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To all whomy it may concern:

Be it known that I, RoBERT RicHarDSON,
a citizen of the United States of America, re-
siding at Allegheny, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented certain newanduseful Improvements
in Automatic Safety Cut-Outs, of which the
following is a specification, reference being
had therein to the accompanying drawings.

This invention relates to certain new and
useful improvements in automatic cut-outs
for electric systems of engines.

The primary object especially contem-
plated is the provision of a safety device in
the sparking circuit of an explosive-engine
which, in the event of an increase of speed of
the engine beyond the predetermined maxi-
mum rate will magnetically release the cir-
cuit-breaker, thereby causing the breaking of
the sparking circuit and the stoppage of the
engine.

The great difficulty with gas-engines of
considerable horse-power is that when the
speed of the engine is increased beyond the
desired maximum rate and the speed of the
motor is proportionately increased and the
voltage is Increased beyond its normal degree
the engine “‘runs away,”” and unless some one
1s on hand to break the circuit by means of
the usual switch a great amount of damage
results therefrom, oftentimes involving con-
siderable loss by the destruction of property
and likewise danger to the persons near by.

The object above set forth has for its pur-
pose the prevention of the engine running
away when no one is around to oversee the
actionthereof. Thecut-out deviceisnot only
automatic in its operation, but will act at the
smallest increase of voltage beyond the re-
quired maximum degree, not perceptible in
the speed of the engine to the engineer.

The particular construction embodies a
magnetic cut-out device that is in direct cir-
cuit with the generator. One of the wires to
the igniter system extends through the cut-
out device and is in circuit with the usual
storage battery, in turn fed from a generator
by an independent circuit with relation to
the cut-out circuit. The mechanism em-
ployed foreffecting the circuit-breaking oper-
ation embodies a magnet energized directly
from the generator, an armature adjust-
ably tensioned and adapted to be moved by
the said magnet when the voltage exceeds a
predetermined degree. The armature is con-

| nected to a detent which normally retains
the circuit-breaker in a closed position, so as
to complete the circuit of the igniter system.

The particular construction will appear as
the description proceeds,in which reference is
had to the accompanying drawings, forming
a part of this specification, like numerals des-
ignating like parts throughout the several
views, 1n which—

Figure 1 is a side elevation illustrating dia-
grammatically the engine, the automatic
cut-out, and the arrangement of the cut-out
and igniter circuits. Fig. 2 is a front eleva-

ing broken away to show in detail the circuit-
breaking mechanisms; and Fig. 3 is arearele-
vation of the cut-out with the rear face-plate
removed to show the arrangement of the re-
sistance-coil located therein.

gine Ais of conventional form, being mounted
upon a heavy bed or foundation B and being
connected by a pitman Cwith a fly-wheel D.
The engine A is formed with “the usual
sparker If, which completes the circuit with
the igniter. Tt may be here stated that my
Invention is particularly designed for use
with the igniter of the “jump-spark” type,
although 1t may be employed with other
forms of igniters with equal advantage. The
lgniter-circuit embodies a positive wire 1 and
a negative wire 2, leading from a storage bat-
tery 3, which is in circuit by the wires 4 and
5 with a generator 6. One of the wires of the
igniter-circuit, arbitrarily the wire 1, extends
through the cut-out 7, being secured to a
binding-post 8, where it terminates. Ar-
ranged adjacent the binding-post 8 is a bind-
ing-post 9 of similar construction, from which
the wire 1* leads to the storage battery 3.
The wires 1 and 1 are in circwt, being con-
nected by an automatic switch arranged
within the cut-out, the circuit being broken
only in the case of an abnormal increase of
current due to excessive speed of the engine.
The cut-out 7 is connected by an independent
circuit, consisting of thewires 10and 11, with
the generator 6.

The cut-out 7 embodies a housing and
mechanism mounted therein. The housing
comprises a base 12, formed with laterally-
extending peripheral apertured lugs 13, by
which the cut-out is mounted upon a support
provided therefor. The base 12 is formed
with a central depressed portion 14, which

In the accompanying drawings the gas-en-
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coacts with the periphery thereof to form a
concentric compartment 15, arranged about
said depressed portion 14. In this compart-
ment 15 is located a resistance-coil 16, n di-
rect circuit with the generator 6 by means of
the wire 10, connected thereto at a terminal
17. The wire 10 is connected to a terminal
17 adjacent the terminal 18, and from thence
it is led directly to an electromagnet, ar-
ranged in the front part of the housing cut-
out, as will be more fully described. The re-
sistance-coil 16 is supported in insulating-
brackets 19 of conventional form. Arranged
about the periphery of the base 12 is a series
of ventilating-openings 20, disposed at regu-
lar intervals and for the purpose of prevent-
ing the resistance-coil from burning out.
The base 12 is closed in the rear by a disk-

“shaped plate 122, secured by screws to the

portion 14. The other elements of the hous-
ing constitute an annular wall 21, secured by
screws or any other preferred form of fasten-
ing means to the base 12. The annular wall
21 1s closed by a glass plate 22, secured there-
on by a milled band 23, which may be fas-
tened by screws or other desirable form of con-
nection. The resistance-coil 16 is mounted,
as above intimated, in the annular compart-
ment 15, formed normally in the rear face of
the base 12, and the cut-out-operating mech-
anisms are located in front of said base. A
magnet 24 is mounted in the front side of the
depressed portion or seat 14 and is supported
thereon by the upper and lower brackets 25,
from which it is insulated in the usual man-
ner by a thin strip of fiber. (Not shown.)
The magnet 24 is connected with the wire 10
from the terminal 18, passing through the
base 12 and forming the terminal of the
outermost layer of wire, and is connected by
wire 11 with the terminal 17, being passed
through the base 12 and forming the terminal
of the innermost layer of the magnet. The
armature 26 is of angular form, being
formed with a horizontal arm 27 and an in-
clined depending arm 28, upon the finely-
threaded end of which is adjustably mounted
a weight 29. The armature 26 is mounted
adjacent the junction of the arm 27 upon an

arbor 30, having a transverse disposition in a,

supporting-bracket 31, secured upon the for-
ward sides of the base 12 adjacent the seat 15,
The bracket 31 also carries a transverse bar
32, which coacts with the upwardly-extend-
ing arm 33, carried by the armature 26 ad-
jacent the junction of the horizontal and in-
clined arms 27 and 28, to form a stop or de-
tent in limiting the movement of the arma-
ture away from the magnet when released
thereby. Adjacent the end of this horizon-
tal arm the armature is connected by a V-

_shaped link 34 with a dog 35, formed with a
hooked end 36 and pivotally mounted in the.

bracket 37, depending from the annular wall
21, which is adjustably mounted thereon by
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virtue of a securing-plate 38 and a set-screw
39. The said screw 39 is threaded into an
opening in the plate 38 after passing through
a short-length longitudinal slot in the rear-
ward extension 40 of the bracket 37. The
aperture and slot herein referred to are not
shown, as they constitute the adjusting de-
vice of well-known and conventional form.
The switch embodies an L-shaped lever 41,
provided with a weighted arm 42, extending
through a slot (not shown) in the annular
wall 21. The switch-lever 41 carries at the
end of its horizontal arm 43 a contact-piece
44 separated therefrom by a strip of fibrous
insulation 45. This contact-piece 44 is of
sufficient width to be simultaneously in con-
tact with positive contact-pieces 46, depend-
ing from the end of the respective binding-
posts 8 and 9, to which the wires 1 and 1® are
connected. The contact-pieces 46 are in-
sulated from the annular wall 21 of the hous-
ing by a fibrous strip 47. ,

The elements above described constitute
the cut-out housing, the operating mechan-
ism mounted therein, and the connections of
the generator to the engine.

In operation electrical energy is transmit-
ted to the igniter mounted within the engine
A from storage battery 3 through positive
wires 1 and 1%, connected by contact-pieces
46 to the switch contact-piece 44, normally
closing the circuit, and the negative wire 2.
The storage battery 3 is fed by the wires 4
and 5 from the generator 6. The cut-out cir-
cuit leads trom the generator 6 by the wires
10 and 11, through the terminals 18 and 17
and theresistance-coil 16 to the electromagnet
24, mounted within the housing. The de-
degree of voltage for the igniter system is
fixed at any predetermined limit, according
to the predetermined maximum number ot
revolutions of the fly-wheel of the engine.
The degree of voltage at which the electro-
magnet 24 is energized sufficiently to de-
press the armature 26 is regulated to corre-
spond by means of adjusting the weight 29,
mounted upon the depending arm 28 of said
armature, whereby to vary the tension of the
armature 26 in resisting the energy of the
magnet 24. Should the current generated
by the generator exceed the predetermined
limit of voltage, the electromagnet will be
sufficiently energized to move the armature
26 and by virtue of the link 34 raise the dog
35, which, with its hooked end 36, normally
engages and supports the vertical arm 41 in
maintaining a closed circuit between the con-
tact-piece 44 and the contacts 46. When the
dog 35 is moved by the armature 26, the
hooxed end 36 thereof will be raised to release
the lever 41, at which time the weighted arm
42 by its gravitating influence will act to
depress the lever 41 and break the contact
between the pieces 44 and 46, thereby break-
ing the igniter-circuit in the wires 1 and 12
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and stopping the sparking in the engine, so
that the movement of the piston will grad-
ually cease.

I donot wish to be understood as confining
myself either to the exact arrangement of the
circuits or to the exact arrangement and

form of the various elements, as in practical
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use to suit the varying constructions of en-
gines and sparkers 1 shall desire to make such
minor alterations falling under the scope of
the claims.

Having fully described my invention, I
claim—

1. An automatic safety device for elec-
trical systems for engines embodying in com-
bination with the engine, the electric com-
bustion-controlling devices mounted therein,
and the generator, an automatic cut-out, said
combustion devices being included in circuit
with said generator, said cut-out being ar-

ranged in a circuit with said generator which .

is independent of said first-named cireuit,
one of the wires of said combustion-control-
ling device leading into said cut-out, and ter-
mlnatmo in a oontact member, said wire be-
ing broken in said cut-out to form a second
wire extending from said cut-out to said gen-
erator, said second wire being formed with a
contact member in said cut—out, a switeh
mounted in said cut-out and adapted to nor-
mally close the circuit between said wires of
said combustion-controlling device, electric-
ally-operated devices for maintaining said
switeh in its normal position, and electrical
means for operating said devices to release

said switch whereby to regulate the circuit of
said combustion- controlhng devices; to stop
the operation of the same said means being
in the independent circuit, with the generator
and being designed to operate when the cur-
rent of said generator shall have exceeded a
predetermined degree of voltage, and means
for adjusting the tension of said switch-hold-
ing devices with relation to the degree of vol-
tage in the current passing through said elec-
trical means for dctuating said switch-hold-
ing devices.

2. An automatic safety device for gas-en-
gine igniter systems embodying a cut-out ar-
ranged in the igniter-circuit, said igniter-cir-
cuit being broken in said cut-out and being
fed from batteries in circuit with a generator,
said cut-out being in a direct and independ-
ent cireuit with said generator, a switch
mounted in said cut-out and adapted to nor-
mally close said igniter-circuit leading there-
into, electrically-controlled devices for re-
taining said switch in closed position with re-
lation to said igniter-circuit, and electrical
means in the direct circuit of the generator
above referred to and adapted to actuate
said switch-holding devices whereby to re-
lease said switeh and break said igniter-cir-
cuit, said electrical means being adapted to
actuate said switch-holding devices when the

=

current therein exceeds a predetermined de-
gree of voltage.

3. An automatic safety cut-out for elec-
tric circuits of gas-engine 1gniter systems, fed
from batteries in circuit with a generator,
embodying a housing, one of the wires of said
igniter-circuit passmg into said housing and
bem9 broken therein, contact iembers ar-
ranged upon the ends of the broken portions
of said wire within said housing, a switch ar-
ranged within said housing and adapted to
normally close the igniter-circuit by contact
with said contact members first mentioned,
movable devices {for maintaining said switch
in its normal position for closing the said cir-
cuwit, an electromagnet arranged in said hous-
ing and connected with said generator by a
circuit independent of said igniter-circuit,
said magnet bemg adapted to actuate said
switch-holding devices when the voltage of
the current passing therethrough exceeds a
predetermined amount, and means {or regu-
lating the tension of said devices with rela-
tion to the degree of voltage of the current in
said electromagnet.

4. An automatic safety device for gas-en-
gine igniter systems, embodying a cut-out ar-
ranged in the igniter-circuit, said igniter-cir-
cuit being broken in said cut-out and being
fed from batteries in circuit with a generator,
said cut-out being in direct and independent
circuit with said generator, a switch mounted
in said ‘cut-out and adapted to close said ig-
niter-circuit leading thereinto, electrically-
controlled devices for retaining said switch in
closed position with relation to said igniter-
eircuit, and electrical means in the dix et cir-
cuit with the generator above referred to and
adapted to actuate said switch-holding de-
vices whereby to release said switch and
break said igniter-circuit, said electrical
means being adapthd to actuate said switch-
holding devices when the current therein ex-
ceeds a pledetelmmed degree of voltage, and
means for regulating the tension of said
switch-holding devices with relation to the
degree of voltage in said electrical means for
actuating said devices.

5. An automatic safety cut-out for circuits
of gas-engine igniter systems, embodying a
housing, said 1gmter—cucult passing into’ said
housing and being broken therein, electric
contact members carried upon the ends of the
broken wires of said igniter-circuit and insu-
lated from said housmg, a movable switch
mounted in said housing and adapted to nor-
mally close said igniter-circuit, devices for
maintaining said switch in its closed position
with relatlon to said igniter-circuit, an elec-
tromagnet in the mdependent circuit with
said generator from said igniter-circuit, said
electromagnet being designed to actuate said
switch-holding devices to release said switch
and break said circuit when the voltage of the
current passing therethrough shall have ex-
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ceeded a predetermined degree, means for
moving said switch when released by said
switch-holding devices to break contact with
sald contact members first mentioned, and
means for adjusting the tension of said switch-
holding devices with relation to the degree of
voltage in the current passing through said
electromagnet so that said magnet shall actu-
ate said switch-holding devices when the vol-
tage of the current therein shall be able to
overcome the predetermined degree of ten-
sion thereof.

6. An automatic safety cut-out for circuits
of gas-engine igniter systems, embodying a
housing, one of the wires of said igaiter-cir-
cuit passing into said housing and being
broken therein, contact members arranged
upon the ends of the broken portions of said
wire, a switch adapted to normally close the
circuit by contact with said first-named con-

tact members, movable electromagnetically- .

operated devices for maintaining said switch
in its closed position with relation to said ig-
niter-circuit, an electromagnet in an inde-
pendent circuit with said igniter-circuit, said
magnet being adapted to actuate said switch-
holding devices whereby to release the switeh
and break the igniter-circuit when the vol-
tage in the current passing through the mag-
net shall have exceeded a predetermined de-
gree, means for moving said switch when re-
leased by said switch-holding devices out of
contact with said first-named contact mem-
bers, and a resistance-coil arranged in direct
circuit with said generator and said electro-
magnet, and means for regulating the tension
of said switch-holding devices with relation to
sald magnet, to correspond to the degree of
voltage at which said magnet is designed to
operate said switch-holding devices to release
said switch.

7. An automatic safety cut-out for electric
igniter-circuits of gas-engine systems em-
bodying a housing, one of the wires of said ig-
niter-circuit passing into said housing and be-
ing broken therein, the ends of the broken
portions of said wire being provided with sta-

824,459

tionary contact members, a movable contact
member journaled in bearingsin said housing,
means for holding said contact member in po-
sition to close said igniter-circuit, and elec-
trical means in circuit with the generator
from which said igniter system is fed adapted
to actuate said movable contact member
when the degree of voltage of the current pass-
ing through said electrical actuating means
shall have exceeded a predetermined amount,
and means for adjusting said electrical actu-
ating means to actuate said movable contact
member at a predetermined degree of vol-
tage.

g8. An automatic safety cut-out for electric
igniter-circuits of gas-engine- systems em-
bodying a housing; a pair of binding-posts ar-
ranged upon said housing, one of the wires of
said igniter-circuit being broken and having
the ends of the broken portions connected to
said binding-posts, stationary contact mem-
bers carried by said binding-posts within said
housing, a movable contact member, nor-
mally 1 contact with said stationary mem-
bers, means for retaining said movable con-
tact member in position to close said igniter-
circuit, an electromagnet in an independent
circuit with the generator from which said ig-
niter-circuit is fed, said electromagnet being
designed to actuate said devices for holding
said contact members whereby to release the
latter and break the circuit, said magnet be-
ing adapted to actuate said movable-member
holding devices when the voltage of the cur-
rent therein shall exceed a predetermined de-
gree, and means for adjusting the degree of
tension of said devices for retaining said mov-
able contact member to correspond to the
strength of said electromagnet at a predeter-
mined degree of voltage.

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

ROBERT RICHARDSON.

Witnesses:
JouN S. POWERs,
O. N. JaNkE.

5o

!
55

6o

63

70

75

8o

85



