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UNITED STATES

OFFICE.

'ROBERT OWEN ALLSOP, OF ORPINGTON, ENGLAND.

PETROLEUM-ENGINE.

| .SPE_CIEICATION forming part of Letters Patent Wo. 125,191, dated April 14, 1903.
Application filed December 2, 1801, Serial No. 84,466. (o model.}

To all whom it may concern.:

I3e it known that I, ROBERT OWEN ALLSOP,
a subject of the King of Great Britain and
Ireland, residing at Orpington, in the county
of Kent, England, have invented a new and
useiul Petroleum-Engine, of which the follow-
ing is a specification.

This invention relates to internal-combus-
tion engines using petroleum as their source
of power. . o o

The object of this invention is, first, the

more pertect combustion of the hydroearbon,

and especially of heavy hydrocarbons, such
as kerosene or paraffin, in order that such hy-
drocarbon-engines may not cause a nnisance
by casting out of the exhaust noxious smoke

and fumes, and, secondly, the production of
“a petroleum-engine that may be started with
ease and certainty and that shall work well
under varying loads, and, thirdly, the eco-

nomical consumption of the hydrocarbon.
In carrying out this invention I employ a
sultable motor or power c¢ylinder together
with and suitably connected to a smaller
pump-cylinder. Inthemotor-cylinderisper-
formed an ordinary ‘“Otto” or *“ Beau de Ro-
chas” four-cycle, and I also employ a similar
four-cyclein the pump-cylinder; but I donot
ignite the contents of the pump-cylinder. In
the said pump-cylinder by the heat of the
adlabatic compression - stroke of the cycle
alded by the heat stored in and acquired by

‘the engine in working I thoroughly vaporize,

decompose, or gasify the hydrocarbon in the
presence of a suitable amount of air, such air
being,preferably, insufficient for combustion,
and this vaporized, gasified, or decomposed
hydrocarbon and the said air I pass through
suitable non-return valve or valves into the
motor-cylinder. |

~ An essential point in this invention is the
compression of the hydroecarbon in the pres-
ence of air, but without ignition in the small
pump-¢ylinder, in combination with the mo-
tor-cylinder wherein is performed an Otto
four-cycle. | .

In carrying out this invention I make the
pump-cylinder and motor-cylinder of snitable
relative sizes, preferably with a motor-cylin-
der twice the bore of the pump-cylinder and
preferably with equal lengths of stroke. I

connect the said cylinders or their respective !

| combustion or compression chambers with a

suitable non-return valve or valves suitably
operated. . I set the two cranks at one hun-
dred and eighty degrees, and with an out-
stroke of the pump-piston I draw into the
pump-cylinder suitably sprayed or vaporized
hydrocarbonandair. On the return instroke
of the piston this hydrocarbon and air. are
suitably compressed, with the result that the
compression-chamber is filled with a smoky
vapor or gas by virtue of the adiabatic com-
pression plus the heat stored in the engine.
On the following outstroke of pump-piston the
sald vapor or gasis expanded, so that on the

succeeding instroke it is discharged evenly

and regularly through a suitable non-return
valve or valves into the motor-cylinder. The

cranks of the engine beingset at one hundred

and eighty degrees it follows that as the

i small piston is making the last said instroke

with the said non-return valve openthe large
piston of the motor-cylinder is making an out-
stroke, and as the cubic contents of the large
cylinder is greater than that of the small cyl-
inder the large piston tends to create a vacu-
um, and thus draws in through a suitable
valve additional air for combustion. The
large or motor cylinder, therefore, becomes
charged with a mixture composed of the con-
tenis of the small eylinder, together with the
air that has entered through the above-said
air-valve. The large piston then completes
an ordinary Otto four-cycle—that is to say,
the last-said mixture is compressed, ignited,
and expanded, and the produects of combus-
tion are discharged through a sunitable ex-
haust - valve. |
events is that using ordinary lamp-oil, such
as kerosene or paraffin, an engine construct-

ed in accordance with this invention perfectly

consumes the hydrocarbon, so that the ex-
haust may be made absolutely invisible and
practically inodorous. The cause of this per-
fect combustion of heavy oils and the inof-
fensive exhaust products is, I assume, the
gasifying or decomposing of the hydrocarbon
by compression and heat before such hydro-

carbon is delivered into the motor-cylinder,

and, further, that practically no condensa-
tion of petroleum takes place on the walls of
the motor-cylinder. There being nocondensa-

tion there are no coarse particles of petroleum
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in the motor-cylinder to be cast out with the | tion and expanding stroke of the pump-pis-

exhaust partially consumed. Theexhaustin
engines constructed in accordance with this
invention will remain invisible as long as the
engine is running with air and petroleum
supplysuitably adjusted. Even with greatly-
altered loads and varied speeds the exhaust
of the engine will remain invisible, and the
engine may be slowed down to any speed
short of that which will actually stop it, and
when the load is taken off it will regain its
normal speed without alteration of the air-
valves. The reason that the engine 1S not

‘sensitive to varying loads and speed is that

there being a separate pump-cylinder the
air-inlet of which is greatly throttled there is
at all times a vigorous suction through the
vaporizer or other suitable inlet for the pe-
troleunm. A fuarther advantage in the con-
struction of engines in accordance with this
invention is that the main air-supply for com-
bustion being situated on the motor-cylinder
this air-supply need not be throttled in the
manner frequently necessary on a common
construction of heavy-oil engines of the pres-
ent day, the object of such throttling being
to cause a vigorous suction through the vap-
orizer. As a consequence of the non-neces-
sity for throttling the main air-supply in en-
oines constructed in accordance with this in-
vention, such engines will develop great
power for their size, as there is a full charge
and a full compression of such charge.
Inanengine constructed in accordance with
this invention after stich engine has become
snitably heated with working if there is no
water-jacket to the combustion-chamber and

sufficiently high compression, such engine

needs no device for firing, but will fire itself
with perfect regularity and absence of mis-

fires by the heat of the combustion-chamber |

walls. I, however, preferably use on small
engines for self-propelled vehicles electricig-

nition, and for large power-engines incandes-

50
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cent-tube ignition, using the automatie igni-
tion in special cases. When the engine has
become suitably heated in working, there 18
no necessity for any highly-heated vaporizer,
as the vigorous suction of air through the in-
let for hydroearbon and air to the pump-cyl-
inder sufficiently sprays the petroleum and
vaporization takes place during the compres-
sion-stroke in the pump-eylinder. On first
starting the engine, however, I preferably
heat the vaporizer or chamber through which
the petroleum is drawn, and I heat by a pe-
troleum blow-lamp or other sunitable means
the compression-chamber of the small eylin-
der, so as.to avoid initial condensation of the
oil at starting, and I preferably keep hot by
the heat of the engine the said chamber or
vaporizer.

It is desirable that the engine be so con-

structed that the small pump-cylinder is kept

at a temperature sufficiently high to prevent | tons.
a, condensation of petroleum during the suc-

ton—that is to say, that the engine be so con-
strueted that the superfluous heat generated
may be conducted through suitable parts to
the pump-cylinder walls.

I place the pump and motor eylinders in
any suitable position, preferably in one plane
parallel with each other.

I operate the pump and motor pistons with
any suitable connecting rods,cranks,orcrank-
pins, and the pump-piston on suitable oceca-
sions by an ecceentric.

I construct engines in accordance with this
invention either horizontally, vertically, or
snitably inclined, and with suitable bed-
plates, cranes, and fly-wheels, and I complete
the design and construction of the engines in
any suitable manner.

Referring to the drawings, Figure 118 a sec-
tional elevation and section on line 2 2. (See
plan.) Fig. 2 is a sectional plan; Fig. 5, a
section on line 3 3; Fig. 4, a section on line
4 4; Fig. 5, a crank end elevation. Figs. 6
and 7 show to an enlarged scale the gear-
wheels operating the side shaft. |

The drawings clearly show bed-plate 10 and
base-plate 11, erank-shaft with ‘crank set at
one hundred and eighty degrees, connecting-
rods 12, and fly-wheels 13, with side shaft op-
erated at half-speed of crank-shaft by worm-
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wheels 14 and operating by cams the valve-

levers. Themotor-cylinderis water-jacketed.
The pump-cylinder may have an air-jacket,
as shown, which can be connected to a pipe
leading to inlet-valve on the pump-cylinder,
so that the warm air may assist to spray the

petroleum. The combustion-chamber E is

shown without water-jacket; but for high
compression this should be water-jacketed.

In the drawings, A is the motor-eylinder;
B, the pump-cylinder; C, the motor-piston;
D, the pump-piston. E is the combustion-
chamber of motor-cylinder; ¥, the compres-
sion-chamber of pump-cylinder.

At G is the inlet-valve to pump-eylinder.

At H are a pair of valves forming a non-
return couple. |

J is the air-valve to the motor-cylinder.

K is the exhaust-valve. |

The levers opening the non-return and ex-
haust valves by means of suitable cams on
the side shaft are clearly shown in the draw-
ings, though for the sake of clearness in the
drawings the levers are shown broken oif on
the plan Fig. 2 and cams and parts of levers
omitted in Fig. 1. It should be noted that

one lever opens the two valves forming the

non-return couple. The inlet-valve to the
pump-cylinder and the air-valve to the mo-

tor-cylinder are automatic, being actuated

by the suction of the pistons. All valves are
closed by suitable springs, which in the non-
return valves and exhaust-valve should be
sufficiently strong to resist the suction of pis-

At

L, being a drilled boss on the inlet-valve,
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rizer, preferably one that sprays

the petro-
leum. |

At M, I place a throttle-valve to regulate

the supply of air, or said air may be drawn

through the vaporizer with suitable throttle.

At N is a boss or combustion-chamber for
an electric ignition-plug or for an incandes-
~eent ignition-tube. |
O is a boss for a small tap for clearing ont

any condensed petroleun.

The drawings show clearly the ports ot com-

- mupication between the compression and

20

25

combustion chambers controlled by the non-
The arrows shown in Fig. 3
~ indicate the course of the mixture supplied
- The arrangement of
valves H allows compression in both ecylin-

return valve.

to the motor-cvlinder.

ders. The port of communication bLetween

the air and exhaust valves in the motor-cyl-

inder is also clearly shown. The valve-hox

containing non-return valves and exhaust-

valves is a separate casting, and in the cover
of said valve-box is placed the air-valve.
The said valve-box is suitably bolted to and
connects the combustion and compression
chambers. The box of inlet-valve G iz bolé-

ed to the compression-chamber.

30

The drawings are further lettered as fol-

lows: P, the erank-shaft; Q, side shaft; R R,

cams; S, lever operating non-return valves;
T, lever operating exhaust-valve; U, valve-
box; V, ports connecting compression and

- combustion chambers; W, port for air and

40

exhaust valvesof motor-cylinder; X, exhaust- |

outlet.

Av Z is shown a suitable vaporizer, being |

a casting secured to the compression-cham-
ber with a cover 5, in which is a valve §. A
small hole in seating of this valve admits pe-
troleum from pipe 8, which is connected with
a suitable reservoir for petrolenm. The pe-

~ troleum-supply may be either by gravity or

45
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under pressure and is regulated by the valve
7. The air-inlet M being greatly throttled,
the suction of pump-piston reduces pressure
in vaporizer and opens valve 6. A small
amount of air entering past the spindle of
the valve serves to spray the hydrocarbon.
The use of the valve 6 is not absolutely nec-
essary, but it assists in controlling the supply
of petroleum. In place of the arrangement
shown the throttled air-inlet instead of being
placed at M can be placed on the vaporizer—
as, for example, in the position of valve 6.

For heavier hydrocarbons the vaporizer Z
may be placed on the cover of valve-box U,

which becoming quickly hot in the working
of theengine would heat vaporizersoonerand
serve more readily to assist vaporization or
spraying. The sprayed or vaporized hydro-

carbon passes from vaporizer to inlet-valve
(x by way of pipe 9, which pipe should be pref-
erably covered with a non-conducting compo-
sition to retain heat. | o

I start the engine in any suitable manner,
preferably as follows: I first heat the vapo-

I

)

S

I connect the engine with any snitable vapo- | rizer orspraying-chamber and I heat the com-
pression-chamber F by a blow-lamp or other
In cold weather I also pref--

snitable means.
erably heat the pump-cylinder by blowing on
the walls through a suitable opening in the
Jackef. The object of the said heating is to
prevent condensation of petroleum at start-
ing, and the more thoroughly this prelimi-
nary heating is carried out the more easily
the engine can be started. The said heating
having been accomplished I start the engine
by suitably turning the fly-wheels. The op-

eration of the engine is then as follows: An

outstroke of the pump-piston D draws in a
mixture of hydrocarbon spray or vapor and
a small amount of air. On the return in-
stroke of the pump-piston the said mixture
1s compressed, and by the heat of adiabatic
compression plus the heat of the engine this
mixtureis more or less gasified.. The follow-

Ing oufstroke expands the mixture, so that
ou the next sncceeding instroke, the valves

II being suitably opened by the cam, as de-

scribed, the mixture is evenly and regularly

discharged into the motor-cylinder. During
this discharging stroke of the pump-piston
the motor-piston is making a charging stroke,
and, as hereinbefore explained, draws in ad-
ditional fresh air through valve J. The fol-
lowing instroke of the motor-piston com-
presses the complete mixture and at the in
dead-center the mixture is fired with expan-
sion and exhaust, as usual. It therefore fol-
lows that there is in operation in the engine
i1llustrated and described an Otto Tour-cycle
without ignition in the pump-cylinder, and
in the motor-cylinder an Otto four-cyele with
the usual-ignition and combustion of the
charge.

I governthe engine in any suitable manner,
preferably by providing centrifugal action,
whereby suitable levers cut off communica-
tion between the two cylinders by causing
the cam-operating non-return valve to slide
on the side shafts, said cam missing lever and
the non-return valve remaining closed. The

‘hydrocarbon-supply is thus cut off and the
motor - piston draws in air only through

valve J.

When the engine has become well heated
through working, it may remain stopped some
time and be readily started again with very
great ease and certainty, requiring no blow-

lamp operation, as above deseribed. _
I am aware that an internal - combustion

engine composed of a pump-cylinder and a

motor-cylinder is an old idea:; but so far asI .

have been able to ascertain the use of such
pump for compression of hydrocarbon and air
without ignition previous to and in addition
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to the compression of the Otto working cyele |

for the purpose of gasifying or decompos-

ing the hydroecarbon in the manner herein-
before set forth is novel. ' It should be ob- .

served, further, that I interpose between the
first and second compressions a charge-ex-
panding stroke. It should also be noticed

130
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that I do not compress the mixture into any |

intermediate reservoir or receiver with the
intention of storing the mixture under pres-
sure. The preliminary compression of the
hydrocarbon and air with an interposed charg-
ing stroke, as said, and the drawing in of the
main charge of air for combustion through a
separate valve on the motor-cylinder carried
out in the practical manner hereinbefore de-
tailed are essential points in this invention.
The objects of theinvention, as above stated,
have been to perfect the combustion in heavy

 petroleum-engines, to produce an engine that

I5
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will work well under varying loads, and the
economical combustion of the hydrocarbons.
At the present date I find that the majority,
if not the whole, of the existing style of pe-
troleum-engines cause a greater or less nui-
sance from smoke and smell of the exhaust,
and that they are further extremely sensitive
and liable to be thrown out of order, both as
regards development of power and the com-

‘bustion of fuel, by variations in the load and

speed. It is by reason of these drawbacks
and difficulties that the majority of internal-
combustion engines on automobiles or self-
propelled vehicles are compelled to nse as

fuel a petroleum-spirit. Myinventionenables

such engines of antomobiles t0 use as tuel a
safe petroleum of high flashing-point.
Inasmuch as I am aware, as hereinabove
stated, that the combination of a pump-ecyl-
inder and a motor-cylinder. in internal-com-

~ bustion engines is not new, I do not claim

35

such combination broadly. |
What I do claim as my invention, and de-
sire to secure by Letters Patent, is— |

L
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1. Ininternal-combustion hydrocarbon-en-
cines the combination with an engine work-
ing on the four-stroke cycle, of a fuel-vapor
pump connected therewith to make the same
number of strokes as the engine and arranged
to deliver the vapor to the engine only on
every fourth stroke of the pump, substan-
tially as described. -

2. Ininternal-combustion hydrocarbon-en-
ogines the combination with a four-stroke cy-
cle-engine of a fuel-vapor pump connected
therewith making the same number of strokes

40

45

as the engine and delivering, to the engine, 50

only on every fourth stroke of the pump,vapor

that has undergone compression and expan-

sion, in the manner and by the means here-
inbefore described and specified, for the pur-
poses and with the objects set forth, substan-
tially as described.

3. Ininternal-combustion hydrocarbon-en-

gines, the combination of a four-stroke cycle-

engine, a fuel-vapor pump to make the same
numberof strokes as theengine, and arranged
to deliver the vapor to the engine only on
every fourth stroke of the pump, and a non-
return valve allowing compression to be ef-
fected independently in both the eylinder of

55
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the four-stroke cycle-engineand in the pump- 65

cylinder, in the manner hereinbefore speci-
fied, substantially as described.

In testimony whereof I have signed my
name in the presence of two subscribing wit-

nesses. |
ROBERT OWEN ALLSOP.

Witnesses:
HARRY SYDNEY GRAINGER,
HAayDoN FREDERICK MARTIN MAYNARD.
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