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To all whom it may concern’

zen of the United States, and residing’ at
Chicago, in the county of Cook and State of
-lllinois, have invented a new and -useful
Improvement in Starting Devices for Explo-
sive-Engines, of which
001%1 lete specification.
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class adapted to deliver the initial charge of

the explosive mixture to the cylinder inde-

- pendently-of the piston actién: A
15 .One of the objects of this invention is to

- provide a device particularly adapted for use
with explosive engines for motor vehicles
-and by means of which the engine may be

started without necessitating the operator

20 leaving his seat. A
It is a further object of the invention to
provide a device by means of which the in-
take and exhaust valves of the cylinder or
-cylinders which it is desired to charge may
25 be manually opened during’ the priming

operation and then closed to confine the

mixture in the cylinder ready for the spark.
~_Another object of the invention is to pro-
vide a device by means of which air may be
forced through the carbureter of a gasolene
or oil engine, or past the gas inlet -of a 2as
engine, and convey the explosive fluid to.the
¢ylinder while the engine piston is at rest.
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. On the drawins s: Figure 1.is a sectional,”

5 side elevation of an explosive engine pro-
vided with a starting device embodying my
invention. Fig. 2 is a vertical, transverse
-section of the same.- Fig:3isa fragmentary

side elevation of the valve shaft and pair of

40 the valve operating cams. Tig. 4is g longi-

tudinal section of the cams.

éleﬂva,tion'of_]thé_;cam. S o .
As shown in $aid drawings: A indicates

the crank case and B, B’; B*and B2 the cylin- _ . |
ders of a multiple: cylinder explosive engine, | tions respectively their valves will be closed, -

45
though the starting device is e
able for use with a sigle eylin

-k

preferred. . SE pported adjacent.the engine in

ally adapt

.

. any preferred’ manner is the carbureter C,
50 which may be of &Iii-pre'ferred-consﬁit'ubtmn,;

and is provided wi

tively.  An oil.or vapor outlet.
the oil chamber into the air chamber and

556 above the same are pipes D-and D’ opening

the following is a _ _
| | ! Leading from said.exhaust chambers
s1nvention relates to improvements in

starting devices for. explosive engines and
- mmore particularly to a.starting device of that | valvi _ _
| valve stems 7’/ which extend downwardly -

"be, and at its lower

Fig. 5isan end | ar _
2 - | be opened by the longitudinal movement of

er engine it .

m u | | from the air chamber to theintake chambers
~ Be1t known that I, Josepa ZAGORA, a citl- .

b.of said cylinders. - Controlling the. ASSAges
from the:intake chambers b.to the inlet ports
0’—b’ of said cylinders are the valves H-and
B/, and eontrolling the outlet ports b? of said
cylinders are the-exhaust. valves

(0

F.and F/

which open into the exhaust chambers .

fis the
exhaust pipe F* .adapted to. carry
]s)roducts of combustion in the usual. manner.

aid valves K, B’; F.and F are provided with

off the

into the crank case A and are provided .on
their-lower ends with rollers 2. A. coiled

spring f°, which acts normally to hold. the

‘valves.in closed. position, is-carried on each

| stem, and engages at -one .end against the

‘ntake or exhaust chamber, as the case.may

cross pin j* carried on the stem, A wvalve
‘actuating shaft G is journaled in suitable
‘bearings in said erank case and is provided
on one.end with a gear g which is splined
thereon to permit the shaft to be mowed -
longitudinally in its bearings. Said shaft G

1sdriven from the crank shaft H.by means of

a gear, not shown, adapted to.mesh with the
gear.g. On said sheaft G are a plurality of
cams ¢' adapted when the shaft is in-opera-
tive position to engage the rollers 7*.and as
‘the shaft is rotated to.operate the.valves.
Adjacent -each cam.g’ is a cam ¢ -adapted,
when the shaft is moved longitudinally, to
‘open the valves of those, eylinders in which
the pistons are in power and compression
positions, and for this purpose, where a mul-
tiple cylinder engine is used, said cams ¢? are
so arranged with respect to the cams ¢’ that
whenthe pistons in two of the cylinders, as
for instance B ‘and B/, are stopped in power
and compression positions their valves will

the shaft, and when the pistons in the other:
cylinders are in exhaust and suction Posi-

as shown more clearlyin Fig. 1. Any pre-
ferred means may be employed to move said

start the engine, but as shown, a lever I is

ITEIerred: cons -| pivoted on a suitable support i/ adjacent the
. an oil chamber and an 4
air chamber indicated. by ¢ and ¢ respec- | engages in & grooved pulley I’ on the end of
Anoil.or vapor outlet ¢* opens from

engine, and is provided with a pin 4 which

said shaft and acts to move the shaft lonei-

end engages against a . .
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-shaft longitudinally when “it is desired to -
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tudinally when the lever is operated, and o

spring 4%, engaged to the lever and to the cyl-

110
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inder B, acts to normally hold the shaft at
the inner limit of its movement, with the

cams ¢’ in engagement with the rollers 7.

Any preferred means may be employed to

receive the charge, but as shown an air pump

J is supported adjacent the carbureter and 1s

provided with an outlet 7 projecting imnto the

air chamber ¢’. 'An outlet valve ¢’ controls

said outlet and an inlet valve 7* admits air to

- the pump. The piston J” is provided with a

rod 73 having a handle 7* at 1ts outer end in
easy access to the operator. .

The operation is as follows: "When 1t 1s de-
sired to start the engine the valve shaft is
moved longitudinally to bring the cams: ¢°

~ beneath the rollers f?, thereby opening the

20
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turned to operative position thereby closing-
sald valves and the charge is ignited by any
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valves of the cylinders whose pistons are in
power and compression positions and closing
the valves of the remaining cylinders. The
pwp is then o }lJ erated thereby foreing a mix-

ture of air and the explosive fluid into the
open cylinders and forcing out any products.

of combustion that may have remained
thereim,
placed in the cylinders the valve shatt 1s re-

desired means, as by the manual operation ot
the sparking device i.

Obviously the device may be used with

~gas engines also and many detalls of con-
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struction may be varied without departing
from the principles of my invention.
I clainy as my invention: |

1. In 4 device of the class described the |
plurality of cylinders .

combination with a

“each provided with an inlet and an exhaust
port, of a carbureter having an air chamber
therein, pipes leading from said air chamber

to said inlet ports, a valve for each port, a

When a sufficient charge has been:

force a mixture of air and explosive fluid un- |
der pressure into the cylinders which are to

920,515

‘valve stem on each valve, a longitudinally

movable, rotative shaft adjacent said stems,
cams thereon adapted to normally operate

said valves when the shaft is rotated, other

cams on said shaft adapted when the shaft 1s
moved longitudinally to open a part of said
valves and close the remalning - valves,

‘means for moving said shaft longitudinally,

and means adapted to force air into said
air chamber and carry.explosive mixture

into the ports when held open by said cams.
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2. In a device of the class described the

combination with a crank case of a plurality
of ¢ylinders thereon, a piston in each cylin-
der, an inlet and an exhaust port for each
cylinder, a valve for each port, a stem on
each valve extending into said case, a roller
on each stem, a rotative shaft journaled in
said case adjacent said rollers, cams on said
shaft adapted to. engage sald rollers and
operate sald valves in succession when the
shaft is rotated, a cam adjacent each of the

“aforesaid cams, each arranged to open or

close one of said valves when the shaft 1s idle,

means adapted to adjust the shaft longitudi-

nally and bring said last named cams inte or
out of operation with sdid rollers, a carbu-
reter having an air chamber therein, pipes
connecting said air chamber with the wmlet

ports, a gas inlet into said air chamber and

means adapted to force an air blast past said

inlet and carry explosive mixture to satd in-

let ports when said last named cams are in
operative position. 1
In witness whereof 1 have hereunto sub-
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scribed my name in the presence of two wit-

11ESSes. | ‘
JOSEPH ZAGORA.
Witnesses: - | |

lvopr. K1.oTz,
JounN WEIGLES,
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