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Patented Jan. 5, 1926. 1,568,431 
UNITED STATES PATENT OFFICE. 

CHARLEs J. WEER, OF CLEVELAND, OHIO. 

INTERNAL-COMBUSTION ENGINIE. 

Application filed April 28, 1924. Serial No. 709,092. 

7"o all nu hom it may concerm: 
Be it known that I, CHARLEs 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 
Improvement in Internal-Combustion En 
gines, of which the following is a specifica 
ti( n. m 
This invention relates to internal combus 

tion engines, and my improvements are di 
rected particularly to an engine of the type 
employing separate pump and combustion 
cylinders, where in the combustion cylinder 
operates on the tw. -stroke cycle principle. 
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 cylinder 
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 connbustion 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 surfaces 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 
fuel 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 
Mainly my inventioin ºonsists in the provi 

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 
force 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 
a charges of liquid fuel to the pump cylinder, 
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 
23, 1914; which matured into Patent No. 
1,206,741, dated Nov. 28, 1916. Other features and advantages of my in 
vention will hereinafter appear. 

In the drawings: . 
Figure 1 is a side sectional elevation of my improved engine, being a single unit thereof 

including pump cylinder and combustion 
cylinder. " . - 

Fig. 2 is a front elevation thereof. 
Fig. 3 is an enlarged, sectional, partial 

view in elevation, of the fuel delivering 
88S. 
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 pSton 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 his 
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 rod 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 settings of rods 5 and 
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 liat 
ter for scavenging puffposes during the samme 
stroke in which it, subsequently charges said 
combustion cylinder with fuel and air mix 
ture. 
An angled transfer passage 8 extends 

through the waii of cylinder 2 and through 
a 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 1 has a port 13 
to co-act with passage 8, and a port 14 to 
co-act with passage 10. The head portion 15 
of cylinder l 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 cylinder 
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 opening 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 communicates 
with the interior of cylinder 1 through 8. 
port 19 located centrally of head 17. At 
will be noted that the interior surface of 
head 17 is convex, or of conoidal form, & Eid 
that the opposed surface of piston 3 is of 
complementary contour. This conformation 
facilitates the mixing of fue 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 3 should have only 
a slight clearance from the head 17 when 
at the top of its stroke in order that, nearly 
the entire charge may be transferred into 
the combustion cylinder. 
The combustion cylinder is provided with 

an exhaust port 20 located at a point in its 
wall where it is controlled by piston 4, near 
the end of its power stroke. An opening 
21 through the wall of cyliinder 1, is pro 
vided for the passage of a charge of liquid 
fuel, which iš to be injected therein by 
suitable pressure means, and a slot 22 it 
the sleeve i is adapted to register with 
opening 2i dring that portion of the sieeve 
movement, which occurs while port 13 un 
covers the transfer passage 8. 
The diagrgia, Fig. 6, shows the crank 

&ngle for the combustion cylinder piston 
to be about 70° behind that of the pump 
piston, while the citank angle for the sieeve 
valve is about 30° behind that of the com 
bustion cylinder piston. 

Therefore, in the operation of my im 
proved engine the pump piston begins its 
down stroke while the combustion cylinder 
piston is performing its compression stroke, 
(Fig. 1) said down stroke of the pump piston 
starting from the top dead centre of its 
crank, while tile sleeve valve is moving upwardly through the major speed sweep 
of its crank, in which notion the sleeve port, 
14 quickly and fully enters into registry with 
intake passage it), and maintains said pas 
Sage entirely uncovered, with the sleeve 
crank then passig over its dead centre, 
while the pump piston performs its down 
stroke, so that the fiow of air into the pump 
cylinder may be un restricied 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 
closed; also that the combustion cylinder 
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pistol in the same period has completed its 
compression stroke, and has performed the 
major portion of its expansion or power 9 
stroke. 

Fig. 1 shows the relative positions of the 
pisions 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 
been opened by the concurrent downward 
novement of the sleeve valve, therebybring 
ing por 13 into registry with said transfer 
patssage. 

(Consequently air from the pump cylinder 
enters the combustion cylinder just as the 
latter has become exhausted to atmosphere, 
the cool, fresh air continuing to flow into 
said combustion cylinder, for heat, exchange 
and scavenging purposes until the piston has 
coapletely closed the exhaust port in the 
initial portion of its up-stroke. The transfer 
passage has remained fully open during this 
operation, because its crank has been passing 
over the Lovyet de?di centre, and only be?ins 
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 stil fully open, and 
the pump pision about 60° from the top of 
its stroke, a measured quota of liquid fuel 
is injected through opening 21, into the 
pump cylinder, to blend with the air therein 
and be forced there with into the combus 
tigin cylinder during the remainder of the pimp piston upstroke. 

it will now be sppreciated that the com 
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lementary coioidal 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 
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 
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 in Fig. 
1, with the bend 8° from the horizontal to 
the vertical, and the lower bend 8 into the upwardly inclined delivery portion 89. 
The upper surface of bend 8 enhances the 

mixing effect that occurs in the passage, be-, 
cause fuel particles bombarding the nearer 
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. The same con 
dition 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 
the fine subdivision of the fuel and its very 
tlhorough 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 
relatively small cross-sectional area, to there 
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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 
the cylinder head 18. The stream of gaseous 
mixture is thereby caused to take a path 
upwardly toward the cylinder head, there 
by avoiding the tendency of the stream - tak 
ing a short cut toward the exhaust port 
during that portion of the piston stroke 
which is performed while the exhaust port 
is open; also, by filling the cylinder head 
first, the effect, with the increase in volume, 
is to force downwardly, in advance, any 
remaining products of combustion, 
The passage 8 is shut off from the pump 

cylinder as piston 3 completes its upstroke 
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' (See Fig. 3.) A pist.cn 26 is reciprocable wall of cylinder 3... and initianicating with 

pump having a cylinder 

and sleeve 11 rises to remove port 13 from 
registry with said passage. This occurs 
when piston 4 has moved through rather 
more than half its compression stroke, the 
mixture remaining in a turbulent state while 
the compression is being coupleted. 

Firing of the compressed charge is effect it 
in the usual manner by spark plug 28. 

For fuel injection purposes I provide : 
. . . 24, which extends 

from a housing 24, supported as by a brack 
et 25 that is secured to the crank case. 

in cylinder 24, the piston rod 27 operating 
through a bushing 2S provided in the lower 
portion of cylinder 24 and having a head 
27, with which a can 29, carried by a can 
shaft 30, co-acts. The piston 26 is held nor 
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 camshaft 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 2 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 cylinder 1, it thereby 
uncovers the lower portion of the two-way 
passage 37, allowing liquid fuel to be drawn 
therein by suction from the increasing vol 
ume and by the gravity head of the fuel. 
As piston 26 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 upper opening of passage 37, thus exposing 
the fuel to be acted on by the depression in 
cylinder 24. The quantity of liquid fuel 
which can be injected into the pump cylin 
der 1is 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 receive a hollow, interiorly threaded 
member 45, having a head portion 46 by 
which it may be manipulated, said head por 
tion engaging an artin 47 that is bifurcated 
at its free end 48, (Fig. 5) to receive a pin 
49 carried by a control bar 50. The boss 42 
is interiorly threaded in its oriter recess, and 
the member 5 is provided with an extarior 
screw thread to engage there with, 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 liquid 
fitel injected luring an upward stroke of 
plunger 26. 
The capacity of fuel pump chamber 38 is 

in excess of the fuel charge requirement for 
a single injection, and therefore by-pass 
means are provided to return the unused 

75 

80 

85 

90 

95 

00 

05 

120 

13 

quantity of liquid fuel to the fuel supply 
line 51. These means incluide än orifice 52, 
leading from pump chamber 38, through the 

w Maj 2. 



valve chamber 53, which contains 3 ball 
& that normally closes the orifice. 52 

et the pressure of a spring 55. Å, pipe, 
56 connects valve charaber 53 with fuzei sap 
pily pipe 51. The strength of spring 55 is 
predeteriained to periinit, tie filei injection 
to Gcct i at a giver: Pressure, said spiing 
however yielding whea that given pressure 
is exceeded, and hereby causing valve 5 i to 
open for the y-passing of the unused fuel. 

"The ste) 5 of Freedile yra ?v'e 4-0 is i . : ??? È read 
ed into tie ember 45, and has a knurled 
head 58 for inantlai adjustment in settin 
the valve, the adjustinent being secured by a 
?aci? Gi, š83. 
The control bar 50, which may have a suit 

alie operating connection, as at 60, also has 
8 pin 61 jo engage the bifurcated end of a lever 62 which operates the throttle valve 63. 
Hence, the air supply and the fuel supply 
may be proportionally controlled in a single operation, 
The throttle valve is shown as located in 

an air supply pipe 83 which connects with a 
funnel shaped device 65 tilat, communicates 
with the intake port 66, aligned Kvith pas 
sage 10, for the delivery of air to the purp 
cylinder 1 through sleeve port. 14. 

Variations within the spirit and scope of 
any invention are equally comprehended by 
the fol'egoing lisclosure. ** 

clain : 
1. The new method of creating a power 

V 

2) 

• ??? 

stroke for an internai combustion cylinder, 
which consists in expanding to attinosphere 
the burnt gases of a previous power stroise, 
then delivering to said cylinder part of a 
pressure charge of air, to scavenge it, then 

. adding lieluid fiel io the remsinder oi said 
40 air charge, while continuing delivery there 

of to the cylinder as a new explosion charge, 
kand subjecting the air and fuel to illixing 
conditions during delivery. 

2. in an intern: coabustion engine in 
45 cluding separate planap and coin bustic cy. 

inder's arranged side by side, the coinabia:- 
tion of connecting means for said cylinder's 
provided with an angled coininiinicating 
passage, a slidable valve within said pump 
cylinder to contro said passagre and means 
for passing fresh air and fuel mixture in 
succession through sail passage. 

3. in an internal combustion engine in 
cluding separate plaap and connoustion cyl 
inders arra Inged side by side. said punap 
cylinder having greater volunetic capacity 
than said combustion cylinder, ia combina 
tion, correcting means for said cylinders 
provided with a in a Figgied communicating 
passage, air iniake means for said pulp 
cylinder, exhatist means for said combustion 
cylinder, andi control means for saidi pas 
sage opeiable to permit the transfer of scK.v- 
cirgig ai; from the pump cylinder to the 
co:Yblistion ('y'inder while the exhaust neans 

5 3 

reta; ia oper following rejection of a buraš, clErgre. 
i. in 37 internal combustion engine in citriding separate pump airied combustion cyd 

inders araged side by side, said ?imp 
cylinder ha ving grefter volummetric capacity 
iar saici c on cyiiider, in coinbina 
tion, come * for saidi cylinders 

ingled communicating 
Is for s8ie 
or said coiabastion 

cylinder, confroi inneans iet said passage op 
cyliider, e?fi tist innen 

2, Sir II 

ei'alie to perinit the transfer of scavenging 
ait' from to širše 
cyinder shiie the exhausí seans remain 
ape folioving the rejection of a iura, charge. 
and Mie?tas, timed Twiti i ?ine closing o? saidi 
exhaus& aeans, to ct liquid iate the 
puimp cylinder, so tinaï ». CitizÉure o$ ºriel 3):8. 
air may their flow througi, saic assage ini 
the conblastieri cylinder. 

5. in an intext: combistio: engine in 
cluding separte prap End econablastion eyi 
indle's arraigei side by side, si pump 
cylinder having greater rollimetric capacity 
than said combustion cºindier, the combina tio of connecting meais for sæid cylinders 
provided with a consult::icating assage, 
said passage having a horizontal portion, a 
continuing pertia: which is angled 'etative 
ly to said horizontal portion, and a delivery 
portion, which is angled relatively to said continling portion, saidi delivery portion 
5eing directed interiorit of the combustion. 
cylinder toward its head, whereby said pas 
sagre serves successively for the tra:sfer to 
the combustion cylinder of sevenging air, 
and as : inixing conduit for the transfer of 
liquid fuel ani: air thereio. 

6. in a internal combustion ?ge - çliding Separate punp and eombusio? eyi 
inders arranged side by side, said pump 
cylinder having greater volumetric capacity 
than said consistion cylinder, the combi. 
nation of connecting a days for said cylin 
ders provided With a coimmunicating pas 
Sage, said passage extending horizonially 
through the head of the pump cylinder and 
opening into said cylinder through a cen 
trally disposed port, said passage having a 
cºntinuing portion which is angled rela 
tively to said horizontal portion, and a de 
livery portion which is angled relatively to 
said continuing portion, said delivery por 
tion being directed interioriy of the com 
bustion cylinder toward its head, whereby 
said passage serves successively for the 
{Fansfer to the combustion cylinder of 
Scavenging air, R22d as a mixing conduit, for 
the transfer of liquidi fue andair thereto: 

... in an internal combustion engine in cluding separate pump and combustion cyl 
inder's arranged side by side, said punp cylinder having greater volumetric capacity 
than said combustion cylinder, the combi. 

e pump cylinder combusio 
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nation of connecting means for said cylin 
ders provided With a communicating pas 
Sage, said passage serving as a combined 
transfer and mixing conduit, and present 
ing a succession of angled portions each 
bounded by curved surfaces opposed to the 
stream of file mixture for bombardment 
thereby, to create intersecting paths for fuel 
particles in said stream. 

S. 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 
yetween said crank shaft, pistons and sleeve 
valve, the crank settings of the connections 
being so related that air is admitted to the pump 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 pimp piston begins its up 
stroke, the conibustion cylinder 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 
cli din separate pump and conostion cyl 
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inders arranged side by side, said pump 
cylinder havig irreater 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 
cylinder controlling the exhaust port there 
of, and a crank shaft, connections between 
said crank shaft, pistons and sleeve valve, 
the crank settings of the connections being 
so related that air is admitted to the pump 
cylinder at the beginning of the pump pis 
ton dlown stroke, while the combustion cyl inder piston is performing its compression 
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 

s 

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. ? 

1'). In all internal coulbustion engine in 
cluding 
indel's arranged side by side, the combina 
tion of connecting means for said cylinders 
provided with a transfer 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 head 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 alix 
t tre are successively (lelivere ! to the com 

1stion cylinder, and means for injecting 
liquid fuel into said pump cylinder, said 
conduit being angled and presenting a suc 
cession of curved surfaces opposed to the 
stream of fuel and air, for bombardment 
thereby, and to direct fuel particles into 
intersecting paths for admixturn. 

12. In an internal coinbustion engine including separate air-pump and coin bus 
tion cylinders, said purip cylinder having 
greater volumetric capacity than said com 
bustion cylinder, the combination of de 
layed fuel injecting means for said pump 
cylinder, connecting leans for said cylin 
ders provided With a transfer and mixing 
conduit, control means therefor adapted for 
the admission first of Seavenging air alone 
into the combinastion cylinder, and the for 
continued admission with the added fuei to 
provide a combustion charge. 

13. In an internal combustion engine in 
cluding separate air pump and combustion 
cylinders, pistons respectively for said cyl 
inders, said pump cylinder having greater 
volumetric capacity than said combustion 
cylinder, the combination of delayed fuel 

separate 9 iuli) and combustion cy - 
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injection means for said pump cylinder, 
connecting means for said cylinders pro 
vided with a transfer and mixing conduit, 
and control means therefor adapted for the 
admission first of. Scavenging air alone into 
the combustion cylinder. and then for con 
tinued admission with the added fuel to 
provide a combustible charge, all during 
a single stroke of the combustion cylinder 
pistom. 

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 
cylinder, connecting means for said cylin 
ders provided With a transfer conduit, the 
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pump cylinder head having & conics.iisner 
surface and 8 passage ads pted to co-act 
with said transfer conduit, and control 
Inesias for said conduit, whereby iresh air 
agad fuel mixture are successively deiivered 
to the cornbustion cylinder, the conicity of 
the pump-piston and cylinder head sui 
feces co-acting to direct the charge toward 
the opening for the passage in the pump 
cylinder head. f 

15. An internal combustion engine in cluding a pump cylinder having a pistol, 
said cylinder having a delivery port, dis 
posed centraliy in its head, the inner sur: face of the cylinder head &nd the opposed 
surface of the piston having compiementary 
conoidai form, to centre the charge toward said port. 

16. In an internal combustion engine in ciuding separate pump and combustion 
cylinders arranged side by side, he combi 
nation of connecting means for said cyli - 
ders provided With a transfer passage on 
trol means therefor, said pump cylinder 
aving an air intake passage through its 

head, control means herefor, and coin 
stricted means for delivering air to said intake passage. 

17. In an internal combustion engine in 
cluding separate air-pump and conibustion 
cylinders provided with transfer means, 
the combination of a liquid fuel pump, 
means of communication between said fuel 
pump and air-pump cylinder, actuating 
means for said fuel pump, and means for 
metering the liquid iuci charges injected by 
said fuel pump. W 

18. In an internal combustion engine in cluding separate air-pump and combustion 
cylinders provided with ransfer means, 

combination of separate &ir supply 3. 

means and liquid fuel supply means for 
said air-pump cylinder, respective control 
means for said air and fuel supplies, and common means for actuating said controls. 

9. Á ni internal combustion engine hav 
ing a cylinder provided with an indirect 
iyatake passage, and means for successively 
delivering fresh air and fuel mixture to 
saidi cylinder through said passage. 

20. An internal combustion engine hav 
ing a cylinder provided with an indirect 
iniate passage, and means for successively 
delivering fresh air aid fuel mixture to said 
cylinder through Sid passage, said passage 
presenting an impaction surface opposed to 
fluid flow. 

21. An internaì combustion engine hav 
ing a cylinder and a piston therein, said eyii-Eder provided with a passage opening 
tèreinto nearly midway of the piston 
stroke, and means for successively deliver 
ing fresh air and fuel mixture through said passage. 

22. In an internal combustion engine in cluding separate pump and combustion cyl 
inders arranged side by side, the combina 
tion of connecting inea as for said cylinders 
provided with a connecting passage, a valve 
to control said passage, and means for 
passing fresh air and fuel mixture in suc 
cession through said passage. 

23, in an internai combustion engine in 
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cluding separate pump and combustipn cyl- i 
inders arranged side by side, the combina 
tion of connecting means for said cylinders 
provided with an angled connecting pas 
sage, a valve to control said passage and 
meais for passing fresh air and fuel mix 
ture in succession through said passage. 

Executed the 21st day of April, 1924. 
CARLES J. WEGER. 
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