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Be it known that I, Tmomas TURNBULL, -

Jr., of Pittsburg, Allegheny county, Penn-
sylvania, have invented a new and useful
Means for Feeding Fluid Fuel, of which the
following is a full, clear, and exact descrip-
tion, reference being had to the accompany-

ing drawings, forming part of this speci-.

fication, in which—

Figure 1 is a sectional view showing a por-
tion of a two-cycle gas engine having my 1m-
proved fuel feeding means applied thereto;
[ig. 2 1s a sectional view of the fuel injector;
and Figs. 3 and 4 are sectional views of the
pump for supplying the air to the injector,
the two views showing the compressor pis-

ton of the pump at opposite limits of its

stroke. |
My invention has relation to means for
feeding fluid fuel, and is particularly de-

signed to provide fuel-feeding ineans for

use with explosive engines.

The object of my invention 1s to provide
an improved deviee of this character by
means of which fuel in regulated quantities
and at proper mmtervals may be injected 1nto
the combustion chamber of the c¢ngine, the

“motive power for injecting the fluid 1mto

such chamber being derived from a pump
operated by the engine. | '
The precise nature of my invention will
he best understood by reference to the ac-
companying drawings, i which.- I have
shown the preferred embodiment thereof,
and which will now be described, it being
premised, however, that various changes may
be made in the details of construction and
arrangement of the several parts, by those
skilled in the art, without departing from

the spirit and scope of my invention as de-

fined in the appended clanus.
In these drawings. the numeral 2 desig-

nates the cylinder of a gas engine of the

two-cyele types; 8 the usual water jacket
therefor, 4 the engine piston, 5 the crank
shaft, and 6 the sparker or 1gniter.

7 designates the exhaust openings, and 8
an air-admission, which 1s arranged oppo-
site the exhaust opening 7 and into which

air enters under compression from the crank

case chamber as 1s usual in two-cycle en-
oles. '

2 fuel injector having a fuel admission pipe
10 and an alr admission pipe 11. This shell
is provided with a screw-threaded extension

9 cdesignates the euter shell or casing oi

12 at one end, which is screwed into the
cylinder wall, and through which extends
the discharge port 13, said port being en-
larged at 14. ' o

15 is a fuel discharge plug, which 1s
threaded into the end of the enlarged por-
tion 14 of the discharge port.

16 is a ball valve, seated within the en-
larged portion 14 of the port and normally
holding the port 13 closed, by means of a
spring 17 to prevent back-flashing.

The shell 9 is provided with an interior
chamber 18, into which 1s screwed a plug 19.
The plug is also formed with a chamber or

passage to receive a needle valve 20 threaded

therein, the inner end portion of the needle

valve being of lessediameter than the diam-
cter of the chamber or passage 1n the plug,

‘as indicated at 21.  The plug 19 has an an-

nular groove 22 opposite the inner end of
the fuel feed pipe 10, and the bottom of
this groove communicates with the interior
space 212 of the plug by means of a plurality
of ports 23. The needle valve controls the
discharge of fuel from the space 21* into the
port 13, and can be set so as to regulate the
quantity of discharge, being held in the de-
sired adjustment by means of a lock or jam
nut 24. The inner end portion of the plug
20 is of reduced diameter, providing an air
space into which the air pipe 11 discharges.
The plug 19 can be screwed 1n or out so as
to control the amount of air which will be
discharged from the chamber 18 into the
port 13 with the fuel, being held 1n the de-

sired adjustment by means of a lock or jam

nut 23. o |
The air supply pipe 11 is connected at 1ts

other end to a -cylinder 26 having therein.

a piston valve 27 which controls the outlet
from the cylinder to the pipe 11, and also
having therein a piston 28. The piston valve
97 has a stem 29 which extends outwardly
through the head 30 of the cylinder 26,
where it is secured by a nut 31, or by other
suitable means. A spring 29* 1is seated
around said stem between the valve and the
inner wall of the head 30. The piston 28
has a rod 32 projecting through the opposite
head 33 of the cylinder 26, and carries at 1ts
outer end a roller 33%, which engages a cam
34 on the crank shaft 5. The piston rod
32 is provided with a threaded portion 322
carrying a nut 35 exteriorly of the cylinder,
a spring 36 being seated around the rod be-

 tween this nut and the outer side of the cyl-
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' 'ind'er head 83. The cam 34 actuates the pis-

ton 28 on its compression stroke and the
spring 36 returns the piston after the com-
pIi)etion of its compression stroke. .
The cylinder 26 is provided with air inlet
ports or openings 37, which are arranged to
be uncovered by the piston 28 on its return
stroke and to be closed by said piston at
an early point in its compression stroke.
The operation is as follows:—The cam 34
is so set that the piston 28 will commence

its compression stroke a short time before

the engine piston 4 has completed its power
stroke. The continued forward movement
of the piston 28 effects a compression of air

within the cylinder 26, admitted through the

ports or openings 37, until a degree of com-
pression is reached sufficient to overcome the
pressure on the piston valve 27 exerted by
the spring 32, and which pressure can be
regulated to the desired extent by means of
the nut 81. The piston valve 27 1s then
moved backwardly to expose the entrance
to the air supply pipe 11, and the com-
pressed air in the cylinder 26 is discharged
through said pipe into the chamber 18 of
the 1njector.
lene, which enters the injector through the
pipe 10 fills the groove or depression 22
and flows through the ports 23 into the
chamber 212, in which the needle valve 1s

chamber 18 through the pipe 11 meets the
fuel discharged past the needle valve, and
blows said fuel through port 13 and plug

15 into the engine cylinder, the pressure of
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€5 Various fuels require different degrees of ! with ports leading from said depression imnto 130
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the air being sufficient to unseat the ball
valve 16. This operation will be repeated
on each alternate stroke of the engine pis-
ton 4. . |

As before stated, by adjusting the needle
valve and the plug 19, the relative quantities
of gas and fuel admitted at each operation
may be regulated, as may be desired. Any
excesslve pressure between the piston 28 and
piston valve 27 caused by the admission
of a less volume of air into the engine cylin-
der with the fuel than the volume which is
compressed between the piston 28 and the
piston valve 27, 1s taken care of by the

further backward movement of the piston |

valve against the action of its spring 292,

It will be readily understood that my in-
vention 1s equally applicable to four cycle
engines, by causing the piston rod 32 to be
actuated from a half speed shaft instead of
directly from the main shaft of the engine.
In fact, the cylinder 26 may be variously
arranged, and its piston may be actuated by
any desired timed connection with a moving
part of the engine, the arrangement shown
in the drawing being intended simply to

illustrate a simple arrangement for actuat- |

ing the air compressing piston.

The fluud fuel, such as -gaso-

pressure discharged into the
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| compression in the engire cylinder, and

hence should be supplied to the cylinder at
different pressure and at different.times in

the compression stroke. This can be readily

and accurately regulated by adjusting the
tension of the spring 29* to thereby vary
the degree of compression in the cylinder
26 which will be reached before the piston
valve 27 will be moved to uncover the en-
trance to the pipe 11. It is obvious that the
oreater the tension given the spring 292, the
oreater will be the compression eéected in

‘the cylinder 26, and the later will the charge

be injected into the engine cylinder. There-
fore the fuel charge can be injected into the
engine cylinder at any point in the compres-
sion stroke of the engine piston. The vol-

ume of air which enters the engine cylinder

will, of course remain constant with all ad-
justments of the spring 292, o
The engine can be provided with govern-
ing mechanism of any usual or desired char-
acter. Varlous changes may also be made In
the construction and arrangement of the
injector parts without departing from my

invention.

The apparatus described forms a reliable
and efficitent means for feeding fuel to ex-

plosive engines, or for other purposes.
It will be noted that the air compressor
1s of a simple and efficient type, no valves
being required, except the piston valve 2T,
the piston 28 acting itself as a valve to con-
trol the admission to the compressor cyl-
inder. |

What I claim 1s:—

1. In apparatus of the character de-
scribed, an injector comprising a casing or
shell having a chamber therein provided

| with a discharge port leading from its inner

end, a valve seating backwardly to close
said port, a plug adjustably seated within
the chamber of the shell or casing, an air
supply pipe communicating with said cham-
ber, a fuel discharge i1n said plug, an ad-
justable valve for controlling said passage,
the plug having fuel ports communicating
with a fuel supply, and means for periodic-
ally admitting a volume of compressed air
to said chamber; substantially as described.

2. In apparatus of the character de-
scribed, a fluid fuel 1njector comprising a
plug or casing having a chamber therein,

and a port leading from the inner end of

sald chamber, said port having a back-
wardly seating valve, an air supply pipe
communicating with said chamber, means
for periodically admitting a volume of com-
pressed air through said pipe, a plug ad-
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justably seated in said chamber and having 123

a reduced inner end portion acting as a

valve_fffm; the discharge port, said plug also
having-an annular groove or depression
therein communicating with a fuel supply,
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an interior 'chamber in the plug, and a | supply, an air compreSsing cylinder to which

needle valve adjustably seated In said plug
and controlling the outlet from said cham-
ber, the outlet from said chamber being in
line with the said .discharge port; substan-
tially as described. - |

3. Means for fe'eding :ﬂuid- fliel, compris- |

ing an injector having a fuel supply, and

- an aIr supply, an air compressing cylinder

10 to which the air supply |
means for periodically delivering a volume

15

1s connected, and

of compressed air from said cylinder into
the air supply, and thence into the injector,
together with means for varying the pres-
sure of sald air; substantially asgescribed.

4, In an explosive engine, a fuel feeding |

1mnjector having a fuel supply and an air

the air supply is connected, and means for
periodically delivering 'a volume of com- 20
pressed air from said cylinder intothe airsup-
ply:and thence into the injector, together with .
means for varying the pressure of the air
and its time of delivery relatively to the
beginning of the compression stroke of the 25
engine piston, without changing the volume

of the air; substantially as described. - '

. -

In testimony whereof, I have hereunto
set my hand. T
' THOMAS TURNBULL, JR.
Witnesses: T h
Geo. H. PArMELEE,
H. M. Corwan.
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