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Lo cdi ielvome 76 Dy conceri:

Be it known that we, Recpex A Mircnneny

and Lester L. Lewrs, citizens of the United
States, restding at ()11 City, 1n the county of
Venango and

vented cer tain new and useful [Illpl{)TE‘IIlUIl[b
i Gas-longine Starters; and we do hereby
declare the followi ing to be a full, clear, and
exact deseription of the invention, such as

will enable others skilled in the art to which |

it appertains to make and use the same.
This invention relates to improvements in
cas-engine-starting apparatus, and particu-

Luh £O N1EATS h)i umtlolhnﬂ the admission

of pressure from a source of bllP[)lV to an en-
cine-cvimder.

The object in view Is the provision of means

tor supplying a number of suecessive charges
to a gas-engine cvlinder controlled by a ::,uwle
alve, -

With this and further objects in view thein-
vention consists m certain novel construe-
lons, combinations, and arrangements of
parts, as will be heremafter fully described
and claimed. |

In the accompanying drawing
represents a longitudinal vertie al central see-
tton through a mechanism embodying the
features of the present invention, parts bemw
tHustrated in elevation.

In the present art it 1s common to start a
cas-engine by extrinsic mechanical power,
and it has been proposed to impart the initial
stroke to the piston ol a gas-engine by supply-
NE an expansive Llhll“t‘ to the piston-head:
bt in practice we ind that a single stroke of
he piston is sometimes insufficient for secur-
mg the desired compression of the explosive
¢ htutw for producing a perfect explosion, and
by the present improved apparatus we con-
template introducing a scries of successive
chiaroes nl v\p.;m:-,ll)hﬁ {luid to a gas-engine
Cy linder for Insuring the HLILCOHb[UthIIUIIU of
ihe piston thereof: and in e ATTVING ot the
invention we employ elements such as are
Ulustrated in the mnl)odmwnt delineated 1n
the accompanying drawing, in which 1 mdi-

cates any sultable mm—mwme cylinder pro- |
‘”ulvd with a piston 2 2. A tube

State of Pt‘llll‘ﬂhl‘tllld have in-

—_—— o e

" into the explosion end of the cylinder 1, and

an ordinary lmml—opmawd plun -valve 418

interposed m the length of tube 3 for control-

ling the admission 01 pressure therethrough.

——— L —

the figure

— i —— T . WL W L

|

3 discharees |

feed-

An exhaust-valye 5 is also mtmpowd in the
length of the tube 3, and the casing of said
valve is provided with an exhaust- -port 6,

adapted to be throw A into communication
with the bore ol pipe 3 by means of the pas-
sage 7, formed in said valve 5, and such com-
munication being established when the valve
is rotated to the position indicated in dotted
Imes. A central passage 8 1s formed In valve
5 for normally establishing communication
betw cen the sections of pipe 3. The section
of pipe 3 beyond the valve 5 communicates
with the valve- casing 9, which casing 1s also
in communication with tubes 10, 11, and 12,
communicatine with rec optadeb or tanks 13,
14, and 15, wspe(tn ely. A wvalve 16 1s rota-
tably mounted within the ¢ asing Y and is pro-
vided with a central straicht passage 17 and
side passages 18 18, wher r}b\ the pipes 10, 11,

and 12 may be succees bn"el\* thrown into com-
munication with pipe 3 by rotation of the

valve 16. -
The receptacles or tanks 13, 14, and 15 in
practice are supplied with air or other TS

under pressure and are provided with suit-
able heating means of any preferred -
We have illustrated as a means for ra yidly
heating the said receptacles a central tube 19
in each of the tanks extending longitudinally
thereof and surrounding a gas-supply pipe 20,
apertured, as at 21, and Imdmtr to a com-
mon gas-supply pipe 22,

In operation after the tanks 13, 14, and 15
have been charged with a supply of com-
pressed atr—say under a pressure of one
hundred pounds—the cut-ofl valve 13° in
pipe 13* 1s closed, thereby sealing said
tanks 13 14 15, alter which the gas is turned
on through pipe 22, and the gas discharged
through the burners formed of pipes 20 1s 1g-
nited for heating the tubes 19 and the air

withim the ammumhmr receptacles.

heat may be regulated as desired:; but we pre-
fer to raise the temperature of the contained
atmosphere sufliciently for increasing the
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- tureorsuperheated condition of the contained
65 compressed air, whereby the said air will have |

520

pressure approximately seven times, where-
by a charge passing from one of the tanks
into the cylinder 1 will be effective m throw-
ing the piston 2. When the desired pressure
is secured within the tanks 13, 14, and 15,
the valves 5 and 9 being in the position mndi-
cated in the drawing, the valve 4 1s opened
and the air within the tank 13, expanding,
passes out through tube 10, upper passage 18,
and tube 3 into the cylinder 1, throwing the

piston 2, and as soon as the said piston

reaches the limit of its receding movement
the valve 5 is moved to the position indicated
in dotted lines, whereupon the charge within
the cylinder 1 is exhausted and the piston 2

permitted to return to its former position.
As soon as the piston 2 has reached the limit

of its return stroke the valve 5 is rotated to
its former position, as indicated in full lines
in the drawing, and the valve 9 is rotated for
bringing the passage 17 into register with
pipes 11 and 3, and a second charge 1s thus

admitted to the cylinder 1, which throws the |

piston, as above described, and the charge
may be exhausted in a similar manner to the
exhausting of the first charge, whereupon the
valve 9 is rotated for bringing the lower pas-
sage 18 in position for establishing communi-
cation between pipes 3 and 12, and a third
charge thus admitted to the cylinder 1.

With the high degree of pressure which we
secure with our tanks it maynot be necessary
each time the engine is started to utilize all
of the charges, and, in fact, a single charge
may be sufficient for successtully starting the
cas-engine; but with the arrangement of the
elements disclosed it will be seen that a failure
to start the engine is hardly possible.

It is obvious that when a charge has been

shot from one of the tanks 13 14 15 to the en-
oine - cylinder the pressure in such tank is
substantially exhausted, owing to the rela-
tively small size of said tanks compared with
the capacity of the engine-cylinder. The de-
vice illustrated in the drawing is meant to be
operative in such manner that only a single

shot or charge of compressed and heated air

from a tank may be available. We do not
intend that a tank as either of the three
illustrated in the drawing may be used for a

succession of charges or shots to the engine-

cylinder without recharging and reheating
the compressed air in the tank, but prefer
that the tanks be charged after each shot, so

that full advantage may be given by reason

of the great increase in pressure owing to the
rise-of temperature of the compressed air in
the tank.

It will be seen by reference to the drawing
that we have provided means for heating the
atmosphere within the tanks 13, 14, and 15,
and such heating means is so arranged as to
readily produce an excessively high tempera-

787,341

its pressure multiplied to a maximum degree.
The burners 20 are so arranged within the
respective tanks 13, 14, and 15 that the heat
produced thereby is diffused approximately
evenly throughout the respective tanks, and

the contained air has all of its parts substan-

tially simultaneously heated, whereby a max-
imum amount of pressure may be obtained

in 2 minimum time. The heated compressed
air is admitted to the explosive-engine cylin-

der, as above set forth, and while we have
illustrated and described the employment of
a plurality of tanks we find that by the su-
perheating of the air suflicient pressure may
be obtained for imparting sufficient force to
the piston in the cylinder for eflectually start-
ing the engine by a single discharge from one
of the tanks.

Having thus fully described our invention,
what we claim as new, and desire to secure
by Letters Patent, 1s— |

1. In a gas-engine starter, the combina-
tion with a gas-engine, of a plurality of tanks,
a tube communicating with said gas-engine,
an exhaust-valve interposed in said tube,
tubing extending from said tanks and com-
municating with said tube, and a valve con-
trolling communication between said tubing
and the first-mentioned tube.

2. In a gas-engine starter, the combina-
tion with a gas-engine, of a plurality of tanks,
a valve-casing, tubes extending irom said
tanks to sald casing, a pipe leading from said
casing to said engine, and means within said
valve - casing for successively establishing
communication between said tubes and pipe.

3. In a gas-engine starter, the combina-

‘tion with a gas-engine, of a plurality of tanks,

a pipe communicating with said engine, tub-
ing establishing communication between
said tanks and pipe, a multiple-passage valve
controlling communication between said tub-
ing and pipe, and exhaust mechanism inter-
posed in the length of said pipe.

4. In a gas-engine starter, the combina-

tion with a cas-engine, of a compressed-air

tank, means of communication between said
tank and engine, a pipe extending longitudi-
nally through the interior of said tank, and
an apertured gas-supply pipe extending into
sald pipe.

5. In a gas-engine starter, the combina-
tion with a gas-engine, a plurality of tanks, a
tube communicating with said gas-engine, a
tube extending from each of said tanks and
communicating with said first-mentioned
tube, and a valve controlling said communi-
cation formed with a plurality of passages
adapted to be brought into line with the first-
mentioned tube and with the respective last-
mentioned tube.

6. In a gas-engine starter, the combina-
tion with a gas-engine, of a plurality of
sources of pressure-supply, a valve-casing, a
pipe leading from each of said sources and
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communicating with said valve-casing, a
valve within said casing formed with a num-
ber of passages equal to the number of said
tubes, and a pipe extending from said casing
to .:-Hud cvlmder,

In a gas-engine starter, the cOMmMbIina-

tmu with a gas-engine, of a plurality of
sources of pressure- :-_jupplv; a coupling, a con-

¥

duit leading from each of said sources of
a conduit
sald coupling to said m*lim ;
compressed atr to a superheated condition

pressure-supply to sald coupling,
extendimg lmm
der, and means within said coupling for e
{1.1_)]_1.:-3}1111_;_.: communication between said Ll“at-
mentioned conduit and said first-mentioned
condutts successively,

S, Inoa eas-engme starter, the combina-
tion with a gas-engine, of a plmahtv of com-
Hressed -alr-storage .Lm]m heating means
therefor, a coupling, a conduit lmdmw from

cach of sald anlm a1 t{nllllulllluttlntr with

sald coupling, a pipe leading from s said coup-
alve o osaid
- perheated, compressed air into the (,Vlmdm ol
~saud engine
ment to the piston therem.

Imw to sald evlinder, and a
coupling formed w ith a plurality of passages
destened to register successively with said
conduits for mmbhahuw communication be-
s i‘{‘ 1 sald pipe and the (‘nndultw

[n an explosive-engine starter, the com-
l:-nmtum with an e\plobwe engine, of a com-
pressed-atr reservolr in communication with
sald engine, and means for heating the awr
VW 1Llun sald reservoir.

In an explosive-engine starter, the
u_)nl’)ilmtim1 with an explosive-engine, of a
conmpressed-alr reservolr, means of commnuni-
cation between said reservoir and engine,
means for heating the air within said reser-
volr, and means for contr olling the discharge
of heated alr from said reservoir to said en-
gme.

In an explosive - engine starter, the
coinl )Lmtmn with an e\plobnu -engine, of a

COINMPUressed {-alrreservorlr of less (LOIltCLHlHlC’ Ca-

pacity than that of the cyhinder of said en-
oine, means for heating the air within said

reservoir, and means for admitting the heat-
el Lli[ from said reservoir to said engine. |

In an explosive - engine thL1t91 the !
m:>111')i1mtim'1 with an explosive-engine, of 2 g
compressed-air-supply reservoir, means for '
heating the supply of air within said reser-
volr, and means for mtroducing the

SAMe |

into the cylinder of said engine for imparting

the 1initial stroke to the pibton of said engine.
13. In an explosive - engine starter, the
combination with an explosne Lllﬂ“lllb of
means for mtroducing heated cmnpwsqed QT
into said engine for unpmtuw the initial
stroke to the piston thereof.
14. In an explosive - engine starter, the
combination with an explosive-engine, of a
reservolr for contaming gmnpmwod alr,
means for raising the tmnpuatuw of said

for multiplying the pressure thereof, and
neans for introducing such mpmhmted alr
o the eylinder of said explosive-engine for
impaltuw the initial stroke to the piston
‘:,.hm ml

In an explosive - engine starter, the
mmbumtmn with an o\plmwe eNUIne, of a

relatively small compressed-air t.,:mhj means

for bupmhmtuw the compressed air therein,
and means for introducing the charge of su-

for imparting the initial move-

16. In an explosive -engine starter, the
combination with an explosive-engine, of a
compressed-air tank, means for heating all
parts of the ('L)Ilfdlllﬂ(l alr ;-_:.ubamntmlh Si-
multaneously for raising the same to a super-
heated condition, and means for introducing
sald superheated, compressed air into the ¢y I
inder of said engine for imparting the initial
thOLE‘ to the plbtUIl within said eylinder.

In an explosive - engine starter, the
(;:mnbin:;tt-_i()n with an explosive-engine, of a
compressed-air reservolr, a heating appara-
tus for raising the temperature of the air
within said reservoir, the combustion of the
heating means beirw supported by oxygen
::,upphed from outside said reserv oir, and
means for establishing commummhon be-
tween said reservoir and engine.

In testimony whereol we hereunto aflix our

signatures i presence of two witnesses.

REUBEN A, MITCHICLL.
LESTER L. LEWIS,

Witnesses |
L.mm:. C. SIMMONS,
J. M. McoGrrr.
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