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UNITED STATES PATENT OFFICE.

HENRY M. SHEER, OF QUINCY, ILLINOIS.

STARTING DEVICE FOR ENGINES.

1,0€5,850.

Sp_eciﬂéa,tion oﬂ Lt}téers Patent.

Patented June 24, 1913.

Application filed November 22; 1912. * Serial No. 732,974.

To all whowm it may concern: .

: Be it known that T, Henry M. Sneer, a

citizen of the United States, residing at’

Quincy, in county of Adams and State of
IHinols, have invented certain new and use-
ful Tmprovements in Starting Devices for
Er zines, of which the following is a speei-
fication. : R _
My invention relates to an. improvement
in starting devices for engines, and more
particularly to that type of starting devices
which is intended to be used with an inter-
nal-combustion engine upon motor:vehicles,
although it will, of ¢ourse, be understood
that it 1s applicable to engines used in other
connections. ' - :
The object of this invention is to provide
a device of the character described in which
the combustible mixture is supplied to each

of the cylinders and to the intake manifold, |.
4 spark in that cylinder about to fire ignit- |

ing themixtureintroduced thereinto,causing
the crank-shaft to be turned and the.igni-
tion systemn to be operated so that the charge
in each of the cylinders will be fired-at the

* proper time. . During this§ operation of the
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engine, additional charges of explosive mix-
tuve are drawn in from the intake manifold,
and the gasolene or other fluid is agitated by
the charge introduced into the manifold
Aind the operation of the engine sufficiently

that it will volatilize even in the coldest of

weather.

A further object is in the provision of a
device which may be operated to introduce
air into the cylinders in case the mixture in-
troduced is too rich and is not ignited by
the spark. . -

I still furtleer provide a device which will
accomplish-these objects and which may be
operated with the foot withoul the necessity
of the operator changing his position in the
car. '

This invention further consists in certain
other novel features of construction and
combinations of parts which will be herein-
afier fully described and pointed out in the
claims. o : :

In the accompanying drawings: Figure .

1 is a view with parts broken away to show

wy invention applied te an automobile, Fig. .

2 15 a vertical sectional view threugh the

punp casing showing the parts in their nor-

mal position, Fig. 3 is a view similar to Fig.
2 but showing the parts in the position at

which Ellé gas is permitted to enter, Fig. 4

is an enlatged detail view.of the gas control
‘mechanism, Fig. 5 is a transverse sectional
view on the line 5—5 of Fig. 3, Fig. 6 isa
detail sectional view of a form of spark plug
socket adapted for use with the starting-
device, Fig. 7 is a transverse sectional view
on the line 77 of Fig. 6, Fig. 8 is a détail

60

erspective view of the gas-valve screw, and

ig. 9 is a detail perspective view of the
inner end. of the pump plunger. 4
This device is more particularly. adapted
for use in ‘connection with an acetylene gas
tank to supply the combustible mixture,
although, as will be evident from the de-

| scription, it is equally applicable to any

system in which a combustible gas is intro-
duced under pressure, and with slight varia-
tions might be adapted for use with liquid
fuel. : T :
In Fig. 1, I have shown the device as ap-
plied to a six-cylinder motor, and-in this

-connection the casing A is held in place to

be easily accessible to the foot of the opera-
tor on the dash B of the car. Gas.is sup-
plied from the tank C, and from the casing
A it passes to the cylinders D, E, F, G,

‘H, and I, and also-to thé intake manifold

J which has connected therewith the usual
catbureter L. The pump casing A has a
large bore 1, and two smaller bores 2 and 3
formed axially therein. The bores 1 and 2

-are preferably ground smooth and the pis-
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ton 4 is mounted to slide in the larger. This .

piston’ has the usual packing-rings, and on
its lower side has a key-way 5 formed to re-
ceive a Key 6 carried by the packing-ring 7
secured on the outer end of the casing. A
head: 8 is-secured to the piston 4, and has a
tread surface 9 formed thereon. A stirrup
10 is pivated to the head 8 in position to fit
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over the foot when the foot engages the

| tread 9. . .

Transverse bores d, ¢, f, ¢, k, and 7 are

formed through the wall of the casing A
to- communicate with the bore 2 ang ‘the
transverse bores are plugged at their outer
ends, “Counterbores %, I, m, n and ¢ are

100

formed in the casing to communicate with .

the transverse bores d, ¢, f, g, & and %, and
fuel leads d” ¢ f', ¢, &', ¢ are secured in
the counterbores and extend to the cylinders .
D, E, F, G, H and T respectively. A valve
1171s secured on the inner end of the piston
4 by a screw 12 and is intended to fit into
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the bore 2 of the casing in such a manner’
that the transverse bores d, ¢, f, g, b and <
are closed. when the piston is in its normal
position, A gas supply chamber M is
screwed - into . the inner end.of the nasing
A. This chamber is axially bored on two
diameters 13 and 14 with a wall 15 sepa-
rating them. -A valve plunger 16 having a
central bore 17 and a branch bore 18 con-

nected with a circumferential groove 19 is.

* received in the bore 13 of the chamber M.

15

20

This valve has endwise sliding movement in
the hore 13, and screw 20 having a T-bore
91 is received in a bore 22 formed in the
wall 15 and is screwed into the valve-16.
The bore 14 is screw-threaded. A spring 23
is received against the head of the screw
20 to hold the-head tight against the wall
15 and the body of the screw in the bore 22,
so that the ends of the T-bore 21 are closed

. and the tension of this spring is regulated
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by a follower block 24 having an opening
25 therethrough. A plug 26 is screwed into
the outer end of the bore 14, and a gas lead
¢ extending from the gas tank C is con-
nected therewith. A Dore 27 is formed
through the wall of chamber M to communi-
cate with the axial bore 13 and is so posi-
tioned that when the valve 16 is moved
against the pressure -of the spring 23, the
groove 19 will come into registry thercwith.
A collar 28 is received over. the chamber M-
and has an internal groove 29 positioned to
be in registry with the bore 27. 'This collar
is secured to the chamber M in such a man-
ner that any leakage theigbetween will be
prevented, and a W’j connects it with the
intake manifold &~ - [

The valve 11 carried by the piston 4 has
a groove 80 formed ¢ircumferentially there-
of and transverse bores 31 ‘communicating
with this groove and with the counterbores
32, which counterbores-are so positioned that
they open into the bore 3 of the casing A.
The end of the valve-plunger 16 extends
from the bore 13 into the borg 3 of the cas-
ing A, and the screw 12 carried-by the piston
is in position” to engage with this valve-

lunger and depress 1t Against the tension

to its innermost stroke. A slot 33 is formed
across the end of the plunger 16 and com-

nfunicates with the bore 17; thus, when the |

piston is moved to its innermost stroke, the
plunger 16 is” forced inwardly against the
tenston of the spring 23, and the T-bore of
the/screw. 20 is moved from the bore 22 of
the wall 15, so ‘that the gas can pass into
‘th¢ chamber formed by the bore 3 of the
casing. Also when thé parts arc moved to
this position, as shown in Figs. 3 and 4, the
groove 30 of the valve 11 is in communica-
}ion with the transverse bores d, ¢, f, ¢, %, 4,
with which the fuel leads to-the cylinders
are connected; and- the @as 1s permitted to

1,085,850 .-

pass to the cylinders through the trans-
verse bore 31 and counterbore 32, which
communicate with the chamber formed by
the bore 3 to which the gas is supplied. A
check-valve 34 is received through the ecas-
ing and also communicates with this cham-
ber. - This check-valve is open from the
outer air and is intended to supply. fresh air
to be mixed with the gas. As a meaus of
holding the piston in its normal pos:tion,
as shown in Fig, 2,50 that the valve 11 will
close the transverse bores d, e, f, g, #, 1,
hooks 35 are formed on the stirrap, on that
side of the pivotal point away from the foot-
loop, and loops 86 are carried by the casing

A 1 position to be engaged by the hoaks

as the foot is-removed from the loop of the
stirrup. : o

In the use of this device, it 1s preferable
that the explosive mixture ‘be introduced
into the cylinder against the sparking ter-

70

75

80

85

minals of the plugs, and for this purpose

several devices are now.in use which consist.
of sub-chambers or deflcctors for turning the
gas against the end of the spark plug; but
I have found that in many instances the
connections with which the fuel leads con-
nect are not in the proper position when the
subchambers are screwed into the cylinder,
and even tliis connecticn will be on the op-
posite side from which the lead extends.
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As a provision against this difficulty I have .

provided an adjlistable subchamber, as bet-~
ter shown in Figs. 6 and 7. The subcham-

ber 37 is counterbored at 38, and has ex- -

ternal screw-threads 39 on. its one end to fit

100

the opening intended for the standard spark-

lug. On the other énd, the bore is screw-
threaded at 40 to receive the spark plug 41.
A port 42'is formed through the side of the
chamber, communicating with the bore 38,
and a split collar 42 is received around the
portion of the chamber adjacent the port
and is held clamped thereto by a clamp-
screw 43, This collar has an internal groove
44, and a suitable connection 45 is provided
to communicate with this groove and to

“which the leads may be connected.

The operation-of the deviceisas follows:—
The coberator places his foot against the
tread 9, and in so doing raises the stirrup
10 sufficiently-that the hooks 35 become dis-
engaged from the loops 36. He then presses
the jyston inwardly which opens the valve.
and permits the gas to flow into-the chamber
3 from whence it passes tojthe several cyl-
mdérs and also through thiélead j to the in-
Aake manifold.

frash air through the valve 34, and at the
same time_withdrawing a portioh: of the
charge from cach of the cylinders past the
spark terminals. The piston is then forced
in, forcing all of the fluid in the casing
through the fuel leads into the cylinders,
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The operator _then -with=—
~draws the pisten fram the casing, taking in
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and that cylinder which has the active
spark-plug fires, causing the engine to start.

f one cylinder has an active spark-plug
and the engine does not stare, it may be
either that the mixture is too rich or not
rich enough. In the first case, the operator
would again withdraw the piston from the
casing, taking in additional fresh air
through the check-valve 34 and continue this
operation until the mixture in the cylinders
1s sufficiently diluted to be of the proper
proportion. If, on the other hand, the mix-
ture is not sufficiently strong, the piston is
moved to the position shown 1n IFigs. 3 and
4, and an adc{itional supply of gas is per-
mitted to flow through the valve, which
will make up for the ficiency of richness
i the mixture supplied to the cylinders.
As a convenient means of keeping the piston
and the working parts always oiled, I have
counterbored the piston at 46, and a port 47
communicates with the groove 48 on the ex-
terior surface of the piston and with the
counterbore 46. The chamber formed by the
counterbore may be filled with oil, and as
the piston is moved back and forth this oil
will splash and pass through the port 47 into
the groove 48 where it will come in contact
with the walls of the bore 1 and effectually
lubricate the parts.

T6 will thus be seen that T have provided a
starting device which may be operated with-
out the necessity of stooping, and which is
entirely controlled by the foot of the persen
operating the machine; also that with the
structure as disclosed but a single check-
valve is nceded, as the valve 11 closes the
openings from the fuel-leads when the mix-
ture is to be fired and prevents back-firing.
Thus the parts are not likely to get out of
order. Further it will be seen that this de-

vice may be applied to the standard auto- |
mobile even after it has left the factory, and |

that, with the use of the subchamber as dis-
closed, it is not necessary to in any wise
alter the engine or its connections.

Having thus described my invention, what

{ claim as new and desire o secure by Let-
ters Patent is—
1. A starting device for engines, compris-
Ing a pump casing having a piston chamber
therein, a piston working in said chamber, a
gas supply chamber secured to the casing,
fuel Jeads connected with said piston cham-
ber, and with each of the cylinders, means
controlled by the piston for opening and
closing said leads, and means extending
from the gas chamber to a position to be
actuated by the piston for controlling the
passage of gas to the piston chamber.

2. A starting device for engines, compris-
ing a pump casing having a pisten chamber
therein, a pisten working in said chamber, a
gas supply chamber secured to the casing,
fuel leads connected with said piston cham-

o . 1,065,850
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ber, and with cach of the eylinders, means
controlled by the piston for opening and
clesing said leads, means extending from the
gas chamber o a position to be actuated by
the piston for controlling the passage of gas
to the piston chamber, and means wlereby
the piston may be actuated and controliel
with the foot.

3. A starting deviee for engines COmpris-
ing a puwmp casing hiaving a piston.chawber
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therein, a piston working in said chamber, a

gas supply chamber secured {0 the easing,
fuel leads conneeted with said piston chan-
ber and with cach of the evlinders, a fie

lead from the gas chiamber to the intake

manifold, means contrelled by the piston for

opening and closing the leads to the eyl-
inders, and means actuated by the piston for
controlling the passage of gas to the piston
chamber, |- :

4. A starting device foi engines compris-
Ing a pump casing having a piston cham-
ber therein, a piston working in said cham-
ber, a gas supply chiamlber secured to the
casing, fuel leads connected with said pls-
ton chamber and with each of the eylinders,
a fuel lead from the gas chamber to the
intake manifold, means controlled by the
piston for opening and closing the leads to
the cylinders, and means extending to a
position 1o be actuated by the piston for
controlling the passage of gas through the
Tead to the intake manifold, said last named
means also controlling the passage of oas
to the piston chamber,

5 A starting device for engines COtpris-
Ing a puinp casing having a piston chani-
ber therein, a piston working in said eham-
bere a gas supply chamber secured to the
casing, fuel leads connected with said pis-
ton chamber, and with each of the eylinders,
means controlled by the piston for opening
and closing said leads, means located in the
2as chamber and extending to a position {o
be actuated by the piston for controlling
the passage of gas to the piston chamber,
said means so constructed that when the
piston is on its innermost stroke dirvect
passage is formed from the gas chamber
to eacl. of the cylinders.

6. A starting device for engines compris-
ing a pump casing having a piston chamber
therein, a piston working in said chamber, a
gas supply chamber connected with the cas-
ing, fuel leads extending from said piston
chamber to each of the cylinders, a valve
carried by the piston in position to close
over said fuel leads, and means extending
from the gas chamber to a position to be
actuated by the piston fur controlling the
passage of gas to the piston chamber. .

7. A starting device for engines compris-
ing 2 pump casing having a piston chamber
therein, a piston working in said ,chamber,
2 tas supply chamber connected /with the
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casing, fuel leads extending from said pis-
ton chamber to each of the cylinders, a valve
sarvied hy the piston in position to close
over said fuel leads, means located in the
gng chamber and oxtending to a position to
e actuated by the piston for controlling the
passage of gas to the piston chamber, and
passnees insald valve s loeated that when
(he piston is moved toa position to permit
fhe passage of gag fo the miston chamber
passages open into the fuel leads.

8. A starling deviee for engines compris-
ing a pup casing ha ving a piston chamber
(horein, a piston working in said chamber,
a gas supply chamber connected with the
casing. Fuel leads connected with said pis-
ton chamber nd with each of the eylinders,
a fuel Tead extending from the gas chamber
to the intaks mapifold, a valve carried by
the piston in position to control the open-
ing (o the leads from {he several cylinders,
A valve located in the gas chamber and
adapted to be actuated by the piston for per-
mitting the passage of gas to the piston
~hamber, a bore in said valve communicat-
ing with the lead to the intake manifold
when the valve is open, and passages in the
valve carried by the piston positioned to
communicate with the leads to the cylinder
when the piston is moved to a position to
open the gas valve and thus permit the pas-
sage of gas to the cylinders.

9. A starting device for engines compris-

“ing'a pump casing having & piston chamber

therein, a piston working in said chamber,
a gas supply chamber connected with the
casing, fuel leads connected with said pis-
ton chamber and with each of the cylinders,
a valve carried by the piston for ‘closing
said leads, a valve located in the gas cham-
ber and adapted to be actuated by the piston
for controlling the passage of gas to the
piston chamber, and an air check valve con-
nocted with said piston chamber, said piston
adapted to be actuated without opening said
gas valve and to open said gns valve when
on its innermost stroke.

10. A starting device for engines compris-
ing a pump casing having a piston chamber
therein, a piston working in said chamber,
a gas supply chamber connected with the
casing, fuel leads connected with said piston
chamber and with cach of the eylinders, an
air supply valve connected with the piston
chamber, a fuel lead from the gas chamber
to the intake manifold, a valve located in
the gas chamber and adapted to be opened
by the piston for permitting the passage of
gas to the piston chamber, and through the
fuel lead to the intalte manifold, a spring
for holding said valve normally, closed, said
valve extending into the piston chamber and
adapted to form a stop for' the normal in-
stroke of the piston but canstructed so that
as pressure is applied to the ‘piston the valve

1,085,850

is opened, and a valve carried by the piston

in position to close the leads.to the cylinders

on its normal instroke.
device for engines com-

when the piston 1s
11. A starting

prising a_ pump casing having a piston
chamber therein, a piston working in said

chamber, a @as supply chamber connected
with the casing. fuel leads connected with
said piston chamber and with each of the
eylinders, an air supply valve connected
with the piston chamber, a fuel lead from
{he gas chamber to the intake manifold, a
valve lecated in the gus chamber and adapt-
od to be opened by the piston for permitting
the passage of gas to the piston -chamber,
and through the fuel lead to the intake
manifold, a spring for holding said valve
normally closed, said valve, extending into
the piston chamber-and adapted to form a
stop for the normal instroke of the piston
but constructed so that as pressure 15 ap-
plied to the piston the valve is opened, and
a valve carried by the piston in position to
close the leads to the cylinders when the
piston_is on its normal .instroke, said pis-
ton adapted to be operated on_its normal
strokes and to be depressed by the foot, and
means for holding said piston, when not in
use, in a position that the valve closes. the
leads to the cylinders. ,

19. A device of the character described
comprising in combination with a multiple
cylinder engine and an auxiliary fuel sup-
sly, a pump casing having a piston cham-
her therein, a piston W orking in said cham-
per.. fuel leads from said piston chamber to
each of the cylinders, an air valve connect-
ed with the piston chamber for supplying
air thereto during the normal operation of
the piston, a- gas supply chamber - connect-
ed with the casing, a supply pipe from the
auxiliary fuel supply to the gas chamber,
and a valve adapted to be actuated by the
piston for permilting the passage of gas to
{he piston chamber.

13. A device of the character described
comprising in combination with a multiple
cylinder engine and an auxiliary fuel sup-
plv, a pump casing having a piston cham-
ber therein, a piston working in said cham-
ber, fuel leads from said piston chamber to
ecach of the cylinders, and an air valve con-
sected with the piston chamber for sup-
piving air thereto during the normal opera-
tion of the piston, » gas supply chamber
connected with the casing, 2 sapply pipe
seom the auxiliary fuel supply to the gas
chamber, a fuel valve lead connected with
the gas chamber and extending to the in-
take manifold, and a valve opened by the
piston for permitting
{hrough said lead to the
ardl into the piston chamber.

14. A device of the character described

comprising in combination with a multiple
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cylinder engine and auxiliary fuel supply,
n pump casing having a piston chamber
therein, fuel leads connected with said pis-
ton chamber and with each of the cylinders,
a piston working in said chamber, an ajr
supply valve adapted to supply air (o said
chainber during the normal operation of
the piston, a gas chamber connected with
saul ¢asing, a connection between the auxil-
iary fuel supply and said chanber, a fuel
leadd from the gas chamber to the intake
maunifold, a spring closed valve adapted to
form a closure to the lead to “he intake mani-
fold and to the passage of gus to the piston
chamber, said valve adapted to form a stop
io {he normal instroke of the piston and
te be depressed against the spring by addi-
tionai pressure on the pistou for opening the
passage to the piston chamber and to the
lead to the intake manifold.

15. A device of the character described
comprising in combination with a multiple
cylinder engine and auxiliary fuel supply,
a pump casing having a piston chamber
therein, fuel leads connected with said pis-
ton chamber and with each of the cylinders,
a piston working in said chamber, an air
supply valve adapted to supply air to said
chamber during the normal operation of
the piston, a gas chamber connected with
said casing, a connection between the auxil-
lary fuel supply and said chamber, a fucl
lead from the gas chamber to the intake
manifold, a spring closed valve adapted to
form a eclosure to the lead to the intake
manifold and to the passage of gas to the
piston chamber, said valve adapted to form
a stop to the normal instroke of the piston
and to be depressed against the spring hy
additional pressure on the piston for open-
ing the passage to the piston chamber and
to the lead to the intake manifold, a valve
carried by the piston in position to close the
leads to the cylinders when the piston is at
its normal instroke, passages in said valve

8

“adapted to open communication between the

piston chamber and the fuel leads to the
cylinders when the piston is depressed to
open the gas valve,

16. A device of the character described
comprising in combination with a multiple

| cylinder engine’and auxiliary fuel supply,

a pump casing having a piston chamber
therein, fuel leads connected with said pis-
ton chamber and with each of the cylin-
ders, a piston working in said chamber, an
air supply valve adapted to supply air to
said chamber during the normal operation
of the piston, a gas chamber connected with
said casing, a connection between the auxil-
tary fuel supply and said chamber, a fuel
lead from the gas chamber to the intake
manifold, a spring closed valve adapted to
form a closure to the lead to the intake
manifold and to the passage of gas to the
piston chamber, said valve adapted to form
a stop to the nermal instroke of the piston
and to be depressed against the spring by
additional pressure on the piston for open-
ing the passage to the piston chamber and
to the lead to the intake manifold, a vaive
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carried by the piston in position to close the

leads to the cylinders when the piston is at
its normal instroke, passages in said valve

adapted to open comununication between :

the piston chamber and the fuel leads to
the cylinders when the piston is depressed
to open the gas valve, and means wherehy
the piston can be normally operated for
pumping air to the cylinders or depressed
for opening the communication frem the
fuel supply to the cylinders and intake
manifold by the foot of the operator.

In testimony whereof T affix my sigpa-
ture, in the presence of two witnesses.

HENRY M. SHEER.

‘Witnesses:
Geruarp (r. Arexps,
Henry Dammorst.
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