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To all w?wm it moy concern:

Be it known that I, JOSEPH DAY, a qub;]eet
of the Queen of Great Britain and Ii eland, re-

siding at Weston-Super-Mare, in the eounty -

of Somemet England, have invented new and

useful Improvements in Oil-Engines, (for
which I have obtained patents in the follow-

ing countries: Great Britain, No. 15,514, bear-
ingdate August17,1895; France, No. 258,058,

bearing date July 15, 1896; Belgium, No.
122, 489 bearing date July 13, 1896; Italy, No.

49, 729 bearmﬂ‘ date Septembel 30 1896, and

plified and the space oeeupled theleby con-

‘siderably reduced.

In the accompanying drawing I have shown

- by a vertical sectional view a Vertlea.l engine
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embodying my improvements, ¢ lndleatmﬂ'

thepower-cylinder,whichis jacketed,as uqual |
for the circulation of a cooling agent and has-
formed therein four ports-—-—-—namely, an air-in-
‘take port A and an exhaust-port C for the
products of combustion and two ports 6 and

B, the former for the admission of air under
ressure into the combustion-chamber of the
power-cylinder ¢ and the port B for the ad-
mission into said ceylinder of hydrocarbon.

The power-cylinder is secured to-or has

formed at its lower end an air-ehamber F, and

the hollow base for the engine constitutes the
reservoir L for the liquid hydrocarbon, said
reservoir being connected near its upper end
with the air-chamber F by a by-path or pipe

M, in which a suitable check Valve O is in-

terposed

The air-chamber F is preferablv SO COn-
structed as to form a casing for the crank on
the crank-shaft E, said chamber having fluid-
tight bearings f01 said crank-shaft to which a

hollow piston D, open at its outer end, is con- |
‘nected in the usua,l manner throuﬂ'h a ¢con-
‘necting-rod G. '
The reservoir L is conneeted by a by- pa,th-
or pipe N with a passage leading to port B in

the power-cylinder ¢, which pmt is controlled
by a needle-valve I, _whlch is or may be oper-
ated in a well-knoh_wn manner from the crank-

No. 2,319, bearing date July 16, |
1897,) of which the following is & speciﬁeation. |

My invention has relation to hydrocarbon
or like motive fluid engines; and it has for
its object certain improvements whereby the
counstruction of the engine is materially sim-

| shaft E, and the air-chamber K is connected

through a by-path or pipe N with the air-dis-
tubutmg port B in said eylinder. |
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To the upper end of the power- -eylindercis -

connected a pipe P in communication with a

cup R through asuitable pipe in which is in-
terposed a stop-cock T, having atwo-way pas-
sage S, and tosaid pipe Pis attached a heater

In the upper or outer

in the form of a lamp. |
head of the power-cylinder is formed an open-
ing ¢’ for'the igniter, which may be of any

known description, as a hot tube, for exam-
ple, which [ have deemed 1 nneceﬁ‘.smyto tllus-'

trate.
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-The poits ACB b are arranged lelatwely |

to the travel of the piston D to cause the en-
gine to operate as follows: In starting, the

icup Risfilled withliquid hydrocarbon and the
lamp Qlighted to heat the pipeP. "I'he piston

D may now be moved to the limit of its down-
stroke, thereby uncovering ports C B b, air

‘from the chamber F ﬂowuw through pmt b
into the combustion- eha,mber of the power-
cylinder above the piston D, the rotation of
the crank - shaft being eontmued thereby

moving the piston mwardly and clmmw the

ports CBb. If now the stop-cock T'is manipu-

lated to supply hydrocmbon to the highly-
heated pipe P, vaporization will take place

almost 1nstant(meously, the vapor formed
flowing into the combustion-chamber, which,
together with the air therein, is. eomplebsed |

as the piston continnes its upstroke, and be-
fore it reaches the limit of its inward move-
ment the explosive comnpound is ignited, thus
causing the piston to make its downstroke
when thestop-cocek T'is closed.
moves upwardly a par tial vacuum is formed

in the air-chamber F, and as the port A is un-

covered air rushes into said chamber. ‘The
downstroke of the piston has for its result as
follows: closure of the air-port A, compres-
sion of the air in chamber F, and the foreing
of a portion thereof into the reservoir L, un-

As the piston-
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covering of exhaust-port C and of pmts B

and b, and admission of air to the power-cyl-
inder tlllouwh port b, which assists in expel-
ling the products of combustion. At the next

up%tmke the first-described opelatlons are
repeated—namely, the stop-cock T is again
opened to admit hydroearbon to pipe P, the
| closing of the p01 ts C B b and the opening of

IoeQ
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the port A, and finally the ignition of the ex-

~ plosive charge in the combustion-chamber.
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A few revolutions of the crank-shaft E will
suffice to raise the pressurein chamber Fand
reservoir L sufficiently to cause the engine to
work automatically, the supply of hydrocar-

bon from cup R being then cut off and-the |

enginesupplied with hydrocarbon from reser-

“voir L under the pressure therein and with
alr from the chamber F, as will be readily

understood. o
It will be observed that the air-port b and

diametrically opposite the exhaust- port C

and that said three ports will be open at a
certain point of the downstroke of the piston

D, while the exhaust-port C will remain open

for a short period during the upstroke of said
-piston, and as said ports B and b are located
nearly opposite exhaust-port C a portion of-
‘theairand hydrocarbon supplied to the explo-

- sive-chamber of the power-cylinder is liable

- to escape therefrom with the produets of com-
- bustion. To avoid this, I form on the in-
25

ner face of the piston D proximate to said

- ports a ledge or projection K, which forms

‘between it and the cylinder-wall a direct-

~-ing-passage that directs the air and hydro-

~carbon admitted to the combustion-chamber
30 inwa .
~ head, so that the charge of air and hydro-

iInwardly or upwardly toward the cylinder-

- carbon admitted under pressure will assist in

35

“hydrocarbon is projected as soon as port Bis
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driving out the products.of combustion with-
out -danger of waste of explosive flmd. It
will furthermore be observed.that the port B

for the admission of the hydrocarbon is lo-
cated very near to and above the air-admis-
sion port b, so that the liquid hydrocarbon as

1t issues from port B is sprayed or atomized
by the air and immediately vaporized by the

heat radiated from the cylinder-walls and by
the heated projection K, against which the

uncovered by the piston D while the air is
more or less heated, thus forming an explosive
compound, which when ignited drives the pis-

- ton D. It may finally be observed that inas-

much as the air-chamber F is in direct com-

munication with the hollow piston D the pres-
sure in said chamber will in a measure assist |
“the momentum of the fly wheel or wheels
usually provided on the erank-shaft, but not |

' shown, in effecting the instroke or npstroke

of the piston. o

- Although I have illustrated my invention
in its application to vertical engines, it is ob-
vious to any engine-builder that said inven-
tion is applicable also to horizontal engines.
Having thus described myinvention, what
I claim as new therein, and desire to secure by
Letters Patent, is— -

- 1. Inahydrocarbon-motor, an oil-reservoir,

an air-compressing chamber, a passage con-
| PO | necting the two, means for checking backflow
-~ the hydrocarbon-port B are located almost,

of air from the reservoir to the chamber, the
piston-cylinder having oil and air feed ports
respectively in communication with said oil-
reservoirandair-compressing chamber, means
controlling the supply of oil to the eylinder,

said oil-port proximate to, in line with and

outwardly of said air-port, éxhaust and air-
intake portsin the eylinder practically oppo-
site the aforesaid oil and air feed ports, said
air-intake port adapted to be placed in com-
munication with the air-ecompressing cham-

ber, the piston whose movements control all

of the aforesaid ports and a suitable igniter,

2. In avertical hydrocarbon-motor, an oil-

Teservolr, crank-casing and power-cylinder
‘arranged one above the other, said crank-cas-

ing serving as an air-compressing chamber, a

- passage connecting. the latter with the oil-
| reservolr, a check-valve in said passage, oil

and air feed portsin the cylinder respectively

In communication with the reservoir and
erank-casing, means controlling the supply

of oil to said cylinder, said oil-feed port proxi-
mate to, in line with and outwardly of air-

feed port, exhaust and air-intake ports in the
cylinder practically opposite the aforesaid

oll and aiy feed ports, the piston having a de-
flector on the side of said feed-ports, the move-
ments of said piston controlling all of the

aforementioned ports and aecting as a com-

pressor, said air-intake port located to com-
munieate with the crank-casing at a certain
point of the stroke of the piston, and a suit-
able igniter, substantially as set forth.

JOSEPH DAY.

Wibnesses_: -
T. J. OSMAN,
- W. M. HARRIS.
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substantially as and for the purpose set forth,
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