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To all whom it may concern: . ‘

Beit known that we, ReEuBEN A. MITCHELL
and LesteEr L. LEws, citizens of the United
States, residing at Oil City, in the county of
Venanwo and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Pump Attachments for Internal-Combus-
tion Engines; and we. do hereby declare the
following to be afull, clear, and exact descrip-

tion ofthe invention, such aswill enable others.
‘skilled in the art to which it appertalns to0.

make and use the same.
This invention relates to 1mprovements in
pumping devices, and more .particularly to

pumping mechanisms adapted to be connected -

to an internal-combustion engine.
The object in view is the provision of ele-
ments positioned for- being actuated by the

. live pressure of an internal-combustion en-
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gine for compressing a charge of air or other
VV1th these and other objects in view the

' invention comprises the combination, with an
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internal-combustion engine, of a tube com-
municating with the explosion end of the eylin-
der of said engine and a pumping mechanism
connécted with and receiving its operating
power through said tube.

1t further comprises certain other novel
constructions,
ments of parts as will be hereinafter fully
described and claimed..

In the accompanying drawing, the ﬁcrure
represents a vertical central section taken
through a mechanism embodylna the features
of the _present invention, parts being illus-
trated in elevation.

1t is of course well known in the art that
the manual starting of a gas-engine is ex-
tremely dangerous and many modes of me-
chanically accomphshmw this operation has
been suggested, ineluding supplying com-
pressed air forimparting the initial stroke to
the piston, and the presentinvention contem-
plates the provision of means for compressing
air or other gas and storing the same for the
use mentioned. , 7

In carrying out this invention we employ
the elements disclosed in the accompanying
drawing, in which—

1 1ndlcates a cylinder of any common form
of gas-engine, and-2 the piston thereof, actu-

“illustrated.)

combinations, and - arrange-.

E ating fly-wheel 3throuvh a crank shaft (Not
The cvlmder 1 is of course pro-

vided with any common and well-known form

~of intake mechanism (not illustrated) and is

provided with an exhaust-valve 4, actuated in
any preferred manner for permitting the es-

-cape of burnt’ gases at the time the piston 2
reaches the extreme of its receding stroke.

A tube 5 extends through the head of cyl-

‘inder 1 into the firing or explos1on end there-

of, said tube communicating with a ‘storage-
tank 6,-any suitable valve 7 being 1nterposed
in the lenwth of said tube for closmw commu-
nication between said tank and cylmder A
branch pipe 8 leads-from pipe 5 and is con-
trolled by an interposed valve 9, said branch
pipe communicating with a cvllnder 10, within
which is arranged a: piston-head 11, secured to
a piston 12, extendmd through the upper end
of cylinder 10intoa cylinder 13, preferably of
considerable greater diameter than the cylin-
der10. A suitablespringl4iscoiled aboutthe
pistor-rod 12 and presses at one end againstthe
cylinder 10 and at the.opposite end against

 the piston-head 11 for normally retammO‘sald

head near that end of cylinder 10 penetrated

. by the pipe 8. A piston-head 15 fits snugly

within .the cylinder 18 and is fixed to the
upper end of piston-rod 12. The opposite
end of cvllnder 18 from. that penetrated by

piston-rod 12 is provided with a housing 16,

carrying a-check-valve 17 and its seat 18 the
said housing being formed with a recess 19
between the said seat and the cylinder 13
Carried centrally by the piston-head 15 is

- plug 20, of a diameter equal to the diameter

of the recess 19, in line with said recess and
adapted when the piston-head is at the upper-
most limit of its stroke to fit snugly within
said recess. A comparatively small passage
21 extends longitudinally centrally through
the plug 20 and is curved outwardly and
opens at one side of said plug near the piston
16 for purposes hereinafter mentioned.
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An intake check-valve 22 is positioned for

supplying the air or the gas through a tube 23
to the cylinder 13, said valve being positioned

for opening as the piston 15 drops and closing.

as said piston rises. ,

In operation, presuming the tank 6 to be
filled with a compressed charge and the piston
2 to be in the position indicated in the draw-
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ing, the valve 7 is open and the charge pass-
ing from tank 6 through tube 5, entering cyl-
inder 1, will throw the piston 2, and thus start
the operation of the engine, the valve 7 being
closed as soon as the piston 2 has reached the
limit of its receding stroke. After the piston
2 has been started in its movement the opera-
tion of the same is continued through the ex-
plosion of gaseous charges compressed and
ignited within the cylinder 1. The starting
of the piston 2 of course exhausts to some
degree at least the charge within the tank 6,
and in order to recharge said tank the valve
9is opened, and each time a charge is exploded
within the cylinder 1 a portion of the expand-
ing gases will enter the tube 5 and passing
through the branch pipe 8 will act against the
piston-head 11, throwing the same, with its
piston-rod 12, upwardly, and thus lifting pis-
ton 15. The outward movementof the piston
15 will compress the air within the cylinder 13
and force the same past the valve 18 through
a communicating tube 24 to the tank 6. It
will be observed that the expansion of the ex-
ploded gases will of course effect a compara-
tively sudden movement of the piston-head 11,
and in order to prevent the piston-head 15
striking against the upper head of the cylin-
der 13 we have provided the plug 20, which
produces an air-cushion by closing to some
degree the outlet from said cylinder. Asthe

~upper or free end of the plug 20 enters the
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recess 19, all the air within the cylinder 13 be-
tween the piston-head 15 and the upper head
of said cylinder must be discharged through
the passage 21, and as said passage is re-
stricted the said atmosphere forms an air-
cushion for the piston 15. As the piston 15
continues to move upwardly after the plug 20
has entered the recess 19, the air is discharged
from cylinder 13 through the passage 21, and
when the piston 15 has reached the limit of its
‘upward movement the valve 17 is automatic-
ally seated by the action of its spring, and buf
for the passage 21 the return stroke of the pis-
ton 15 would produce a vacuum within the re-
cess 19. The formation of vacuum isavoided
by the admission of air through valve 22 and
passage 21 to the recess 19, whereby the pis-
ton 15 is free to move easily back to its for-
mer position ready for a second operation.
As the piston 22 continues to operate, the op-
eration of pistons 11 and 15 may be continued
until the desired amount of pressure is ob-
tained within the tank 6, when the valve 9 is
closed and the operation of the air-compress-
ing pump thereby stopped.

From the foregoing it will be seen that the
present improvement is in the nature of an
attachment adapted to be applied to any ordi-
nary gas-engine and to receive power throuch
the explosion of the charge within the gas-
engine without in any way interfering with

the operation of the engine or necessitating i

805,981

any alteration in the construction thereof, so
that the present improved pump and attach-
ment may be applied to any of the ordinary
gas-engines now in use.

While we have illustrated and described the
present improved pump attachment as em-
ployed forstoring compressed air asamedium
of power for starting an engine, we of course
do not propose to be limited thereby in the
structures hereinafter set forth in the claims
to the art stated, said structures being clearly
capable of supplying compressed air or other
gas for any purpose whatever.

As above intimated, the violent throw of
the pump-piston 15 must be cushioned or else
the same will partially or completely destroy
the head of the pump-cylinder 13, and the
required cushion is secured by the employ-
ment of the plug 21, which acts to restrict the
discharge of compressed air from the pump-
cylinder 13, and as the plug 21 enters the re-
cess 19 the degree of resistance of the cushion
willincrease in aratio proportionate to the dis-
tance and speed of travel of the piston 15 to-
ward the upper end of the cylinder 13. Thus
it is seen that the cushioning effect on the pis-
ton 15 is graduated and increased toward the
termination of the stroke of the piston, and
it is to be noted that the cushion is obtained
by the restriction of the discharge from the
pump-cylinder, which restriction of course
may be accomplished in numerous ways, all
within the scope of the present invention and
differing from the illustrative embodiment in-
dicated in the drawing and above described.

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

1. Inamechanism of the class described, the
combination with a gas-engine, of a cylinder
connected to and communicating with the ex-
plosion end of the cylinder of said engine, a
piston within said first-mentioned eylinder
adapted to be actuated by the pressure from
the gas-engine cylinder, means actuated by the
piston of said first-mentioned cylinder for com-
pressing a charge of air or gas, and means for
cushioning the termination of the operation
of the compressing means,

2. Inamechanism of the classdescribed, the
combination with a gas-engine cylinder and a
piston operating therein, of a pump-cylinder,
a pump-piston arranged therein independent
of the gas-engine piston, means actuated by
the explosion of the gaseous charge of the gas-
engine for operating said pump-piston, and
means for producing a cushioning effect upon
the pump-piston as the same approaches the
termination of its stroke.

3. Inamechanism of theclassdescribed, the
combination with a gas-engine cylinder and a
piston operating therein, of a pump-cylinder,
a pump-piston independent of the gas-engine
pistonarranged within the pump-cylinder free
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for having the full stroke for the entire length
of the pump-cylinder, means driven by the ex-

‘plosion of the gaseous charge of the gas-en-

gine eylinder for operating said pump-piston,
and means for producing a cushion within the
pump-cylinder for retarding the termmatlon
of the stroke of said pump-piston.

4. In amechanism of the classdescribed, the
combination with a gas-engine, of a cvhnder
formed with an apertured recess, a check-
valve closing the aperture of said recess, a pis-
ton within said cylinder, a plug carried by said

piston and adapted to fit within said recess,-

means for admitting gas to said cylinder, and
means actuated by the charge within said gas-
engine for reciprocating said piston.

5. In amechanismof the class described, the
combination with a gas-engine of a cyhnder
formed with a recess in one of its-heads, a pis-
ton within said cylinder, an intake-valve for
said cylinder, a discharge-valve for the cylin-
der, a plug carried by said cylinder in line
with said recess and formed.with a passage,
and means actuated by the charge within sald
engine for reciprocating said piston.

6. Inamechanism of the classdescribed, the

“combination with & gas-engine of a cylinder

formed with an apertured recess, a valve nor-
mally closing the aperture of said recess, an
intake-valve for said cylinder, a piston within
the cylinder, a plug projecting from said pis-
ton in line with said recess and formed with a

restricted passage extending from its free end .

to one side thereof near said piston; and means
actuated by the charge within said engine for
reciprocating the piston,

7. Inamechanism of the classdescribed, the
combination with a gas-engine cylinder and a
piston therefor, of a eylinder spaced from and
connected with the cylinder of said gas-en-
gine, an exhaust and an intake-valve for the
first-mentioned cylinder, a piston within said

last-mentioned cylinder independent of said.

first-mentioned piston, means actuated by the
exploded charge within said gas-engine for re-
ciprocating said piston, and means for produc-
ing a cushion for the last-mentioned piston.
8 In a mechanism of the class described, the
combination with a gas-engine, of a cylmder
communicating bherewﬂ;h a pumping-piston

arranged Wlthln said cvhnder, and adapted

to be actuated by exploded gases supplied
through said communication between said cyl-

“inder and said gas-engine, and means for pro-

ducing a CuSthDan‘ effect upon the pumping-

* piston at the termlnatlon of a pumping stroke
thereof.

9. Tnamechanism of the class described, the
combination with a gas-engine, of a cyhnder
spaced therefrom, a tube communicating be-
tween said cylinder and the explosion end of

said gas-encrme, 4 pumping-piston arranged
within said cylinder in position for being sub-
jected to and actuated by the charge of live
pressure -admitted through said tube, and
means for producing a- cushlomnd effect upon
said piston at'the conclusion of a pumping
stroke thereof.

10. In a mechanism of the class described,
the combination with a gas-engine, of. a cvl-
inder spaced therefrom, a tube communicat-
ing between said cvhnder and the explosion
end of said gas-engine, a pumping-piston ar-
ranged within the cylinder, in position for be-
ing driVen by live pressure admitted through
said tube, and means for producing a cushlon
between said piston and the end-ofsaid cylin-
der at the termination of a pumpmg stroke of

' the piston.

11. In a mechanism of the class desecribed,
the combination with a gas-engine cvllnder
and a piston therefor, of a pump-cylinder, a
pump-piston arranged within said pump-cyl-
inder independent of said engine-piston and
free to move the full lenorth of said pump-
cylinder, means actuated by -the exploded
charge of gas within said engine-cylinder for

~operating said pump'-piston, and means for

producing  a gaseous cushion between the
pump-piston and the pump-cylinder just prior
to the termination of the workmO' stroke of

‘the pump-piston.

12. In a mechanism of the class descrlbed
the combination with a gas-engine thnder,
and a piston operating thereln, of a pump-
cylinder, a pump - piston operating thereln,
means independent of said first-mentioned pis-
ton and arranged to be actuated by the ex-

 ploded charge w1th1n said gas-engine cylinder

for actuating said pump piston, and means
for producm<r an increasing, graduated cush-
ion for the termination of the stroke of said
purhp-piston.

13. -In a mechanism of the class described,
the combination with a gas-engine of a cylm-
der formed with a recess in one of its heads,

.a piston within said cylinder, means actuated

by the charge within said engine for recipro-
cating said piston, an intake- Valve and an ex-
haust-valve for said cylinder, a plug carried
by said piston in line with said recess and
adapted to enter the same when the piston is

-at one extreme of its movement, and means

for preventing formation of vacunm within
said recess.
In testlmonv whereof we hereunto aﬂix our

.signatures in presence of two witnesses.

REUBEN A. MITCHELL.
LESTER L. LEWIS.
‘Witnesses: ’
Joan M, McGiLy,
- Wy H. WINTERs.
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