings,
1 represents a cylindrical casing preferably
of steel or other magnetic metal, and of com-
paratively small diameter, which incloses the
entire apparatus of the switch and is pro-
vided with a projecting plate or flange 2
having means for securing it to the dash-
board of an automobile, as for example, the
screw holes;3 or other suitable support. The
front end of the casing 1 is closed preferably
by an integral wall 4 of magnetic material
which is provided with a central opening
and with an interior annular recess 5 which
does not extend to the front face. Within the
casing are the various parts of the switch
mechanism which are preferably connected

together and form, with the exception of the

push button hereinafter referred to, a uni-
tary structure which can be assembled in its
entirety outside .of the casing and inserted

and secured therein for convenience of man-
ufacture. This mechanism comprises. the -

following parts:—

6 represents a solenoid the coils of which.

are wound about a sleeve 7 of non-magnetic
material preferably brass, and between in-
sulating heads or washers 8—8 of fiber, hard
rubber, or other suitable material, secured

to said sleeve. The said sleeve 7 has its in- .

ternal diameter corresponding with the in-
ternal diameter of the aperture in the front
end or head 4 of the casing and a portion of
this sleeve extends beyond the forward head

= - of the solenoid and is adapted.to fit in the

60

annular recess 5 in the head 4, a felt washer
or other packing 5* being provided in said

Tecess to prevent moisture or any foreign
* substance from gaining access to the appa-

ratus within the casing.
The rear end of the sleeve 7 is secured to

a guiding disk 9 which is preferably of steel

or other magnetic material and constructed

~ to fit in the casing 1. This disk may be con-
~ Yeniently secured to the sleeve 7 by provid-

- the sleeve into the disk, as shown. It will

65

thus be seen by reference to Fig. 1 in which

1,168,637

the parts are shown assembled within ‘the
casing, that the solenoid is surrounded by,
but insulated from, the magnetic material;
to wit, the wall of the casing 1, the head 4,
and the disk 9, so that a closed magnetic
circuit is formed which enables the solenoid
to exert its maximum force upon the-core
hereinafter described.

10 represents the core of the solenoid.

which is movable longitudinally thréugh the
non-magnetic sleeve 7 and constitutes, in
conjunction with the push button herein-
after referred to, the manually operated
member of the switch, the said core being
moved inwardly by hand (or may be by

the foot) and said core being retracted or’

restored to normal position by the solenoid
6, the magnetic mass of the core being so ar-
ranged as to enable this result to be advan-
tageously effected. I prefer to provide the
core 10 with 'a stop to limit its outward
movement, and in this instance said stop is
provided by a radial flange 11-at the inner
end of the core, and the said core is also
provided with a non-conducting portion at
its inner end indicated at 12, which in this
instance consists.of a mushroom shaped but-
ton of fiber or other insulating material hav-
ing a stem which is-pressed into a suitable
aperture in the inner end of the core, or
otherwise secured thereto. For convenience

~-of assembling, I also prefer to provide the

outer end of the core with a reduced thread-
ed shank indicated at 13 to receive the push
button 14, which -is preferably formed ot
brass and provided with a sleeve portion 15

of the same material, the push button and
sleeve being internally screwthreaded to en- -
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gage the shank 13 and the said sleeve is also -

provided with a flange 16 for engaging the

ing the inward movement of the push button

~ outer end of the casing and positively limit- -

and core. ‘The sleeve 15 extends through the -

felt washer 5* before referred to. and alse
provides a non-magnetic continuation of the
core 10. S ‘ o T

It is desirable to provide means for lock-
ing the movable switch member or core in its
innermost position against the resiliency of
the contacts and against the danger of its

110-

115 -

being ‘moved outwardly by jar or vibration,

while at the same &ime, this locking device
must not be so rigid as to prevent the return
movement of the core 10 under the action
of the solenoid 6. To this end I find it ad-

vantageous to provide some part connected

with the core, and preferably the core itself,
with an annular, shallow groove indicated

120

at 17, which codperates with a spring pressed

locking device having a rounded or spherical
surface preferably in the form of a ball 18

| - located in a radially disposed recess 19 in
ing it with a central aperture and pressing .

the guiding disk 9, which communicates with
a cerrespondm% aperture in the sleeve 7,
said ball being held in place by a spring 20.
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The outer portion of the recess 19 is prefer-
ably threaded to receive an adjusting screw
21 which can be screwed in more or less to
accurately adjust the tension of the spring
20 so that when the push button and core are
pressed inwardly the ball 18 will seat itself
in the groove 17 in the core and hold the
core sufficiently to prevent its accidental
displacement, while at the same time, per-
mitting the restoration of the core and push

button to normal position by the solenoid.
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The contacts in the primary circuit con-
trolled by the movable switch member as
well as the thermostatic device, and the con-
tacts controlled thereby, are preferably
mounted on a disk 22 of a fiber, hard rub-
ber, or other. non-conducting material,
which is provided with a portion fitting in
the rear end of the casing 1, and with a
flanged portion engaging the end of said

casing, so that the said disk 22 also effectu- -

ally closes the rear end of the casing and
prevents moisture or dirt from entering the
casing from the rear end. For convenience
in assembling, the disk 22 is preferably rig-
idly secured to the steel disk 9, in this in-
stance by means of two screws 23—23 ex-
tending through spacing sleeves 24—24, as
shown. Adjacent to the inner énd of the
core 10 are a pair of normally separated
contacts 25—26 which are preferably sup-
orted upon the disk 22, but are insulated
rom each other. In order to prevent in-
jury to the contacts, they are preferably
made substantially C-shaped, as shown in
Fig. 3, the said contacts being held in posi-
tion by screw 27 extending through insu-
lating sleeve 28 and insulating sleeve 29, and
into the disk 22, the latter sleeve 29 being
inserted between the two contacts 25 and 26.
These. contacts are preferably of substan-
tially the same shape and are so arranged
that the screw 27 passes through one end,
while the other end is held substantially in
axial alinement with the core 10, so that
there is danger of the contacts being per-
manently bent by the continuous use of the
device, and moreover a slight rubbing con-
tact occurs between the two C-shaped strips
when the .core is pushed in to its inner-
most position, while at the same time a con-
tact surface of large area is provided, which
insures good contact. The contact 26 is con-
nected preferably by means of a metallic
strip 26°, with a binding post 26°. The con-
tact 25 is provided with a metallic strip 25¢
secured to the disk 22 by a secrew 25° on the
inner face of the same. The disk 22 is also
provided with a binding post 80® to which
one end 6 of the solenoid coil 6 is connected,
preferably bv soldering it to a metallic strip
30 which is held in place by the screw 30® of
the binding post 30°. The disk 22 also car-
ries, in this instance, a thermostatic element
81 comprising, for example, a composite

8

strip of brass 81* and nickel steel 31%, se-
cured to the disk by the screw 32, of a.third
binding post 32° said strips being brazed
together in the usual manner. This com-
posite strip is provided with a coil or wind-
ing 33 of a metal having a high melting
point, said coil or winding being insulated
from the composite strip by mica or other
suitable non-conducting material, indicated
at 34 in Figs. 8, 5, and 8. This coil is con-
veniently formed of a ribbon of suitable
material and will heréinafter be referred to
as the heating coil. One end of the coil is

electrically connected with the strip 25, as-

shown in Fig. 8, and the other end is electri-
cally connected with the thermostatic ele-
ment, which carries a contact 35. A fixed
contact 36 is carried by a metallic strip 37
secured to the disk 22, and this strip is elec-
trically connected with the other end of the
coil 6 of the solenoid, the end 6° being pref-
erably soldered to the strip 87, as indicated
in Figs. 1 and 5. The contacts 35 and 36
are normally separated so that the circuit
through the coil 6 is normally broken and
the thermostatic element is so arranged that
ag its temperature rises, the distortion of the
thermostatic element will bring the contacts
35 and 36 together.

As before stated, the various parts of the
internal mechanism of the switch can be as-
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sembled outside of the casing, as will be

readily understood, the parts carried by the
disk 22 being rigidly held in proper rela-
tion to the movable core 10 by the screws 23
and sleeves 24. The assembled unit is then
pressed into the casing 1 in the manner
shown in Fig. 1, until the outer projecting
-end of the sleeve 7 enters the recess 5, and
presses against the felt washer 5* at which
time the disk 22 will have entered and clased
the rear end of the casing. The push button
14 and sleeve 15 are then screwed on the pro-
jecting shank 138 of the core and the parts
may be permanently united in any desired
way so as to prevent their accidental dis-
placement. For example, I have shown ra-
dially disposed screws 38 extending through
_the casing into the disk 22 for securing the
parts permanently to the casing, and the
push button 14 and sleeve 15 may be locked
upon the threaded shank 13 in any desired
manner, for example, by slotting the outer
end of the shank 13, as indicated in Fig. 1
of the drawings and spreading the same.
In Fig. 9 I have shown a diagrammatic
plan of the circuits in connection with.
which my improved switch is employed and
which will now be described. 40 represents
the primary coil and 41 the secondary coil
of an induction apparatus. 42 represents
a batterv which may be formed of dry
cells or accumulators. 43, 44, represent re-
spectively the separable contacts of an ordi-
nary periodic interrupter or circuit breaker,
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~ "“in the figure. The wiring. for the primary
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in ‘this instance the contact 43 being fixed
and the contact 44 being moved by a suit-
able cam 45 operatively connected with the
engine shaft or crank shaft, a-condenser 46
being provided to reduce the sparking. In
this instance 1 have indicated four spark
plugs 47, and the usual distributer 48 pro-

vided with rotating brush and contacts con-

nected to the - several spark plugs. The
switch is  also represented diagrammatically

circuit is as follows:—From the battery 42

‘the wire 50 extends:to the primdry coil. 40, .

thence by wire 51 to the movable contact 44
of the contact breaker, thence by wire 52
from ‘the other contact 43 to the binding
post 260 of the switch, which is connécted
by strip 26* with the flexible coritact 26.
The opposing flexible contact 25 is con-

nected by the strip 25* with-the heating coil
_83.0f the thermostatic element and the pri- -
‘mary current passes through said coil and
‘thence by the screw 82 to the binding. post
39v-and thence by return wire 53 to the bat-

tery. The. secondary circuit extends from

_the secondary coil 41 by wire 54 to the arm

~from .each contact of the distributer to one
of the spark plugs, the return circuit being

© 30

_as indicated by the dotted line 56.

of the distributer and thence:by wires 55

by grounded througli the engine structrlll‘xile,
The

“ solenoid circuit extends from the binding

35

post 30° by wire 57 to the battery, the re- .

mainder of the circuit being formed by the
return wire 53 of the primary circuit from
the binding post 32° to the battery; and this
solenoid circuit is normally broken by the

~ separated contacts 35 and 36.

40

45

The primary circuit is normally open at

the separated contacts 25 and 26. In order
to close this circuit to-enable the-engine-to
be started and operated, it is only necessary

. to press inward the push button 14 -and

core 10 when the insulated portion 12 on the
inner end of the core ‘10 will engage the
contact- 25 and force it firmly into engage-

" ment with the contact 26, at the same time

50

" . with the restoration of the said member,

b5

60

the ball 18 seats in the shallow groove 17
of the -core and locks the manually mov-
able member of the switch against accidental
displacement without further interfering

under the action of the solenoid. On clos-
ing the contacts 25 and 26 as above stated,
the primary circuit through the primary
coil, battery and automatic circuit breaker
is made operative, but is continually inter-
rupted by the operation of the automatic
circuit breaker separating. the contacts 43
and 44. It therefore follows that the heat-

.ing coil 83 of the thermostatic device is not

in ecircuit continuously for a sufficient time
to heat up the thermostatic element to such

- an extent as to close the contacts 35-and 36,

66

and this condition continues as long as the

1,168,837

engine is in operation. If the engine 1s
stopped for any reason in such position that
the contacts 43 and 44 of the automatic
circuit breaker are closed, the waste. of elee--
trical energy would occur but for the auto-
matic action of the thermostatic device. In
such case the continuous flow of the battery
current through the heating coil 33 raises
the temperature of the thermostatic element
and causes it to distort so as to close the
contacts 35 and 86, or in other words, the
solenoid - circuit, including the wire 57,
which - thus makes a shunt circuit around
the primary -coil and the automatic- circuit
breaker.  While I. prefer this arrangement

.in that it permits the entire efficiency" of
the battery to be' exerted in. the - solenoid
" by relieving the circuit of the resistance of-

70
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the primary coil of the induction apparatus -

-and permits me ‘to ‘use a smaller solenoid
than would otherwise. be necessary, I-do

‘not wish to absolutely ‘limit myself to an
. arrangement in which the solenoid 1§ in-a -

86

shunt circuit around the primary: coil. . As -

soon as the contacts 35 and.36 ‘touch, the

action of the solenoid “withdraws the core
10 and push button 14 and restores them

to normal position, permitting the contacts
95 and 26 to separate, thus breaking the pri-
mary circuit through the heating coil 33.

The cooling of the thermostatic element then

causes -it to return to its normal position
and separate the contacts 35 and 36 when

‘the entire system is completely restored to

its initial ‘condition. :

By the use of my invention it will thus'
be seen that should the operator of the
engine or automobile at any time fail to
pull out the push button and core 10-con-
nected therewith on stopping the engine,
they will be automatically withdrawn by

" the solenocid under the control-of the thermo-
-static element before any appreciable waste

of electrical energy can take place, while,

“when the manually movable parts are

pushed in, they will be retained in operative
position and locked against accidental dis-
})lacement by the spring .actuated ball so
ong as the engine is running and the pri-
mary circuit which passes through the heat-
ing coil is intermittently made and broken
by the automatic circuit breaker. .

What I claim and desire to secure by
Letters Patent is:—

1. In an ignition system for internal com-
bustion engines, the combination with an in-
duction apparatus having primary and sec-
ondary coils, a source of electricity, and an
engine driven contact breaker in the pri-
mary ‘circuit, and a spark plug in the sec-
ondary circuit, of a switch for closing the
primary circuit provided with a manually
operated member, an electromagnetic de-
vice for positively moving said manually
operated switch member into -open circuit
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-position, circuit controlling means in circuit -

with said electromagnetic device, normally
held in open position, and thermostatically
operated means having a part in the pri-
mary ciremt for bringing the said circuit
controlling means into closed position.

2. In an ignition system for internal com-
bustion engines, the combination with an in-
duction apparatus having primary, and sec-
ondary coils, a source of electricity, and an
engine driven contact breaker in the pri-
mary circuit, and a spark plug in the sec-
ondary circuit, of a switch for closing the
primary circuit having a manually oper-
ated member freely movable into and out of
operative position, and adapted to remain
in any position to which it is moved, an
electromagnetic device for positively mov-
ing said manually operated member into
open circuit position, normally inoperative
circuit controlling devices for said electro-
magnetic device, a thermostatic element

- for operating said circuit controlling de-

25
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vices and a heating coil for the thermostatic
element in the primary circuit.

3. In an ignition system for internal com-
bustion engines; the combination with an
induction apparatus having primary and
secondary coils, a battery and an engine
driven contact breaker in the primary cir-
cuit, and a spark plug in the secondary ecir-
cuit, of a switch for closing the primary
circuit including a manually operated mem-
ber, a solenoid, a movable core therefor op-
eratively connected with the manually oper-
ated member of the switch, a normally open
circuit from the battery to said solencid, a
thermostatic element for closing said cir-

_cuit, and a heating coil in said primary cir-

cuit operatively associated with said ther-
mostatic element.

4. In an ignition system for internal com-
bustion engines, the combination with an in-
duction apparatus having primary and sec-
ondary coils, a battery and an engine driven
contact breaker in the primary circuit, and
a spark plug in the secondary circuit, of a
switch provided with normally separated
contacts. electrically connected in the pri-
mary circuit, and a manually operated mem-
ber for closing said contacts, a solenoid, a
movable core . therefor operatively connect-
ed with the manually operated member of
the switch, a normally open circuit from the
battery to the solenoid around the primary

coil of the induction apparatus, normally

60

separated contacts in said circuit, a ther-
mostatic element for closing the circuit
through said contact, and a heating coil
surrounding said thermostatic element and
located in the primary cireuit.

5. In'an ignition system for internal com-
bustion engines, the combination with an
induction apparatus having primary and

. secondary coils, a source of electricity, and

S

an engine driven contact breaker in the pri-
mary circuit, and a spark plug in the sec-
ond circuit, of a switch for closing the pri-
mary circuit provided with a manually op-
erated member freely movable in either di-
rection into and out of operative position,
and adapted to remain in any position to
which it is moved, means for temporarily se-
curing the manually operated switch mem-
ber against accidental displacements when
in circuit closed position, and an electromag-
netic device brought into operation by the

. stopping of the engine and contact breaker .

for overcoming said securing means and
positively restoring said manually operated
switch member to open circult position.

70
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6. In an ignition system for internal com- .

bustion engines, the combination with an
induction apparatus having primary and
secondary .coils, a source of electricity, and
an engine driven contact breaker in the pri-
mary circuit, and a spark plug in the sec-
ondary circuit, of a switch for closing the pri-
mary circuit provided with a manually oper-
ative member freely movable in either direc-
tion into and out of operative position, and
adapted to remain in any position to which
it is moved, means for temporarily securing
the manually operated switch member
against accidental displacement when in cir-
cuit closed position, an electromagnetic de-
vice for overcoming said securing means and
positively moving said manually operated
switch member into open circuit position,
normally open circuit controlling devices
for said electromagnetic device including a
thermostatic element, and a heating coil for
said thermostatic element located in the pri-
mary cireuit.

7. In an ignition system for internal com-
bustion engines, the combination with an
induction apparatus having primary and sec-
ondary coils, a battery and an engine driven
contact breaker in the primary circuit, and
a spark plug in the secondary circuit, of a
switch for closing the primary circuit in-
cluding a manually’ operated member, - a
solenoid, a movable .core therefor opera-
tively connected with the manually operated
member, a thermostatic element for closing

‘the circuit through said solenoid, a heating

coil in the primary circuit for said thermo-
static member, means for locking the core
against accidental displacement with respect
to the solenoid when the switch is in opera-
tive position without interfering with the
operation of said core by the solenoid when
the latter is energized. ‘

8. In an ignition system for,internal com-

‘bustion engines, the combination with an

induction apparatus having primary and sec-
ondary coils, a battery and an engine driven
contact breaker in the primary circuit, and
a spark plug in the secondary circuit, of a
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switch for closing the primary circuit in- 180



10

15

8

cluding a manually operated member, a
solenoid, a movable core therefor opera-
tively connected with the manually operated
member, a thermostatic element for closing
the circuit through said solenoid, a heating
coil in the primary circuit for said thermo-
static member, and a laterally yielding
locking device having a curved surface, said
core having a shallow recess for engaging
said locking device to hold the core and the
manually movable member in circuit closed
position against accidental . displacement
without interfering with the movement of
the core by ‘the solenoid. - ‘ '

9. In an ignition system for internal com-
bustion engines, the combination with an

. induction apparatus having primary and sec-
~ondary coils, a battery and an engine driven

20

contact breaker in the primary circuit, and
a spark plug in the secondary circuit, of a
switch” for closing the primary circuit in-
cluding a manually operated member, a

" solenoid, a movable core therefor operatively

25

connected with the manually operated mem-
ber, a thermostatic element for closing the
circuit through said solenoid, a heating coil

" in the primary circuit for said thermostatic

30

- 35

member, said core being provided with a
shallow annular groove, a radially movable
ball adapted to engage said groove when the
manually operated member is moved ' into
operative position, a spring for holding the
said ball in operative position and an-ad-
justing screw engaging said spring. '

10. In: an ignition system for internal
combustion engines, the combination with
an induction apparatus having primary and
secondary coils, a battery and an engine

- driven-contact breaker in the primary cir-

40

cuit, and a spark plug in the secondary cir-’
"cuit, of a self restoring switch provided

with normally separated contacts in said

" primary circuit, a_solenoid, a movable core

‘45
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‘therefor, a manually operated member con-
nected with said core for closing said con-
tacts, a circuit connecting the battery with

the solenoid, normally separated contacts in .

said circuit,.a thermostatic element for clos-
ing the solenoid circuit through said con-
tacts, a heating coil for the thermostatic ele-
ment, located in the primary coil, a cylindri-
cal casing of magnetic material surrounding

‘said solenoid and provided with transversely

disposed portions of magnetic material at
each end of the solenoid for producing a
closed magnetic circuit.

11. In a self restoring switch the combi-
nation with a manually movable member,
and contacts operated thereby, of a solenoid,
a core movable therethrough and operatively
connected with said manually movable mem-
ber, normally separated contacts for clos-

ing the circuit through said solenoid, a .

_ thermostatic element for closing the circuit
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through said contacts, and a heating coil
for said thermostatic member.

12. In a self restoring switch, the combi-
nation with a manually movable member,

‘and cantacts operated thereby, of a solenoid, .

a core movable therethrough and operatively
connected With said manually movable mem-
ber, normally separated contacts for clos-
ing the ¢ircuit through said solenoid, a ther-
mostatic . element for closing the cireuit
through said contacts, and a heating coil for
said thermostati¢ element, and means for
connecting said heating coil in circuit .with
the contacts controlled by said manually
movable member.

18. In a self restoring switch, the combi-
nation with a cylindrical casing, of a sole-
noid mounted therein, a core movable
through "the solenoid, a manually movable
device -connected with said core, contacts
operated bv the movemernt of said manually

“movable device and core, normally sepa-

rated contacts for controlling the circuit
through said solenoid, a thermostatic ele-
ment for operating said contacts, a heating
coil for said thermostatic element, said cas-
ing being provided with a transversely dis

- posed nortion having a radially disposed re -

cess therein communicating at its inner end
with the space occiupied by the said core, a

‘ball located in said recess, a coil spring en-
‘gaging said ball, an adjusting screw in said
‘recess engaging said spring, for regulating
“the tension thereof, said core being provided

with a shallow annular recess for engaging
said ball when the manually movable mem-

“ber and core are moved to operative position,
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for holding said ‘parts against accidental -

displacement without interfering with the
operation .of said core by the solenoid. -

"14. In a self restoring switch, the combi-
nation with-a casing, of a solenoid mounted

therein, a core movable . longitudinally
through said.solenoid and provided with a

stem extending beyond the end of.the cas-
ing, guiding portions adapted to fit the in-
side of the casing and secured to said sole-

‘noid, contacts carried by one of said guid-

ing portions in position to be engaged and
operated by the inward movement of the

core, contacts for controlling the solenoid
‘¢ircuit, a thermostatic -element secured to

one of said guiding portions and operatively
arranged to control said contacts, a heating
coil for said thermostatic element, means for
connecting said heating coil in circuit with
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the contacts operated by the movement of

said core, whereby said parts may be assem-
bled and placed in the casing, and a manu-
ally operated device engaging the stem of
said core and extending outside of said cas-

g.
15. In a self-restoring switch, the combi-
nation with a manually ‘movable member

125
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freely operable into and out of closed cir-
cuit position, and adapted to remain in any
position in which it is placed, and contacts
controlled by said movable switch member,
of an electromagnetic device for positively
moving said manually operable switch mem-
ber into open circuit position, normally sep-
arated contacts for closing a circuit through
said electromagnetic device, and a thermo-
static device for closing the circuit through
said contact. »

16. In a self-restoring switch, the combi-
nation with a manually movable member
freely operable into and out of closed cir-
cuit position, and adapted to remain in any
position in which it is placed, contacts con-
trolled by said movabie switch member, and

a retaining device for holding said manually

movable member in circuit closed position
against accidental displacement, of an elec-
tromagnetic device for overcoming said re-
taining device and positively moving said
manually movable switch member into open
cireuit position, normally separated contacts
in a circuit with said electromagnetic de-
vice, and a thermostatic device for closing
the circuit through said contacts.

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

' FRANCIS R. HOYT.

‘Witnesses: o
Berraa B. AbELSON, .
E. W. Wyarr.
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