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UNITED STATES

CHARLES ERNEST DAWSON, OIF HYTHE, ENGLAND.

INTERNAL-COMBUSTION ENGINE.

SPECIFICATION forming part of Letters Patent No. 719,199, dated January 27, 1908.

Application filed December 10,1800, Serial No. 39,427,

(No model.)

To all whom it may concerm:

Beitknown that I, CHARLES ERNEST DAW-
SON, engineer, a &,ub;]ect of the King of Great
Brmmn and ireland, residing at “The Villa,”
Hythe, near Sonthampton, KEngland, have in-
vented certain newand useful Improvements
in Internal-Combustion Engines, (for which
I have made application for Datent in Great
Britain, No. 9,055, and dated May 16, 1900,)
of which the followmw 1S & speelﬁcatlon

My invention 1@1&1}95 to 1nternal-combus-
tlon engines in which light or heavy oils are

~used, and has for its object to provide a sim-

ple and reliable engine of the two-stroke-cy-
cle type. |

My invention is also designed to enable the
engine to be worked with a charge free from
spent gases and at the same time to prevent
part of the explosive charge from following
the exhaust-gases, and so being lost.

My invention consists in attaching in any

sultable manner to the main piston a displac-

ing-piston of suitable area, which discharges
through ordinary non-return valves into two
regervoirs, each of considerable capacity.
These reservoirs both communicate with a
common passage leading to.the combustion-
space of the eylinder, but are each independ-
ently closed by valves so controlled that the

contents of one of the reservoirs are dis-

charged through the c¢ylinder when the piston
passesexhaust-portsin theeylinder-walls and
the pressure has fallen sufficiently, thus thor-
oughly scavenging the eylinder. The spring
controlling the valve which closes the second
reservolr is so proportioned with regard to
the reiative areas of the two valves that the
second valvecannotopenuntilthescavenging-
alr from the first reservoir has passed into the
cylinder. A graduated charge of heavy or
light oil vapor is then admitted to the cylin-
inder through the second valve.

My invention also consists in a double-act-
ing two-stroke-cyele oil-vaporengine in which
my scavenging arrangements are applied.

- Intheaccompanyingsixsheetsof drawings,
Figure 1 is a secticnal elevation of a single-

acting engine construected according to my |

invention and suitable for propulsive pur-
poses. Kigs. 2 and 3, Sheets 2 and 3, repre-
sent 1n plan a complete double-acting engine

oil eharge which enters by the pipe 55.

| constructed in accordance with the invention.

Figs. 4 and 5, Sheets 4 and 5, show a central
longitudinal section of the -engine, the dis-
placer-piston appearing in both figures for
the sake of clearness. INig. 6 1s a partial ver-
tical section of Ifig. 5 on the line xz . Iig.
7 18 a cross-section of Fig. 5 on the lines v ¥
and z z.

Referring to Fig. 1, upon the front end of
the motor- eyhnder 1 1 form a displacer-cyl-
inder 2, and I fit the motor-piston 3 with a
trunk displacer-piston 4, which works within
the cylinder 2. To this displacer-piston I at-

tach the usual connecting-rod 4*, whichdrives
i ontotwo fly-wheel disks secured to the power-

shaft 7, only one of the disks 6 being shown

in Hig. 1, and works within a closed casing 8,

formed as an extension of the displacer-cyl-
inder. Thespace9 behind the displacer-pis-

ton is isolated from the motor-cylinder by

the piston 3 and isin free communication with
the atmosphere through the openings 10. 1

may in some cases omit the separate dis-

placer-piston 4 and utilize the front of the
piston 3 as displacer by making the clearance

volume in front of the piston 3 sufficiently

small. The displacer-piston on its backward
stroke draws in a charge of air through the
non-return valve 11, fitted in the side of the
crank-chamber, and upon its forward stroke
expels a portion of the air charge through the
non-return valve 12 into an air-reservoir 13,

the remainder of the charge passing to the

vaporizer 28 through the flap-valve 14 and
the vaporizer-valve 15, where it takes up the
The
passage 17, which leads from the vaporizer, I8
fitted with a throttle-valve 18 and communi-
cates with a chamber 19 on the upper side of
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a spring-controlled valve 20, which chamber
is formed upon the motor-cylinder cover.

The chamber beneath the valve 20 communi-
cates bv a passage 21 with the air-reservoir
13 and opensinto the motor-cylinder through
a spring-controlled valve 22, the stem 23 of

which passes centrally up Lhroufrh the hollow

stem 24 ol the valve 20. Exhaust—-ports 25

are formed in the walls of the motor-cylinder
and are arranged so that they are completely
uncovered when the motor-piston has reached
| the end of its working stroke.

When this
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takes place, the pressure in the cylinder has!
fallen sufficiently to allow the valve 22 to

open under the pressure of the charge of air
stored in the reservoir 13, which overcomes
the force of the spring 26. A quantity of air
then rushes throngh the eylinder, thus thor-
oughly seavenging out the exhaust products.
The spring 27 1s so proportioned to the rela-
tive areas of the two valves that the valve 20
cannot open until the scavenging-airfrom the
reservolr 13 has passed into the cylinder. The
fall of pressure then permits the valve 20 to
open and discharge the mixture of air and
vaporized o1l from the vaporizerinto the cyl-
inder. Compression of the charge is then ef-
fected by the piston 3 on its return stroke, the
valves 20 and 22 closing under the increased
pressure and thedisplacer-piston 4atthesame
time drawing in a charge of air through the
valvell. When the motor-piston reachesthe
end of itsstroke, ignitioniseffected by an elec-
tric spark which passes between the contact-
points 29 and 30 of the ignition-plug 31, and
the cycle of operation is repeated. The ex-
haust products are conducted away by a pipe
82 and utilized to vaporize the oil by passing
them throngh a casting 33, which is united to
the vaporizer 28 by a heat-conducting web 34.
The vaporizer is fitted with internal ribs 35,
which are provided in order to cause thorough
mingling of the air and oil charge and also to
increase the internal heat-transmitting sur-
face, and wire-gauze or other suitable mate-
rial 18 arranged interleaving the ribs 35, as
indicated by bhe dotted lmes S0 as to mbme
thorough division of the oil-vapor.

Refet ring now to Figs. 2 to 7, inclusive,
which illustmte a double-aeting engine con-
structed according to my invention, a double-
acting air-pump c¢ylinder 60 is secured to the
front end of a water-jacketed motor-cylin-
der 61. The piston 62 of the motor-cylinder
18 made of considerable length, but hollowed
on both sides, the projecting parts 63 63 on
both sides being made of very thin metal

clesely fitbing the cylinder, so that the piston

is su elentlv cooled by the cylinder-walls
without internal water circulation. Piston-
rings 64 are placed at the thickened central
part 65 of the piston.

length that exhaust-ports 80* in the center of

the . cylinder are fully opened when said pis- |

ton has completed either a forward or a back-
ward stroke. Between the motor and air-
pumpecylinders I provide a water-cooled stuff-
ing-gland 66, having suitable packing 67 on
the end of the gland on the air-pump cylinder
side. Fixed tothe piston 62 and sliding within
the stuifing-gland 66 is a piston- _rod 68, to
which is alse secured an air-pump piston 69

The rod 68 is carried through a gland 70* in
the forward cover of the air-pump and is
guided by means of a trunk-guide 71. A con-
neebmﬂ*-rod 72 connects the ﬂ*mde 71 with the

This piston is of such a |

- e e T e

719,199

70. The air-pump eylinder 60 has at its for-

ward end an air-suction valve 74 and a non-

retarn air-delivery valve 75 diametrically
opposite.each other.
76 and 77 are placed at the other end of the
pump. (See Figs. 3 and 7.). The delivery-

valvaes 75 and :7 are connected to a reservoir.

78, supported above the motor-cylinder, but
a little on one side of its vertical axis.
Formed on each end of the motor-eylinder

and leading to ports 81 and 82 are chambers

79 and 80, containing spring-controlled valves
similar to those used in my single-acting en-
gine. When a forward stroke takes place,
the air-pump piston 69 displaces air into the
reservoir 73through the pipe 87,some of which
air will pass, by means of a pipe 83 and flap-
valve 84, into a second reservoir 85. A small
pipe 86 from an oil-vaporizer conducts oil or
vapor into the pipe 83, whence it is carried by
the airinto the reservoir 85. When the piston
62 uncovers the ports 80*, the exhaust-gasesin

the rear portion of the cylinder pass out

through these ports. “I'he pressureft there then
beenmm oreduced,thespring-controlled valve

88 opens, causing compressed air from the res-

ervoir 78 to ﬂush the cylinder. Since this air

expands within the eylinder, its pressure also

becomesless, permitting the spring-controlled
valve 89 to open, whereby explosive mixture
from the reservoir 85 is admitted to the rear
of the cylinder.
stretched across the passages 93 and 94, Figs.
3 and 7, which lead from the reservoir 8o to
the eylinder, to prevent firing back when 1g-
nition of the charge takes place in the latter.
As the piston 62 performs its return stroke
compression of the newly- admitted charge

‘and ignition thereof takes place by means of

the ignitien-plug 81* in the rear end of the
cvlinder, while the cycle c¢f operations just
described is commenced in the front end of
the cvlinder. Thus an explosion takes place
at each end of the eylinder every revolufion

of the engine, the exhaust-gases being in each

case expelled by com pressed alr and replaeed

by a new charge.

Having now “described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. In an internal-combustion engine of the

two-stroke-cycle type having an air-displacer
discharging into two reservoirs communicat-
ing with a chamber connected to the engine-
cyiinder through openings situated above
each other, a valve controlling the passage
from theupperopening of the chamber, above
a second valve controlling the passage from
the lower opening to the engine-cylinder, the
upper valve having a hollow stem, and guid-
ing the lower Valve, substantlally as de-
seubed

- Corresponding valves
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Pieces of wire-gauze may be
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. A double-actinginternal-combustionen-

ﬂ*me of the two-stroke-cyecle type having a

65 power-shaft 72, which is inelosed by a casing i double acting air-pump delivering into a

130
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scavenging-alr reservolr, a second reservoir
in valve-controlled communication with- the |
scavenging-reservoir, spring-adjusted scav-
enging-air and chawe admitting valves con-
1310111::1'3‘ passages between both ends of the
motor- cyhndeI and the two reservoirs, sub-
stantially as deseribed.

1
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In witness whereof I have hereunto set my
hand In presence of two witnesses.

CHARLES ERNEST DAWSON.

Witnesses:

BERTRAM IH. I. MATTHEWS,
GEORGE l. BRIDGES.
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