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1o all whom it may concern.:

Be it known that 1, LEsTER 1., Lewis, a
citizen of the United States, I'esiding at Oil

City, in the county of Venango and State of
5 Pennsylvania, have invented certaln new
- and useful Improvements in Firing Devices
for Gas-Engines: and T do hereby declare the
tollowing to
scription of the invention such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

This invention relates to unprovements in
firing devices for gas engines, and more
particularly to means for firing the initial
15 charge regardless of the degree of compres-

- sion thereof., -

The object of the invention is the firing of
a charge of gaseous mixture regardless of the
degree of compression thereof for imparting

20 the initial stroke to the piston of the engine
and thus starting the same,

The invention comprises certain novel
constructions, combinations and arrange-
ment of parts as will be hereinafter Tully de-

25 scribed and claimed, -

In the accompanying drawing,—Figure 1
1S a perspective view of a portion of a gas en-
gine having an embodiment of the present
Invention applied thereon. Kig. 2 is an en-

30 larged detail section through the firing de-
vice, some of the parts being shown in eleva-
tion. Fig. 3is a view in end elevation of the
cylinder of a gas engine to which is applied
another embodiment of the present inven-

35 tion. Fig. 41is a detail view of a slightly

modified embodiment of the present im-

roved firing device detached. Fig. 5 is a
ongitudinal, vertical, central section taken

through the parts seen in Fig. 4.

In the gas engine art much dificulty has
been experienced in imparting to the piston
of a gas engine its initial stroke with suffi-
clent velocity for compressing a charge of 2as
in the engine cylinder sutliciently for firing
the same.” Thisis true, of course, princip ally
with reference to engines fired by a hot tube,
the class of engines fired by an electric spark
not being considered for the reason that a
sparker 1s not considered reliable wherever
tﬁe use of a hot tube is practicable.

It is well known to those skilled in the art
that a hot tube used for firing an engine is

simply a tube closed
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be a full, clear, and exact de. |

| communication with that end of the cylinder
of the engine at which the explosion occurs,
In practice it is found that the hot tube
must be relatively small and short in order to
successtully fire the charges of air and gas
under high compression. Tha larger and
longer the hot tube the lower the compres-
ston required for firing. This is due to the
fact that each time the explosion oceurs, a
certain amount of gases remain in the hot
tube and are not discharced when the burned
gases escape from the cﬁinder, so that when
another cllfarge 18 introduced into the cylin-
der, the gasesin the hot tube aet as a cushion
and must be compressed sutliciently for per-
mitting a part of the newly admitted charge

to enter the hot tube for g sutlicient distance
for contacting with the heated portion of the
hot tube. After the engine has stopped
operation and cooled down, a certain amount
of air and gas still remains-in the hot tube
and produces a cushion, so that in starting
the engine the firgt charge of air and gas
must be compressed substantially to the
same degree as the later charges in order to
force a portion of the first charge up into the
hot tube.

To obviate the difliculty of compressing
the initial charge, it has Deen proposed to
lengthen the hot tube so as to decrease the
resistance of the gas cushion within the tube,
but when the size of the hot tube was in-
creased, either as to diameter op length, it
was found that all of the charges would ex-
plode under low compression and the firing
would oceur too rapidly for a high pressure
engine. It was then propesed to obviate
this difliculty by cutting off the communies.
tion between the cylinder of the engine and
the enlarged firing tube at all times except
when it was desired to have the charge fired.
It was proposed to accomplish this result by
the interposition of a valve in the length of
the hot tube and the provision of mechanism
actuated by the crank shaft of the engine for
actuating said valve in timed relation to the
operation of the piston, so that the valve
would be opened just as soon as the piston
had compressed the charge to the required
degree. This structure, it was found, would
operate successfully temporarily, but the
valve mechanism was necessarily intricate

at 1ts outer end and in |

and easy to get out of order, and the valve
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itself, being in a position where it was nec-
essarily constantly heated, would wear and
the parts against which the valve contacted
would also wear so as 10 require constant re-
newing. ,-

By the present invention it is proposed to
obviate the difficulties '

<uch a valve and at the same time obviate
the difficulty of the too rapid firing of the en-
olne or the undesirable firing at a low pres-
sure, the invention involving means for at-
taining these desirable results, and also per-
mitting firing at low pressure when desired,
without including features of construction
which are intricate or expensive or liable to
rapid wearing. '

Referring to the accompanying drawing
by numerals 10 which are illustrated a few of
the preferred embodiments of the present
invention, 1 indicates a suitable base on
which rests a gas engine whose cylinder 2 1s
provided with the usual piston 3 and may be
provided with any of the ordinary forms of
oas supplying devices preferred. Projecting
from the cylinder and commnunicating there-
with is a comparatively short relatively
<mall hot tube 4 surrounded by a heating
chamber 5, provided with the usual gas blast
pipe 6. The heating device 5 may, of course,
form whatever, as 1t 1s

copcerned, what means are employed Tor
heating the hot tube. The hot tube 2 is pret-
erably bent at its upper end and extends out-
side the heating chamber 5, and has 1ts outer
end provided with a valve 7 of any preferred
type. The length of the pipe 4 from the cyl-
‘hder of the engine to the valve 7 is prefer-
ably no greater than the ordinary hot tube
for any given high pressure gas engine.

Beyond the valve 7 the pipe 4 is provided
with the extension 8 which is provided at 1ts
outer end with a valve 9. The extension
pipe 8 may be of any length desired, it being
found that the greater the length the more
nearly perfect is the vacuum produced when
exhausting the cylinder, and therefore the
more easy the firing of the charge. In other
words, when a comparatively long section of
pipe 8 18 employed, the new charge will fire
at a very low pressure, and when a shorter
section is employed 2 slightly
of pressure 1S required. It 1s possible to
iake the section 8 a sufliclent length- for
causing the vacuum produced by the ex-
hausting of the pipe 4 to be so nearly perfect
that a new charge will be fired on the intake
stroke of the piston before any COMPress1on
whatever takes place.

In operation, when it is desired to start the
engine, the valves 7 and 9 are opened and the
fly wheel of the engine revolved sufficiently
for causing the gases within the cylinder to
be discharged out of the tube 4. The gas blast

from pipe 6, 0l course, is ligchted and left burn-

found 1m the use of

wheel a sufficient

higher degree
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o sufficient time for raising the tempera-

ing
part of the tube 4 3 ithin the

ture of that
heating chamber o
ioniting a gaseous charge. This heating of
e tube causes all of the air and gases to be
exhausted out of the tube, and valve 9 1s
then closed leaving the tube 4 containing
highly attenuated ir and other gases, the

exhausting of the air and gas from the tube
being such as to produce 2 partial vacuum.

't is to be noted that instead of a cush-

jon being present, which must be overcome

harge can enter the tube 4,
- vacuum exists which tends to draw & new
charge into the tube 4. Hence, when the
new charge has been drawn in by the revolu-
tion of the fly wheel and the receding of the
piston, 1t 18 only necessary to turn the fly
distance for causing the
piston to slightly compress the charge in the
cylinder, whereupon a portion of such charge
-5 driven up into the tube 4 and the entire
charge 1s thus ignited. This ignition will
oceur at low pressure and will throw the pis-
ton with suflicient velocity for revolving the
fly wheel for causing the second stroke of the
piston to produce a high compression of the
second charge,

mediately upon the firing of the initial charge
so as to leave pipe 4 in condition for taking
care of regular high compression charges.

Tt is to be noted that the second charge will
ot fire atlow compression for the reason that
ihe firing of the first charge leaves a gascous

= .
cushion in tube 4 which must be overcome by

before the new ¢

each subsequent charge before ignition oc-

curs, the valve 7 being left cloged during the
regular operation of the engine.

"t should be obvious from the foregoing
that an engine may be started easily and
readily without the use of an expensive
<tarter and without requiring a oreat deal of
labor, it being unnecessary to compress the
new charge to any material degree, and 1t 1s
of course obvious that the labor heretofore

required for starting a oas_engine has been

largely due to the necessity for compressing
the new charge to as great an extent as 1s re-
quired during the continuous operation of
the engine. Thus it will be seen that 1 have
produced a structure capable of facilitating
the starting of an engine at low pressure and
being immediately transtormed 1nto a device
requiring a high compression of subsequent
charges, and therefore the present invention
is applicable to all high compression en-
gines.

As will be readily obvious to any one
skilled in the art, the present invention is by
no means limited to the particular embodi-
ment above described, but may assulne many
varied forms, all incorporating the broad
conception of the invention including the
provision of a hot tube in an exhausted con-

dition for producing the first explosion, and

to a degree sufficient for

he valve 7 being closed 1m-
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having a gaseous cushion alter the first ex-
plosion. As illustrative of farther embodi-
ments ol the present mvention, reference
may be had to Figs. 4 and 5 in which L have
shown a box 10 of any desired shape and
form, but preferably comparatively small,
having a threaded tube 1] adapted to be

threaded into place in the engine cylinder in

place of the usual hot tube, the usual hot
tube and heating chamber therefor being re-
moved. Kxtending from the box or casing
10 1s a main hot tube 12 and an auxiliary hot
tube 13, each of which ig surrounded by a
heating chamber 14 of any ordinary type.
The end of the auxiliary hot tube 13'ig pref-

having 1ts stem extend; ng beyond the box or
casing 10, and provided with an operating
handle 16. The pipe 13 is the same in strue.
ture and function as the pipe 8, and may be
formed of any length desired and is provided
at its outer end with a valve 17 for the same
purpose as the valve 9, the valve 15 Serving
the same function as valve 7. The tube 12
1s of the size of the ordinary hot tube always
used 1n conjunction with the particular en-
gine to which the invention is 1o be applied,
1t being of course intended that the box 10
shall be of so small dimensions as not to make
any material difference in the operation of
the tube 12, or if any difference should be
mace, then the tube 12 must, of course, be
reduced in size sufliciently for causing the
sald tube to act exactly the same as the
ordinary hot tube. In fhis connection it is
of course obvious that the tube 4, as seen in
Kigs. 1 and 2, acts as an auxiliary hot tube
for the first firing and as a main hot tube
afterwards, or, when the exhaust pipe 8 is
employed, the said pipe 8 acts as the auxil-
1ary hot tube.

In operation, the struetures seen 1n [Migs, 4
and 5 produce the same results as are accom-
plished by the structures seen in F1gs. 1 and
2. The heating chambers 14 are of course
provided with gas or other suttable blast
pipes 18, and said blast pipes are placed in
operation prior to attempting to start the
engine.  After the tubes 12 and 13 have been
heated to the required degree, the valves 16
and 17 being open, the fly wheel is revolved
for causing the piston to force out all the
gases 1n the cylinder. The valve 17 1s then
ciosed, a partial vacuum within the pipe 13 he-
ing produced by
of. After the Fresh charge of gaseous niix-
ture has been drawn n, the fly wheel is fyp-
ther revolved for shghtly compressing the
same, whereupon part of the fresh charge en-
ters the casing 10 and the tuhe 13, the gase-
ous cushion existing within the tihe 12 pre-
venting the admission of any part of the
charge into contact with the heated portion
of the tube owing to the low compression.
The charge is however fired by the tube 13,

any suitable valve 15

the heated condition there-

3

and, as soon as the explosion oceurs, the
valve 16 is turned off, and the blast 18 for
the tube 13 may also be turned off.  This
leaves the hot tube 12 in Operative condition,
and the second charge which is drawn in wil]
be sufliciently compressed for having a por-
tion thereof driven up mto contact with the
heated portion of the tube 12, The engine
continues o operate under high compres-
ston, the explosions being produced by the
tube 12, and the valve 16 being maintained
closed, so that the operation is the sanie as if
the tube 13 did not exist.

In Fig. 3, T have illustrated o further em-

L bodiment of the nvention, in which 19 mdi-

]

plied to

S

cates a cylinder of g gas engme provided
with the ordinary form of hot tube 20 sur-

rounded by the usual heating chamber 21,
aud provided with a eas blast pipe 22, Thig

hot tube and its heating means is just as it, js
found on any ordinary engine, and in this
connection it is to he observed that the pres-
eut mvention may he casily and readily ap-
any engine already in use, regard-
less of whether the invenfion assumes the
form of either of the two embodiments above
described, or takes the form seen 1n Fig. 3.
When it is desired not to disturb the hot tube
already in use, the strueture secen 1 Iig. 3 is
employed, which consists of g pipe 23 con-
nected with the explosion end of tlye cylinder
and extending preferably upwardly there-
from for any suitable distance As near the
cylinder as s practicable, a valve 24 is inter.
posed in the length of the pipe 23, and the
sald pipe 23 is also provided with a valve 25
at its outer end. The pipe 23 is surrounded
at a suitable point by the usual heating
chamber 26, provided” with any ordinary
form of gas blast pipe 27.

In operation the hot tube 20 acts the same
as 1f the present improvement hiad not been
applied, and, when it is desired to start an
engine, the valves 24 and 25 ara opened and
the piston is caused to travel throughout the
length of the cylinder for discharging the
sases out of the same. The blast 27 1s
started and its operation continued until the
pipe 23 is heated sufliciently for producing
an explosion when the charge of air and aas
contacts therewith. This heated condition
of the pipe of course produces a partial
vacuum therein, and then the valve 25 is
closed. The piston is caused to recede for
drawing in g charge of air and gas, and then
again moved toward the explosion end of the
cylinder, whereupon, after the fresh charee

- - o »
has been slightly compressed, a portion of

the charge will enter the auxiliary hot tube

23 and explode the charge. As soon as this
explosion occurs, the valve 94 15 closed and
the blast 27 may be turned off. This first
explosion of course is sufficient for revolving
the fly wheel and causmg the second charge
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" being maintained closed.

overcoming the gaseous
20, and producing the desired explosion.
The engine then continues to operate under
high eompression, the same as if the auxihiary
hot tube 23 was not employed, the valve 24

1t will be observed that

93 are shown bent intermediate their length,

10

but it is of course obvious that this is simply
o matter of choice, and
may be constructed .of any shape or form
most desirable for any particular engine.

What I claim 18,— '

1. The combination with a gas engine, of a
relatively long hot tube 1n communication
iherewith, and valves in the length of said
hot tube for enabling and controlling the 1mn-
take and exhaust to and from said tube.

9 The combination with a gas engine, of a
relatively long hot tube in communication
therewith, a valve at the inner end thereof,
and a valve at the outer end of the tube.

2 The combination with a gas
hot tubes communicating with the cylinder

cushion in the tube

the tubes 13 and

each of sald tubes.

engine, of | |

882,325

‘thereof, one of the same being relatively

<mall and being closed at its outer end, and
ihe other being relatively large and valved
.t each end, and means for heating
tubes. -

4 The combination with a gas engine hav-
ing a hot tube for regularly firing the same,
of a tube valved at each end and communi-
cating with said engine, and means for heat-
ing said last mentioned tube.

5 As an article of manufacture, a hot
tube adapted to be applied to a gas engine
cylinder independently of the regular firing
(hereof and without interfering with

‘he communication of such firing device with

said.
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the cylinder, and valves in the length of sald 40

hot tube for enabling and controlling the 1n-
take and exhaust to and from said hot tube.

In testimony whereof I athix my signature-‘

in presence of two witnesses.

LESTER L. LEWIS.

“Witnesses: |
SaML. W. COCKRELL,
Epcar W. KITCHIN.
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