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UNITED STATES

1,568,431
PATENT OFFICE.

CHARLES J. WESER, OF CLEVELAND, OHIO.

INTERNAL-CCMBUSTION ENGINE.

Application filled April 2¢.

To ol whom it may concern:

Be it known that 1, Caarces J. WEGER, a
citizen of the United States, residing at the
city of Cleveland, county of Cuyahoga, State
of Ohio, have invented a new and useful
Imjprovement in Internal-Combustion En-
cines, of which the following is a specifica-
tiun. ’

“This invention relates to internal combus-
tion engines, and my improvements are di-
rected particularly to an engine of the type
employing s-parate pump and. combistion
evlinders, wherein the combustion cylinder
operates on the tw-.troke cycle principle.

Mainly my invention consists in the provi-
sion of means for thoroughly scavenging the
combustion cylinder, after every power
stroke, with fresh air introduced therein
from the pump cylinder, this introduction
of fresh air continuing until the exhaust
port closes, whereafter, during the initial
portion of the compression stroke in the
combustion cylinder, the continued delivery
of air thereinto carries a predetermined
charge of liquid fuel which is appropriately
timed and injected into the pump cyiinder
for that purpose.

Very high efficiency is attained with my
improved engine, due in large measure to
these causes: ' ‘

(1) The new charge of gaseous mixture
enters a combustion cylinder that has been
swept clear of the consumed and partly con-
sumed products of the preceding power
stroke. '

(2) The mixing of this charge begins in
the pump cylinder during a compression
stroke therein, the pump piston and cylinder
head, having complementary opposed co-
noidal surfzces which prevent the presence
of dead spaces.

(3) The mixture of liquid fuel and air is
forced through an angled passage into the
combustion cylinder, this passage present-
ing surfaces to be bombarded by the fuel
particles, which are thereby smashed and
further comminuted, and also the streams of
fiiel particles are caused to intersect each
other in the angled passage, which thus con-
stitutes a mixing conduit; heat needed for
vaporization being obtained by the transfor-

mation of kinetic energy into heat at im-

pact, also by the absorption of heat from

" the hot walls.

55

(4) Further, the angled passage is direct-

~ for
_.charges of liquid fuel to the pump cylinder,

1924. Serial No. 709,092.

ed upwardly toward its opening into the
combustion cylinder, so that-the scavenging
air issuing into that cylinder is forced
toward the cylinder head, and, aided by
continued flow, mushrooms downwardly to
foree out the ‘burnt gases; also that the
stream of mixture in taking the same up-

-ward course becomes better commingled by

striking against the cylinder head and being
angularly reflected therefrom, and by the
effect of turbulence, maintained during the
continued flow from the angled passage.
Also my invention includes novel means
delivering = predetermined  metered

as well as joint means of control for the air
and fuel supplies.

The improvements comprised in this ap-
plication have resulted from my continued
experiments since the date of my original
application, Serial No. 833,882, filed April
93, 1914; which maturpd into Patent No.
1,206,741, dated Nov. 28, 1916. o

Other features and advantages of my in-
vention will hereinafter appear.

In the drawings:

Figyire 1 is a side sectional elevation of my
improved engine, being a single unit thereof
including pump cylinder and combustion
cylinder. 4 »

Fig. 2 is a front elevation thereof.

Fig. 3 is an enlarged, sectional, partial
view in elevation, of the fuel delivering
means. )

Fig. 4 is a sectional detail view showing
the adjustable fuel metering means. :

Fig. 5 is a partial side elevation, looking
in the direction of the arrow in Fig. 2, and

Fig. 6 is a diagram of the crank shaft,
showing the angular relation of the cranks
for the pump piston and sleeve valve to the
power piston, also showing the cam shaft-
and the relative angularity of the cam for
operating the; fuel delivery pump. _

In the engine unit presented by way of
example in the drawings accompanying Lhis
application, let 1 indicate an air_pumy, cyl-
inder and-2 a combustion cylinder. These
cylinders are placed side by side and are
provided respectively with the pistons 3 and
4, the piston 3 serving the pump cylinder
and the piston 4 serving the combustion
cylinder. A rog 5 connects the piston 3 with
the crank shaft 6 and similarly a rod 7 con-
nects piston 4 with the same crank shaft.
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However, the crank seitings of rods 5 and 7
have different angularity, for reasons which
will appear hereinafter.

The pump cylinder has greater volumetric
capacity than the combustion cylinder, be-
cause it is required to supply air to the lati-
ter for scavenging puFposes during the same
stroke in which it subsequently charges said
combustion cylinder with fuel and air mix-

ture.

An angled transfer passage 8 extends
through the wall of cylinder 2 and through
& web 9 which connects the cylinders 1 and
2. This passage, also an air intake passage
10 through the wall and head of cylinder 1,
are controlled by a sleeve valve 11 that is
reciprocable within cylinder 1 and is oper-
ated by the crank shaft through a con-
necting rod 12. The valve 11 has a port 15
to co-act with passage 8, and a port 14 to
co-act with passage 10. The head portion 15
of cylinder 1 has an annular clearance 16
extending above the upper interior end 17 of
said cylinder, to accommodate the sleeve 11
in its reciprocatory movement; the eylinder
head proper, which contains a continuation
of transfer passage 8, lying in a lower plane
than the head 18 of cylinder 2. One reason
for this arrangement is that thereby the
transfer passage may have its cpening into
the combustion cylinder at a point about
midway the extent of its piston stroke, to
thereby serve certain important functions,
as will presently appear.

The continuation 17* of transfer passage
8 through cylinder head 17 communicates
with the interior of cylinder 1 through 2
port 19 located centraily of head 17. I
will be noted that the interior surface of
head 17 is convex, or of conoidal form, and
that the opposed surface of piston 3 is of
complementary contour. This conformation:
facilitates the mixing of fuel and air in the
cylinder as the piston is rising, by centering
the mass toward the port 19, and eliminating
dead spaces such as would be present if the
piston and head surfaces were fiat. It is
necessary that the piston 8 should have only
a slight clearance from the head 17 when
at the top of its stroke in order that nearty
the entire charge may be transferrod into
the combustion cylinder. -

The combustion eylinder is provided with
an exhaust port 20 located at & point in its
wall where it is controlled by piston 4, nrar
the end of its power stroke. An opening
21, through the wall of cylinder 1, is Pro-
vided for the passage of a charge of liguid
fuel, which is to be injected therein by
suitable pressure means, and a slot 92 in
the sleeve 11 is adapted to register with
opening 21-dyring that portion of the sleeve
movement which oceurs while port 13 un-
covers the transfer pessage 8. -

The disgram, Fig. 8, shows the crank

D31

engle for the combustion cylinder piston
ts be about 70° behind that of the pump
piston, while the crank angle for the sleeve
valve is about 30° behind that of the com-
bustion eylinder piston.

Theretfore, in the operation of my im-
proved engine the pump piston beging its
.down stroke while the combustion eylinder
piston is performing its compression stroke,
(Fig. 1) sald down stroke of the pump piston
starting from the top dead centre of its
crank, while the sleeve valve is moving
upwardly through the major speed sweep
of its crank, in which motion the sleeve port
14 quickly and fully enters into registry with
intake passage 10, and maintains said pas-
sage entirely uncovered, with the sleeve
crank then passing over its dead centre,
while the pump piston performs its down
stroke, so that the fiow of air into the pump
cylinder may be unrestricted throughout
the intake stroke. .

It should be noted that the sleeve port
13 remains out of registry with transfer
Passage 8 all during the pump piston down-
stroke, so that the transfer passage in held

I~
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closed; also that the combustion cylinder

in

piston in the same period has completed its
compression stroke, and has performed the
major portion of its expansion or power
strole,

" Fig. 1 shows the relative positions of the
pistons and sleeve valve when the combustion
cylinder piston has fully uncovered the ex-
haust port 20, at which time the pump piston
is performing its upstroke, thereby forcing
air through the transfer passage, which has
heen opened by the concurrent downward
movement of the sleeve valve, thereby bring-
ing port 13 inte registry with said {ransfer
passage,

Consequently air from the pump cylinder
enters the combustion cylinder just as the
latter has become exhausied to atmosphere,
the cool, fresh air continuing to flow inte
said combustion eylinder, for heat xchange
and scavenging purposes until the piston has
completely closed the exhaust port in the
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initiel portion of its up-stroke. The transfer .

passage has remained fully open during this
operation, because its crank has been pissing
over the lower dead centre, and only begins
to close as the piston begins its compression
stroke, But, just at this point in the oper-
ation, with the exhaust port entirely closed,
the transfer passage still tally open, and
the pump pisfon abiout §0° from the top ot
its stroke, n measured quota of lignid fuel
is injected through opening 21, intc the
pump cylinder, to blend with the air therein
and be forced therewith into the combus-
tion cylinder during the remainder of the
pumnp piston upstroke.

It il now be appreciated that the com-
dementary conoidal surfaces of the piston

’
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and cylinder head, the head surface having
the port 19, establish an ideal contracting
space for initially mixing the fuel and air,
whose stream is first forced against the roof
8 of passage 17° in port 19, and thence de-
flected to traverse said passage. It is my
purpose that the stream of mixture shall be
caused to have sharp impact against a num-
ber of surfaces in its course toward the com-
10 bustion cylinder, so that the heavier fuel
particles may become pulverized, to be more
finely divided. - Therefore, the passage 8 is
given substantially the form shown 1n Fig.
1, with the bend 8* from the horizontal to
‘18 the vertical, and the lower bend 8 into the
upwardly inclined delivery portion 8°.

The upper surface of bend 8* enhances the
mixing effect that occurs in the passage, be-
cause fuel particles bombarding the nearer

20 points in the curved surface will, as deflected
downwardly, intersect other particles whose
surface impaction is delayed by the longer
path they have to take in reaching the more
distant segment of the arc.

25 Jition is true with respect to the curved
surface in bend 8, and thus highly efficient
fuel comminution and fuel and air mixing
is provided in the angled passage 8. I very.
largely attribute the success of my motor to

30 the fine subdivision of the fuel and its very
thorough admixture with the air as the di-
rect result of the peculiar, angled formation

.of the transfer passage. Attention is also
directed to the fact that passage 8 is of

35 relatively small cross-sectional area, to there-
by accord a high flow rate therethrough,
as a contributing factor. Further, it is to be
noted that the delivery portion 8¢ of passage
8 is inclined upwardly, toward one side of

40 the cylinder head 18. The stream of gaseous
mixture is thereby caused to take 2 path
upwardly toward the cylinder head, there-

by avoiding the tendency of the stream-tak-

ing a short cut toward the exhaust port

45 Jquring that portion of the piston stroke

which is performed while the exhaust port

is open; also, by

first, the effect, with the increase in volure,

" s to force downwardly, in advance, any

50 jemaining products of comtbustion. '

The passage 8 is

~ cylinder- as piston 3 completes its upstroke

and sleeve 11 rises to remove port 13 from

registry with said passage. This occurs

55 when piston 4 has moved through rather

more than half its compression stroke, the

mixture remzining in a turbulent state while

the compression is being completed.

~ Kiring of the compressed charge is effect
% in the usual manner by spark plug 23.

For fuel injection purposes I provide 3

pump having a cylinder 24; which extends

from a housing 24*, supported as by & brack-

et 95 that is secured to the crank case.

i '(See Fig. 8.) ~A pisten 20 is reciprocable.

The same con-

‘upper cpening of passage

filling the cylinder head.

shut oft from the pump-

8

in cylinder 24, the piston rod 27 operating
through a bushing 28 provided in the lower
portion of cylinder 24 and having a head
972, with which a cam 29, carried by a cam

shaft 80, co-acts. The piston 26 is held nor- 7

mally in and is returned to its lowermost
position by means of a spring 31 that bears
downwardly upon head 27%. - Power is suit-
ably communicated from the crank shaft to
rotate the cam shaft 30, the operating means
here shown being a chain 32 connecting
sprockets 33, 34 respectively upon the crank
shaft and cam shaft. Fuel is delivered to
cylinder 24 as from a tank 35, entering by
means of a pipe 36, through a two-way pas-
sage 37, that opens into cylinder 24 both
above and below piston 26. When the piston
is in its lower position (see Fig. 3) fuel
enters only above the piston, filling the cyl-
inder space 38, but as the piston rises, to
force fuel upwardly through pipe 39, for
delivery into the pump eylinder 1, it theveby
uncovers the lower portion of the two-way
passage 37, allowing liquid fuel to be drawn:
therein. by suction from the inereasing vol-’
ume and by the gravity head of the fuel.
As piston 96 descends, the fuel drawn into
the lower chamber is forced back into pas-
sage 37, against the gravity head in feed
pipe 36, until the piston has uncovered the
37, thus exposing
the fuel to be acted on Dy the depression in
cylinder 24. The quantity of liquid fuel
which can be injected into the pump cylin-
der 1 is controlled by means of an adjustable
needle valve 40, (Fig. 4) provided therefor
in a boss 42 that is suitably secured to the
wall of .cylinder 1, said boss, at its inner
portion, being recessed to receive a threaded
plug 43 that is pierced with a fuel delivery
orifice 44. : ~
The boss 42 is recessed at its outer por-
tion to Teceive a hollow, interiorly threaded

member 45, having a head portion 46 by

which it may be manipalated, said head por-
tion engaging an arm 47 that Is bifurcated
at its free end 48, (Fig. 5) to receive » pin
49 carried by a control bar 50. The boss 42

is interiorly threaded in is outer recess, and

the member 45 i provided with an exterior
cerew thread to engage therewith, so that
as the member 45 is turned in either direc-
tion it will thereby regulate the extent of
the clearance between the needle valve and
its seat, to thus meter the quantity of liguid
fuel injected during an upward stroke of
plunger 26. ‘

The capacity of fuel pump-chamber 88 is
in excess of the fuel charge requirement for
a single injection, and therefore by-pass
fneans are provided to return the unused
quantity of liquid fuel to the fuel supply -
fine 51. These means include an. oritfice H2,
Jeading from pump chamber 38, through the
will of eylinder 25 and  min mieating with-
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which contains a ball

ally closes the orifice 59

ter 1 O‘f a bpunrr 35, & pipe

56 connects valve charaber 53 with {uﬂ 1isup-
,

pr edetermined to vermit t’n el m( tion
to ceeur at n ’aresrure, wlc- spring
however yieldi hat g #2 pressire
is exceeded, and

I open for the b

"x

The stem 57 3
ed into ‘me uwmbu 43, a
head 38 for )
the.valy e. the "d’h
tocl m ':}

"“he con sz 30

alle oper: i 1 conn
2 pin 61 te >

128 2 mmrlmi
adjustment in setiing
nent being

o
2

» Which may have 2 sait-
ecijon, as at 80, also has
the bifurcated end of a
lever 62 *P\hu:n ope afﬂs the throttle valve 63,
Hence, the sir supply and the fuel supply
may be pmpn"”fe ali; controlled in a emﬂla
opnntmn
The throttle .valve is shown as located in
an air sup: ly pme 82 w bflh connects with a
funnel sh med device 65 that "ommunim tes
with the intake port 66, mllszned with pas-
212”9 10, for the dch\‘“rv of air LO the pump
cylinder 1 I through sleeve port 14,
Veriations within the spirit and scope of
my invention are equally compl‘eh nderi by
the foregoing disclosure.
T elaim:
1. The new methed of creating o power
stroke for an internal covnbua«twn cylinder,
which consists in ‘expanding to atmosphere
the burnt gases of a previous power stroke,
then dulvermfr to sald cylinder part of g
pressure charge of air, to scavenge it, then
adding liquid fuel {0 the remsinder of ¢ said
air c}m'oe, while continuing deliv ery there-
)0 o the cylinder as g new \:\")iosmn cha arge,
wand su?);utmw the air and Iuel to mixing
Lovlchuom dw-m‘f d@hverv
" 2. In an )ntm-n,,p combustion o ongine in-
4 cluding sepanue pump and u,n\bus’a en eyl
inders arranged side by mde. the combina-
tion of connecting means for said cyiinders
D"nnded mt}» an angled con ninicating
rge, 2 slidable valve within said pump
50 m/h ter to control sald passage and means
for passing fresh air and fuel m Ixture in
sucr'ehmnn Hu'murh said passage.
3. an ‘internal combustion engine
chldmn separate nump and (()*nbusnen crl-
5 inders arran wed side by side, said pump
eylinder having greater volu mvtvxc capacity
than said combustion u“qder, n combmn-
tion, comnecting means for spid eylinder
p-'mumd with an angled L‘OPNIHIH}CMI';”
8¢ passage, nir intnke mesns for said pmp
cylinder, exhaust means for said comby stien

20

38

[52]
i

40

in-

cylinder, and control menns for maid pax—

KLee

LA

)10 to permit the fransfer of seq
from the pump cylinder to the
on cyiinder while the exhenst means

s Ope

ringy aiy
combuisti

secured by a”

v side, said pump
dhmdnc capaeily
ader, m combing-
for g&m vhzmevs

ang, timed with
e\haum means, to injsct
pump cvlinder, so thet
air may Uzt
he Cnmmz

aung

- 1stion- engine in-
p and combustion eyl-
by sxde, seid pump

]11 ?@" na\'nw greater volunetric 3’}&@15‘]
m v said cmmw ion cviinder, 1he combina-
tion of connecting mesns for spid cvlinders
p"ov*o”el with a commun wswm passage,

2id passage having & horizonial portion, a

umtm' ing po tion whxb iz angled relative-
vy to said hor izontal portion, aﬂ& a delivery
portion which is angled v ”'elstzvdj to said
continning por tion, said uehvem portion
?‘mw _A‘ecim mw of the comous’iem
Vuz:d r toward its head, ‘vuernwy said pas-
sage serves successively. £ u»r the }:I“a’wfe to
the mm‘; stion cylinder m scevenging air,
and 2s s mixing comml., for the ¢ L&nsxer N
hqmu mel and air therato.

8. In an internal COH‘bH‘-LI()TE engme in-
cluding separate pump and comi)uqufm eyl
inders w‘rmwrd “side by qzde, s2id Dump
cylinder Havnw greater volumetrie ¢ ngacu
than swd combasumﬂ M/amde' the mnm-
nmfzon of connecting means for said cylin

lers provided wuh 8

"‘EI’FJ

cwvnumcahm pas-
sage, said Passage extending horizontal iy
ﬂz 'mmh the hem’ of the pump cylinder and

opening into said cylinder th*'ouﬂ'h a cen-
trally dzsposed po;t said passage Mvmw a
continuing portion which is angled rela-
tively to said horwonml portion, “and 2 de-
livery portion v"nc.. is angled i'elahv ely to
said continuing port tion, said (iehver y por-
u(m being diz '90"@(1 imermnv of the com-

bustion cv,md\ ev toward its head, Whercby
md Dassage serves mmccsmel} for ti.e
anster to the combustion cylinder or

sc wenging air, and &s g mz\mg conduit for
the tr 1) usfor of liguid fuel and air thereto:
7. In an internal ombmimﬂ engine in-
cluding separate pump and combustion cyl-
inders arranged side by side, said pu'np
cylinder h""mg greater volumetric capacity
than said combustion cylmder the combx-

D communicating
Do for said pump &
ey » said combustion
ey ;:m" mscwn op-

mi com’bumon Lyi-
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nation of connecting means for said cylin-
ders provided with a communicating ' pas-
sage, suid passage serving as a combined
transfer and mixing conduit, and present-
ing a succession of angled portions each
pounded by curved surfaces opposed to the
stream of fuel mixture for bombardment
thereby, o create intersecting paths for tuel
particles in said stream.

. In an internal combustion engine in-
cluding separate pump and combustion cyl-
inders arranged side by side, said pump
cylinder having greater volumetric capacity
than said combustion cylinder and having
an air intake port, said combustion cylinder
having an exhaust port, in combination, con-
necting means for said cylinders provided
with a transfer passage, a ported sleeve
valve within said pump cylinder to control
the air intake and transfer, pistons respec-
tively in said cylinders, the piston for the
combustion cylinder controlling the exhaust

" port therepf, and a crank shaft, connections

Setween soid crank shaft, pistons and sleeve
valve, the crank settings of the connections
being so related that air is admitted to the
pumy cylinder at the beginning of the pump
piston down stroke, while the combustion
cylinder piston is performing its compres:
sion stroke, the air intake closing substan-
tially as the pump piston begins its up
stroke, the combustion eylinder piston open-
ing the exhaust port during the up stroke

of the pump piston, and the transfer pas--

sage being opened by the

sleeve valve be-
fore the exhaust is closed.

9. In an internal combustion engine in-
cluding separate pump and combustion ¢yl

40

(=
[

80

85

inders arranged side by side, sald pump
eylinder having greater volumetric capacity
than said combustion cylinder and having
an air intake port, and liquid fuel injection
means, said combustion cylinder having an
exhaust port, in combination, connecting
means for said cylinders provided with a
transfer passage, a ported sleeve valve with-
in said pump cylinder to control the air
intake and transfer, pistons respectively in
said cylinders, the piston for the combustion
eylinder controlling the exhaust port there-
of, and a crank shaft, connections between
caid crank shaft, pistons and sleeve valve,
the crank settings of the connections being
o related that air is admitted to the pump
cylinder at the beginning of the pump pis-
ton down stroke, while the combustion cyl-
inder piston is performing its compressicn
stroke, the air intake closing substantially
as the pump piston begins its up stroke,
the combustion cylinder piston opening the
exhaust port during the up stroke of the
pump piston, the transfer passage being
opened by the sleeve valve before the ex-
haust is closed, and means for actuating the
fuel injecting means as the combustion cyl-

8

inder piston closes the exhaust port, where-
after a mixture of air and fuel is trans-
ferred to the *combustion cylinder during
the compression stroke of its piston. ‘

10. In an internal combustion engine in-
cluding separate puirp and combustion cyl-
inders arranged side by side, the combina-
tion of connecting means for said cylinders
provided with a transter passage, and con-
trol means therefor whereby fresh air and
fuel mixture are successively delivered to
the combustion cylinder, said passage hav-
ing a delivery portion which is directed to-
ward the hiead of the combustion cylinder.

11. In an internal combustion engine in-
cluding separate air-pump and combustion
cylinders, the combination of connecting
means for said cylinders provided with a

“transfer and mixing conduit, control means

therefor whereby fresh air and fuel mix-
ture are successively delivered to the com-
bustion cylinder, and means for injecting
Jiquid fuel into-said pump cylinder, said
conduit: being angled and presenting 2 suc-
cession of curved surfaces opposed to the
stream of fuel and air, for bombardment
thereby, and to direct fuel particles nto
intersecting paths for admixture.”

12. In an internal combustion engine
including separate air-pump and combus-
tion cylinders, said pump cylinder having
greater volumettic capacity than gaid com-
bustion cylinder, the combination of de-
layed fuel injecting means for said pump
cylinder, connecting meaps for said cylin-
ders provided with a transfer and mixing
condnit. control means theréfor adapted for
the admission first of scavenging air alone
into the combustion cylinder, and then for
continued admission with the added fuel to
provide a combustion charge.

13..In an interna! combustion engine ins
cluding separate air pump and combustion
eylinders, pistons respectively for said cyl-
inders, said pump cylinder having greater
volumetric capacity than said combustion
eylinder, the combination of delayed fuel

injection means for said puwp cylinder,

connecting means for said cylinders pro--

vided with.a transfer and mixing conduit,
and control means therefor adapted for the
adiission first of.scavenging air alone into
the combustion <cylinder, and then for con-
tinued adnission with the added fuel to
provide a combustible charge, all during
a single stroke of the combustion cylinder
pistor. i

14. In an internal combustion engine in-
cluding separate air-pump and combustion

cylinders arranged side by side and pistons

respectively therefor, the pump piston hav-
ing a conical surface, in combination, means

for injecting liquid fuel into said pump .

evlinder, connecting means for said cylin-

ders provided with a transfer conduit, the
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pump cylinder head having o cumicp! inmer
surince and & passage adapted o co-get
with said - transfer conduit, snd control
means for said conduit, whereby {resh .air
and_fuel mixture are successively delivered
io the combustion ‘sylinder, the conicity &f -
the pump-piston and cylinder - head ‘suza
fnces co-acting to direct the charge toward
the opening for the passgge in the pump
cylinder head, : o ‘

15. An internal’ combustion engine in-
cluding & pump eylinder baving o piston,
soid cylinder having a delivery pors dis-
posed centrally in ifs hend, the inner sur-
face of the cylinder head snd the opposad
surface of the piston having complementary
concidal form, to centre the. charge toward
said port. '

16, In e=n internal combustion engine in-
cluding” separate pump and  combustion
eylinders arranged side by side, the combi-
nation of connecting means for szid eyl -
ders provided with & transfer Dassage * on-
trol means therefor, said pump cylinder
having an air intake passage through itg
head, control means therefor, and com-
stricied means for delivering air to said
intake passage. :

17. In an internal combustion engine in-
cluding separate gir-pump and combustion
cylinders provided with ¢ransfer means,
the combinstion of & iquid fuel pump,
means of communication between said fuel
pump and air-pump cylinder, actusting
means for said fuel pump, and means fop
metering the liquid fuel charges injected by
said fuel pump. .

18. In an internal combustion engine in-
cluding separate air-pump end combustion
cylinders provided with ¢ransfer mesns,
the combination of sepsrate sir supply

Jintzke passage,

means and liquid fuel supply mesns for
said sir-pump. cylinder, respective control
means for said air and fuel supplies, and
common means for actuating smdp controls,
- 18. An internal combustion engine . hav-
ing e cylinder provided with an indirect
and means .for successively
delivering fresh air and fuel mixture to

said cylinder through said passage.

20. An internal -combustion engine hav-
ing 2 cylinder provided with an indirect
intake pegsage, and means for successively
delivering fresh air and fuel mixture to said
cylinder through seid passage, said passage
presenting an impaction surface opposed to
fhuid flow. _

21. An_ internal combustion engine hav-
ing g cylinder and 2 piston therein, said
cylinder provided with g passage opening
tporeinto nearly midway of the piston

stroke, and means for successively. deliver-

ing fresh air and fuel mixture through said
passage. :
.. 22. In an internel combustion engine in-
cluding separate pump and combustion cyl-
inders arranged side by side, the combina-
tion of connecting mesns for said cylinders
provided with & connecting passage, a valve
to control said passage, and means for
passing fresh sir and fuel mixture in suec-
cession throuégfh said passage.

23. In an sternal combustion engine in-
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cluding separate’ bump and combustion cyl- .

inders arranged side by side, the combina-

tion of connecting means for said cylinders

provided with an angled connecting pas-
sage, &% valve to control. said passage and
meaits for passing fresh air and fuel mix-
ture ia succession through said assage,
Executed the 2ist day of April, 1994,
CHARLES J. WEGER.
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