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ORLANDO JAMES COLE, OF COXS CREEK, KENTUCKY.

INTERNAL-COMBUSTION ENGINE.

7o all whom it 7?@@’:}'00%0@?4@ ;
~ Be it known that I, ORLANDO J. Covg,
o citizen of the United States, residing at

Coxs Creek, in the county of Nelson and

-

State of Ientucky, have invented certain

new and useful Improvements in Internal-

Combustion Engines, of which the follow-
ing is a specification. |

The present invention relates to internal
combustion engines of the type wherein two

~or more working pistons are provided with

pumping pistons, the pumping piston of
one worling piston serving to force the ex-
nlosive charge into the cylinder contaln-
ing the other working piston. -
‘An important object of the invention 1s
to provide an engine of the above men-
tioned character, which 1s so constructed

that o proper amount of fresh a1r-18 1ntro-

duced into the explosive cylinders to expel
the products of combustion therefrom, sub-
sequently to which the explosive charge 1S
introduced into said cylinders, the same
having been first properly heated before
such introduction.

A further object of the invention is to

provide an engine of the above mentioned

“ment of its varts, strong, durable, and not
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character, which is compact in the arrange-

liable to derangements. .

A further object of the invention 1s to
provide an engine of the above ‘mentioned
character, which will make very little noise
during its operation. .

A further object of the invention 1s to
provide novel means for holding the valves
in place, whereby the valves may be easily
and quickly removed to be cleaned or

oround.

Other objects and-adm'nta,_ges"of the 1n-
- vention will be apparent during the course
of the following description. -

~ In the accompanying drawings foi"mi_ng a
part of this specification and 1n which like

numerals are emploved to designate like

parts throughout the same, Figure 1 1s an
end view of the engine, Fig. 2 is a central
transverse sectional view through one of the
cylinders and associated elements, ¥ig. o
ia o central vertical longitudinal sectional
view throuch the engine, Fig. 4 1s a plan
view of the same, and, Fig. 5 is a horizontal
sectional view taken on line 5—5 of Iig. 3.

Tn the drawings wherein, for the purpose

of illustration, I have shown a. preferred
embodiment of my invention, the numeral
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6 designates a closed crank case, within
which is mounted a crank shaft 7, having

cranks 8. Rigidly mounted upon one end
of the crank shaft 7 is a fly-wheel 9, as
shown.

Connected with the opposite end
of the crank shaft 7 is a starting crank 10.

Rigidly mounted upon the crank case 6

are upstanding pumping cylinders 11, hav-
inoe a common inner wall 12, as shown.
Formed upon the upper ends of the pump-
ing cvlinders 11 and preferably cast inte-
oral therewith, are explosion cylinders 13,
the lower end portions of which extend
downwardly for considerable distances with-
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in the pumping cylinders 11, providing an- -

nular spaces 14, which overlap the lower

portions of the explosion cylinders 13. Dis-

posed within the explosion cylinders 15 are
hollow working pistons 15, having their
upper ends closed and their lower ends open,
as shown. Formed upon the lower open end

of each of the working pistons1) 1s a pumping

piston 16, which is of greater diameter than
the working piston, as shown. The pump-

ing piston 16 overlaps upwardly the lower

tion of the engine.

end of the working piston. BV having the
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pumping piston thus overlapping upwaraly

the lower end of the working piston and
the explosion cylinder 13 extending down-
wardly into the upper end of the pumping
cylinder 11, quite a compact construction 1s
obtained, whereby the engine may be built
quite short. HExtending into the hollow
working pistons 15 are pitmans 17, which
are pivotally connected therewith by pIns
18. These pitmans extend downwardly and
engage the cranks 8, as shown. | |

" Fach of the working pistons 15 1s pro-

vided near and spaced from its upper closed

end, with an annular oil catching and hold- -
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ing trough 19, having communication with a

suitable number of openings 20, adapted to
conduct the oil to the inner surface of the
cvliinder 13.
case 6 is partially filled with oil and some of
this oil is splashed by the pitman 17 and
crank 8 into the trough 19, during the opera-

particularly difficult to supply oil to the

inner surface of the explosion cylinder

where the piston that operates therein is
provided with a pumping piston of greater

diameter. It is thus seen that I have pro- -

vided novel and simple automatic means for
supplying oil to the inner surface of the ex-
plosion cylinder. Iach of the explosion cyl-

Ag 1s customary, the crank
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inders 13 is-'px?ovidéd with an exhaﬁst'port'
or opening 21, which 1s uncovered when the

o

working ]:)15?:011 15 moves to its lowermost
posﬂtlon This exhaust port leads into a
common exhaust pipe or manifold 22. = -

-~ The numeral 23 designates a carbureter of
- any well known or preferred type, connected

~ with a manifold 24, which supplies the ex-

10

‘plosive charge into the upper ends or spaces
14 of the pumping cylinders 11, through
Ppipes 25, as shown. 25°is a check valve.
~ As shown n ¥1g. 2, the upper end of each
of the explosion cylmdels 13 1s provided
~with a reduced internally screw-threaded -
sleeve or. extension 26, for Iecewm,., an ex-
~ ternally screw- ﬂueaded valve casing or shell

27, as shown. This valve casing 27 has 1ts

~upper end closed and its lower end open and

20
end of the vahe casing 27 serves as a seat

adapted to have communication Wlth the in-

terior of the explosion cvlmdel J.‘he lower

 for a downwaldly opening check valve 28,

~ connected with a stem 29, extending up-
war dly bhl"Oll,Q,’h the closed upper end of the
casing 27. “Surrounding the upper end of

~ the Vahre stem 29 is a 0011 spring 30, Wthh

. serves to normally hold the valve 28 n 1ts
~ closed position. - . o

30

- with the valve casing 27, as Shown, Thig
- cap keeps out the -dust and the like from the
valve stem and also muilles the noise made
by the valve when the same is opemtmﬁ'

- Kach of the ezplosmn cylinders 138 is pro-
- vided Wlth a spark plug 32, dlsposed near
 one side of

35

- - shown.

"The numeral 31 aeblonates a cap .01‘ cup'
'Wthh surrounds the upper end of the valve

stem 29 and has screw-thl eaded engagement

the valve casing 2(9 as shown.
‘Disposed between the explosion cylinders

13 are gas conduits 83 and 34, which are cast-
mtegml with the eaplosmn cylmdersﬁ s
These gas conduits have a common -

o divi dmg wall 35 and thelir Sld(-} TMHS a41'e

- --'_:'45.
83 has 1ts lower end in open communication
with the space 14 of the pumping cylinder

formed by the walls of ‘the explosion cylin-

ders, as shown in Fig. 5. The gas conduit

o 11 to the left and extending upwardly to the

-~ right to extend transver seh{ over the explo-
~sion cylinder-13 to the right, as shown. - The

- gas condult 34 has its lower end in free com-

60

ings 36, formed in such valve casing.

. munication with the space 14 of the pump-
ing cylinder 11 to the right and extending
~upwardly to the left to traverse the upper

end of the explosion cylinder 18 to the left,
as shown. Kach of the oas conduits 33 and

- - 34 has free communication with the valve

casmg‘ 97 through opvpositely arr anged open-
The

pmtlcular arrangement and formatlon of

- these gas condmts is an important feature of
- the invention, as it enables the gas or explo- -

sive charge to recelve the maximum amount

- of heat from the explosion cylinder before

being fed into the same. 1t 1s thus seen

| compa(}t

springs 39,

Upper position.

1154844

that by havmo the smle Walls of the ;iz,aS .0011- '
duits formed of the walls of the explosion

cylinders, the heat from the explosion cylin- o
_delS may readily radiate mto said gas con- =
: Thls construction is also cheap and

- Having screw-threaded engage-

duits.

70

ment Wlth the upper ends of the’ gas con-

dmts 33 and 34 are air supplv casings or .
pipes 37, having their lower ends 1eadmg._'_; R
; | s

The numeral 38 deslﬂnates mw“t,rdlv open-j |

into SELId 0as condults

ing check valves, normally held seated by

surrounding valve stems 40,

which oper ate through stationary spiders 41,

Swmgmﬂhf mounted Wi

thin the air supply
casings - 37 are valves 49, to reg‘ulate the
‘amount of alr passing therethlouo‘h Sur-
rounding the explosion cvllnders 13 and
Dumpmﬂ cylinders 11, is a sheet-metal water -
3, suitably spaced from the same and
exte.ndmﬂ' downwar dly to the crank case 6, -
as show'n ‘The water is fed into the ].;..,cket_' :

80

48 through a lower pipe 44 and discharges -

The operation of the engine is as follows

 Assuming that the engine is o perating and_
the wmhmo pistons 15 occupy the positions
shown in i ig. 3, the pumping cylinder 11 to
‘the right has been filled with the gas or ex- -

from. uhe same through an upper pipe 45, as
-shown. - Instead of passing water through -
“the mchet 48, T may pass air through the _-
‘same or any other suitable coohng medmm_' o

plﬁswe charge due to the dow nward move-

‘ment of the pumping piston 16. The work-
“ing piston 15 to the right has moved down-
Vardly to pass the e‘{ha,ust port 21, Whereby o

106

he products of combustlon may. pass there- - -

_-thrmwh “Upon the previous down stroke
of the pumping piston 16 to the left, air was

mtroduced into the upper end of the gas
conduit 83 through casing 37 and gas into
the upper DOI'thIl of the left cylmder 11
When the pumping piston- 16 to the left, =

105 )

mMoves upwar dly to assume the pQSlthn

shown in Fig. 3, the exhaust port 21 being
uncovered, as above stated, the check valve

110

28 will be unseated and the. alr supplied into .

the fresh

pressed and

16 to the right hms moved to the lowelmost

position, as shown in Fig. 8, fresh air is -
drawn into the outer end of the gas condwt .
34, which is in turn introduced 111t0 the ex-
'plosmn cylinder 13 to the left when the pis-
130

ton 15 moves downwardly to uncover the eX-

- the cylinder 13 to the richt before the ex-
plosive charge is supphed therein.
serves to e*ipel any of the products of com-
bustion that may remain in the cylinder and.
forms a blanket or partition between such
pr oducts of combustion and
charge.

This air -+ _
1is

Upon the upward movement of the et
1’)1813011 15 to the right, the exhaust port 21 is-
of course closed and the valve 98 seated, sub-
sequently to which the fresh charge is com-

ired when the plston 18 1n-its .
~When the pumping piston

120
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haust port. The upward movement of the
piston 16 to the right forces this air and the
aas into the cylinder 13, to the left through
the gas conduit 34, it being understood that
the air first enters the cylinder 13 to the left
to drive out all the products of combustion
and form a blanket between such products
of combustion and the fresh charge. Upon

the upward movement of the piston 15 to the .

left, the fresh charge is entrapped, coms-
pressed and fired, as is customary. It 1s

thus seen that the pumping piston of one

working piston supplies air and gas to the
explosion cylinder of the other working pis-
ton. The pitmans 17 and cranks 8 operat-
ing within the crank case 6 splash the o1l
contained therein into the hollow pistons 15,
which oil is caught within the annular
troughs 19 and fed through the openings 20
to lubricate the exterior surface of the work-
ing pistons and the inner surface of the ex-
plosion cylinders. '
Attention is called to the fact that the in-
ner wall of the annular space 14 or the up-
per end of the pumping cylinder 11 1s
formed of the lower portion of the working
cylinder 13. By this construction a large
heating area is provided for utilizing the
heat generated in the cylinder 13, to heat the
fresh charge being compressed within the

space 14. The water or the like circulating
within the jacket 43 serves to heat the outer

wall of the pumping cylinder 11, thus alding
in heating the fresh charge of gas drawn

therein upon the down stroke of the piston..

Tt is thus seen that there are three means

which serve to properly heat the fresh
charge, to wit, the lower portion of the

- working cylinder, serving as the inner wall

4

45

of the annular space 14 or upper end of the

pumping cylinder, the water circulating 1n

the jacket 43, and the conduits 33 and 34

having their side walls formed of the walls
of the working cylinders. .

It is to be understood that the form of my

invention herewith shown and described 1s
to be taken as a preferred example of the
same, and that certain changes in the shape,

size, and arrangement of parts may be re-
50

sorted to without departing from the spirit
of the invention or the scope of the sub-
joined claim. - -

Having thus described my invention, 1
claim :—- |

In an engine of the character described,
the combination with a pair of explosion
cylinders provided near their lower ends
with pumping cylinders, pistons mounted
to operate in the explosion cylinders and
having flanges operating within the pump-
ing cylinders, gas supply conduits commu-
nicating with the interior of the pumping

“cylinders and having horizontal portions ex-

3 .

5D
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tending across the upper ends of the explo-

sion cylinders and beyond the same for a

substantial distance, a jacket surrounding

the top of the explosion cylinders and the
upper portions of the gas conduits and ex-

6o

tending downwardly about the explosion

cylinders, valve casings passing through the

top of the jacket, the horizontal portions of

the gas supply conduits and having screw-
threaded engagement with the, top of the ex-

70

plosion eylinders, inwardly opening check

valves carried by the valve casings, air sup-
ply conduits passing through the top of the

79

jacket and leading into the outer ends of the

horizontal portions of the gas supply con-

~ duits, inwardly opening check valves con-

¢trolling the passage of air through the air
supply conduits, adjustable cut off valves ax-
ranged within the air supply conduits, and
means for connecting the pumping cylinders
with a carbureter for supplying fuel thereto.

80

In testimony whereof I allix my signature 85 '

in presence of two witnesses.
ORLANDO JAMES COLE.
- Witnesses:
(GEo. BARKHURST,
Jorwn S. KErLEY, JT.

Copies of this patent may be obfained Ior five .cénts each.',' by addressing the “ Commissioner of Patents,
| Washington, D. C.” | | |
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