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- To all whom it may concerw:
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Beitknown thatI HOoWARD R. SHEPPARD %3
citizen of the Umted States, residingin Phll&-

delphia, Pennsslvama have invented certain -
Improvements in Vaporizing and Igniting |
Devices for Gas or Kxplosion Motors, of whlch_ '-

the following is a specification. |
My mventlon relates to certain improve-

ments in means for vaporizing and igniting
the fuel employed for operating gas or explo-
It has for its ob]ecb the sim-.

sion engines.
pllﬁcatmn of the parts of an explosion-engine
which are concerned in gasifying, mixing, and
firing the operatlnﬂ" charge and at the same
time the provision of means for performing

the above operatlons in a reliable and eco-

nomical manner. This object I attain as
hereinafter described, reference being had
to the'accompanying drawmcrs, in whleh—
Figure 1 is a vertical sectional view taken
across the upper part of a-gas-engine cylin-

‘der to which my invention is apphed Fig.
2 is a vertical sectional view of the eylmder-
head, taken on the line 2 2, Fig. 1; and Fig. |
3 is a perspective view of the vapomzmn' a,nd- |

igniting tube.
Heretofore in that class of g gas or e*{plo&,mn
engines in which the combustlon or firing

of the operating charge is accomplished by
means of a hot tube or other ‘heated surface

it has been .customary to provide a tube or

_- equivalent deviece projecting from- and in

 communication with the interior of the cylin- -
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- regular opera,twn it also assisting in distrib-

5O
~der-casting of a ﬂ'as-enﬂ'me having a head or

Cover A’ Whlch is cas‘r Wlth a combustlon l

der, which could be heated by a lamp ortorch
when the engine was to be started. It was
usually kept permanently hot from some ex-

ternal source of heat, there being a sepa,rate |
device for vaporizing the fuel and mixing it
‘with the necessary. proportlons of air, al-_

though in some types of engine heat was sup-
phed from the outside only when starting.
In my jmproved device a single tube pro-
jecting from the cylinder- head and into it
serves ‘the double purpose of igniter when
starting by the use of external heat and of
vaporizer and igniter after the machine isin

utlnﬂ‘ and mixing the gasified fue‘ with the
air den in by the p1st011 |
In the drawings, A is a part of the eyhn-

| chamber o in it.
cates with the engine-cylinder through an

ThlS cha,mbm cominuni-

opening a2, which thus forms a neck or por-
tion narrower than the said chamber. Ex-
tending into the chamber a-at one side is a
tube B ,open at its inner end and having small
holes or perforations b through it. The open-

ing through the wall of the chamber is tapped
. toreceive corresponding threads on the tube,

which is made with a prefela,bly hexagonal

or squared section b', constructed to receive

a wrench by which the tube may be taken
out or put in place. It will be seen that the

end.of the tube B, extends beyond the cylin-
der, and, if demred this may be made with a

screw-plun' for elea,mnﬂ' parposes. Extend-

ing through a tapped opening in the chamber
‘opposite to that for the tube B is a second
tube C, which may be constructed either to
enter or to envelop the end of the tube B.-

In the present instance it enters the tube B.

,Screwmﬂ* into the tube C isa valve-casing D, -
1n whwh is the sprmﬂ-eontrolled admlssmn--

valve d. In this casing, beyond the valve,
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are the two openings d' and d? one bemtr -

open to the air and the other connected to a
source of fuel-supply, 1espectwely An ex-
haust-valve E for governing the flow of the

8o

gases of combustion from the eylmder Is

controlled and actuated by valve-gearing in

a manner common 1in mechamsms of thls
class and is. constlucted to fit a seatin the
upper part of the combustmn chamber «,

there being a space o’ above this valve which

commumcate“ with the atmosphere. In ad-
dition to this there are one or more air-ad-
mission or puppet valves I, placed in pas-
sages f, opening into the combustion-cham-
ber which automatically operate to admit air
on the suction-stroke of the piston. 'These

valves are carried on stems or rods /', which

extend through the ¢ylinder-head and are pro-
vided with springs f*, normally keeping the
valves in their closed position.

It being desired to start the engine, it is
turned over several times by hand, thus
drawing a small quantity of air with a eharge
of fuel into the tubes C and B and causing a

~comparatively large volume of air to flow

into the combustion - chamber through the
automatic admission-valves F. A blow-torch
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In operation
theactionof myimproved deviceisas follows:
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or other form of heating-lamp is applied to
the outer end of the tube I3, and it soon is
heated sufficiently to vaporize the liquid with-
In it. As this takes place the gas formed es-
capes with the alrdrawn in throu oh the open-
ing d’ and the admission-valves into the com-
bustmn chamber «, where it 18 shortly ig-
nited or fired by the. heat from the tube a‘ided
by the heat derived from its compression by
the piston, the explosion taking place just
after the end of the compression-stroke and

driving the piston downward. During the

return stroke of said piston mechanism of
any of the types ordinarily used for the pur-

pose operates the valve-rod E' and opens the

valve E, allowing the products of combustion
to escape through a suitable exhaust-pipe.
On its second downward stroke air and oil
areagain drawn by the piston in through the
valve d, the tubes or casings D and C, and
the air-admission valves, and the vaporizing
and 1gnition take place as before. Inashort
time the heat generated by the repeated ex-
plosions heats the body of the tube I3 to a
bright red, and the external source of heat ap-
plied to the end of the tube may be removed.
As soon as the fuel-oil enters the tube it is
immediately gasified, and being compelled to
issue therefrom thrmwh small holes b and
around the tube Citis very thoroaghly mlxed
with the air admitted.

Should 1t be desired to remove the tube B

for cleaning or renewal, this is very simply

done by applying a wrench to the nut-like
section O'. If desired, the outer end of the
tube B may be made with a plug, which can
be removed for cleaning or inspecting the
tube. Similarly when for any reason the tube
C needs replacing the valve-casing D may be
unscrewed from it and the said tube removed
without loss of time.

In order to more perfectly distribute and
mix the gasified hydrocarbon with the air
present, a diaphragm «? preferably perfo-
rated, may be inserted in the tube B, prefer-
ably in the position shown in Fig. 1, and this

may extend across a part of the length of said-

tube, as 1s found advisable. When the dia-
phragm is used, the holes b are made in the
bottom of the tube I3; otherwise they are in
its sides, as shown in Fig. 3.

IFrom the above description it will be seen
that the construction and number of the parts
employed In gasifying and exploding the op-
erating charge of an engine of the type de-
seribed are very materially simplified, there

being but comparatively few parts, and these

are of a construction not likely to get out of
order: In addition to these features by the
device shown I am enabled to obtain a more
perfect mixture of the liquid fuel with the
air necessary forcombustion than hashitherto
been possible with a consequent very mate-
rial inerease in the economy of operation of
the engine.
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I claim as my invention—

1. The combination of a cylinder-head for
gas or explosion engines, with an igniting-
tube, said vube extending through said e¢ylin-
der-head into a chamber therein in communi-

cation with the engine, and a removable tube

connected thereto, said tube extending into
one end of the igniting-tube, substantially as
described. |

2. In a cylinder-head for a gas or explosion
engine, the combination of an igniting-tube

extending through one side of and supported

bysaid cylinder-head, a valve-casing connect-
ed to sources of air and fuel supply, said cas-
inghavinga connection extending looselyinto
one end of the igniting-tube, perforations
through the sides of said tubes between the
point at which said connection enters and
the point at which the tube passes through
the side of the cylinder-head, substantially as
described. |

3. The combination in an igniting and vap-
orizing device for a gas or explosion engine,
of a eylinder-head, a tube projecting through
said head, a second tube connected to a source
of fuel-supply, the inner section of the first

| tube having a series of holes through it and

being open at the end, the fuel-supply tube
entering said end and the outer section of the
first tube extending outside the eylinder-head
and being closed at the end, substantially as
described.

4. The combination of a hollow cylinder-

head, a tube having perforations through its

sides projecting mto the hollow of said head
a perforated diaphragm extending within said
tube, a second tube extending into the said
hollow opposite to the first tabe a valve-cas-
ing connected to the said second tube, a valve
in said casing and inlets for liguid fuel and
air beyond said valve, substantially as de-
scribed.

5. The combination in a cylinder-head for
an explosion-engine, of a combustion-cham-
ber, a perforated tube entering through an
opening in said chamber, said tube being
closed at its outer end and extended outside
of the cylinder-head, a perforated diaphragm
extending within said tube, a second tube ex-
tending into an opening in the combustion-
chamber opposite to the first tube, and ex-
tending into the end of said tube, said dia-
phragm being placed to finely divide a fluid
entering the first tube through the second
tube, and a valve-casing connected to the sec-
ond tube, a valve in said casing and air and
fuel connections, substantially as deseribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HOWARD R. SHEPPARD.

Witnesses:
H. M. SHIPE,
ROBERT A. DAVIES.
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