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No. 762,965.

UNITED STATES

Patented June 21, 1904.

‘PATENT OFFICE.

LESTER F. WASHBURNE,

OF SAN FRANCISCO, CALIFORNIA.

FEED MECH'ANISM FOR E)(-PLOSI,VE_-ENGINES.

SPECIFICATION formmg part of Letters Pa.tenﬁ No 762 965, dated J une 21 1904,

Apphcatwn filed Aprﬂ 2, 1903, Serial No. 150 691,

(No model.)

To all whom it may concern.:

Be it known that I, LesTer F. WASHBURNE
a citizen of the United States, residing in the
city and county of San Francisco, State of
California, have invented certain new and use-

ful Improvements 1n Feed Mechanism for Ex-
plosive-Kngines; and I do hereby declare the
following to be a full clear, and exact de-_-

scription of the same.
The qualifications required for the produc-

~ tion of an absolutely-automatic féed for ex-
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plosive-engines, which is the object of the
present invention, are, first, to closely propor-
tion the amount of feed to the work being
performed by the engine, and, second, to
quickly readjust any acmdent&l chano*e in the
proportions of the explosive ‘mixture to be
fed to the engine. The second condition re-
quires that the feed shall automatically dis-
tinguish between two weak explosions of the

‘engine of exactly the same total power or in-

dlCELtOI‘ diagram area, one being weak from a

lack of tfuel and the other from an excess,
 feeding as near]y as- possible a maximum

amount of fuel in the former case and a mml-
mum or none at all in the latter case.

- To comprehend the mventlon reference

should be had to the accompan ymo' dmwmo*% '

1n Whlch-—_. '
Figure 1 is a vertical sectional view ot the

1mproved feed mechanism. Fig. 21is a side

view of the said feed mecha,msm and Fig. 3
a detail broken view dlc,closmcr a modlhed

| -fonn of the said feed mechamsm
35

In connection with the description of the

invention it has not been deemed necessary to

deseribe or illustrate a motor -engine, as. such
1s well understood.

The invention desued to be protected com;
prises a comparatively small cylinder 1, one

end of which isin communication with the com-

bustion-chamber of any suitable explosive-

~engine by means of the pipe connection 2.
| Wlthm the cylinder 1 is located and works a

45

long hollow well-fitted piston 3 and a piston-
rod 4. The lower end of the said piston-rod is
not connected with the piston, but rests upon

a false piston-head 5, Whlch bears-upon an

| mterlor circular flange or seat 6, located about

50

the m1ddle of the helcr'ht of the plston 3.

Th1s -iralse head prevents the oil or hydrocar-
bon fed into the cylinder 1, as hereinafter de-
scribed, from coming in contact with the bot-
tom 7 of the piston, while at the same time
providing a chamber 8 within the piston for

preventing the heated air acting against the

bottom 7 affecting the hydr oc,‘wbon fed into

the cylinder 1.

The upper end of the plston rod 4 extends
beyond -the. cylmdel 1, working through a

long guide-opening 9 in cylmder—head 10 and
throungh the stuffing-gland 11.

The upper end
of the said stem bears against the under face

of a lever 12, which lever is fulerumed at its

inner end by being secured by set-screw 13 to

the rotatablerod 14. - This rod worksin bear-

ings of brackets 15, upwardly projecting from
the cylinder extension 16. The fulerumed

lever 12 1g held downward by the pressure of

spring 17, which is attached thereto by the
slide- blocl-: 18. Said spring at its lower end
is held to the slide-block 19, slidable upon
the laterally -extending rod or bracket 20.
Through a sleeve 21 ot the slide-block 19
works. the serew-bolt 22, to which the lower
end of the said spring 17 is attached. 'IChis

-screw-bolt 29 18 actuated by the screw-nut 23
to increase and decrease the tension of the-

spring 17. By permitting aninward and out-
ward or lateral ‘LdJLISthIlt of the tension-
spring 17 the leverage of the said lever 12 in
relation to that of the piston-rod 4 may be
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changed to accord with.the working force act-

| ing upon the piston 3, thereby avoiding the

necessity ot plOVldlIlﬁ‘ springs of different

strength.

In the upper end portion of the cylinder 1
isprovided an inlet-port 24, which connects the

interior of.the cylinder witha the valve-cham-

ber 25. With, this valve-chamber connects
the supply or feed pipe 26, which pipe leads
from a suitable reservoir for the hydrocarbon.
The valve-chamber is controlled by a vérti-
cally-movable ball-valve 27, which seats with-
in the valve-chamber to cut off the supply of

‘hydrocarbon ‘to the inlet-port 24.

Above the valve-chaniber 25 is loca,ted q, Sec-
ond valve-chamber 28, communication between
said valve-chamber- and port 24 being con-

_trolled by the ver twally-movable ball-valve
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- piston 3.

30

cylinder 1.

2.

29. From this valve-chamber 28 leads the
outlet-pipe 30, which communicates with a

suittable vaporizer which connects with the

explosive-engine. These valves27 and 29 are
alternately operated, ashereinafter explained,

by the movement of the piston 3 within the
cylinder 1. | |

-When used for the feeding of oil, the upper
half of the piston 8 acts upon the oil as a
pump for measuring and lifting wherever re-

quired during the working of the engine to

supply oil to the vaporizer or carbureter.
The downstroke of the piston 3 creates a suc-
tion sufficiently strong to raise or unseat the
valve 27 and draw the oilfrom the supply into
the cylinder 3 through the valve-chamber 25

and port 24. The quantity of oil or hydro-

carbon thus admitted into the cylinder 1 is
dependent upon the stroke of the piston 3.
This downward movement or stroke of the
piston 31sdue tothe pressure of the fulerumed
lever 12 upon the piston stem or rod 4, which
pressure regulates the return of the moving
piston.
which the feed mechanism is connected the
heated gases from the explosion-chamber
thereof are forced back through the pipe 2
agalnst the under face of the bottom 7 of the

the piston forces the same upward within the
As thus moved upward the oil
or hydrocarbon resting within the upper por-
tion of the piston or cylinderislifted and forced

~outward through port 24 into the pipe 28,

335

which conveys same to the vaporizer or carbu-

“reter. The pressure of the oil or hydrocarbon

10

forced through port 24 during the upstroke of
the piston 3 issuflicient to raise or unseat the
valve 29. During this stroke of the piston
the valve 27 is held to its seat by gravity.
The moment the piston commences its down-

~ stroke the valve 29 seats itself by gravity,
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and the valve 27 israised from its seat by the
suction thus created. Itwill be observed that
the feed of oil or hydrocarbon into the cylin-
der and the discharge thereof from the-cyl-
inder into the pipe 30, leading to a vaporizer
or carbureter, 1s entirely dependent upon the
length of thestrokemadeby the piston. This
stroke in turn isdependentupon the explosive
torce of the engine, as the stroke of the piston
will vary in accordance as to whether the ex-
plosion is a strong one or a weak one. The
quantity of hydrocarbon thus fed into the
cylinder and discharged therefrom automatic-

ally varies or changes in proportion to the ex-
plosive force of the explosion of the engine. |

To further protect the hydrocarbon within
the cylinder from any detrimental effect due
to the heat from the explosive-chamber of the
explosive-engine to which the feed mechan-
ism is connected, the connecting-pipe 2 is pro-
vided adjacent to the cylinder 1 with a regu-
lating-valve 30, through which fresh air is
drawn into the pipe 2. Cool air is thus ad-

With each explosion of the engine to

The pressure thus acting against

762,965

mitted into the said pipe, forming an air-
cushion for maintaining cool the said piston
3. Thisalr is prevented from escaping upon

a back pressure within the said pipe 2 by -

means of a hinged inwardly-movable valve
31. By thus checking the outlet of the air
the same is forced into the cylinder 1 to act
upon the piston 3 and raise the same with
each explosive stroke of the engine. By ad-
justing the air-inlet valve 30 the air admitted

- 1nto the pipe connection 2 between the cylin-

F

der 1 and the engine can be so controlled as to
approximately just fill the connecting-passage

with cool fresh air upon each suction stroke

of the engine, thereby leaving the same in
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position to transmit the pressure from the

following explosion to the piston 3, as de-
scribed, to actuate
carbon. .

Actual practice of the described feed mech-
anism has demonstrated that the same per-
mitted of easy and quick adjustment to act

perfectly under all conditions of light and

heavy loads upon the engine with which the
same was connected and that it responded
quickly to correct any increase or decrease of
the fuel from its correct proportion as to air.

A mixture which is rich in hydrocarbon is
slow in igniting and burning, producing low
maximum pressure, while a mixture poor as
to hydrocarbon ignites with such rapidity that
a comparatively very high pressure is formed
before the piston has had time to expand it
down. Asthe pressure due to combustion of
mixtures of the latter character subsides with a
speed corresponding to that of its formation,
it has been found that to take advantage of the
high and initial pressure required considerable
welght be given to the moving parts, so that
the required momentum should continue the
stroke of the feed-piston after the actuating
pressure partially subsided. It is desirable,
however, that the mechanism be made as light
as possible, the necessary weight to perform
the above-described function being procured
in the form of a movable weight capable of be-
ing moved or adjusted radially in and out

from a pivotal center in order to adjust the

momentum as required. For this purpose an
arm 32 1s pivoted to the oscillatory rod 14,
being held thereto by set-screw 33. To the
free end of this arm is slidably secured an
adjusting -weight 34. This arm may be
swung 1nto any position required to give an
increased or a decreased weight to the action

- of the lever 12.

Where ordinary illuminating-gas is utilized
as the fuel for the explosive-engine, the piston
4 1s connected to the lever 12 by a yoke 35,
the piston extending above the yoke and rest-
ing upon a depending stem 36 of a puppet-
valve 57, which valve works within seat 38,

to control communication between the sup-

ply-pipe 39 and the feed-pipe 40, connecting
with any suitable vaporizer or carbureter,

the same to feed the hydro-
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1o, 3 of the drawings.
admitted into the feed-pipe 40 1s controlled
by the outlet area produced by the unseating
of the valve 37, which is dependent upon the

- 762,965

length of the Stro ze made by the piston 4.

Hawnﬁ' thus described the invention; what

1S clmmed as new, and desired to be protected

by Letters Patent 15—

1. An automatic hydrocarbon - feed device
for explosive-engines comprising a cylinder,
a piston w_orkmg' therein, a connection be-

tween the lower portion of the cylinder and

the engine whereby the piston will be ele-
vated on the explosive stroke of the engine,

‘mechanism for returning the piston to its nor-

mal position upon the suctlon—stroke of the

- engine, means whereby a charge of -cold air

20
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will be drawn into the connection between
the cylinder and the engine on the suction-

stroke of the engine, means for preventing
- the escape of cold alr upon the explosive

stroke of the engine, and devices actuated by
the movement of the piston tor controllmff the
flow of the hydrocarbon.

9. An automatic hydrocarbon - teed dewce

for explosive-engines comprising a cylinder,

a piston working therein, a connection be-
tween the lower portion of the cylinder and

the engine whereby the piston will be ele-.
- 30.

vated on the explosive stroke of the engine,
means for returning the piston to its normal

position upon the Suctlon stroke of the en- {

oine, a cold-air pipe communicating with the

| connectlon between the cylinder and the en-

.35

gine, a leve in said pipe ary ‘mcred to open ¢ on |

The quantity of gas

olnes,

the suction-stroke of the engine to admit a
supply of cold air to the connection and to
close on the explosive stroke of the engine to

prevent the escape of the air, and devices ac-
tuated by the movement of the piston for con-

trolling the flow of the hydrocarbon.

3
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3. In an automatic feed for explosive - en- -

therein, connection by which the piston is

actua,ted upon the explosive stroke of the en-

oine, valve mechanism operated by the stroke
of the piston to control the flow of hydrocar-

‘bon, a spring-held fulecrumed lever acted upon
by the piston, said lever causing the return

stroke of the piston upon the suctlon-stroke
of the engine, and a weighted arm adjustably
connected to act with the fulcrumed lever.

4. In an automatic feed for exploswe en-

a cylinder, a piston reciprocating

45
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gines, a casing, cylinder in said casing, a pis-

ton Workmcr in said cylinder, means actuated

by the stroke of the piston for controlling the
teed of the hydrocarbon, a piston-rod, a lev.er

55

fulerumed to the casing and resting on the free

end of said piston-rod, a laterally-extending
support secured to the casing, and a spring

laterally-extending support, the ends of said

spring belng laterally adJustable on: t:he lever
_and support. - |

In witness whereoi 1 have hereunto Set my

hand.
| LESTDR E. VVASHBURN k.
Witnesses:
~ N. A. ACKER, .

WaLter F. VanE.

60

conneeting the free end of the lever and the
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