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10 all whom it may concern! |

Be it known that I, Faxy O. FAarweLL, a
citizen of the United States, and resident of
Dubuque, county of Dubuque, and State of
I(‘l\\'!l. llﬂ\'ﬂ in\'entﬁd certaln new ﬂlld 1USe-
ful Improvements in Internal-Combustion
Motors: and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which 1t appertains to
malke and use the same.

This invention relates to internal com-
bustion motors and has for its principal ob-
ject the provision of a motor capable of de-
livering continuously a high power per unit
of weight.

The invention refers more especially to
motors for aerial and water craft, such as

“aeroplanes and motor boats, and the im:-

proved motor is of that general type 1in
which a plurality of eylinders radiate from
2 central crank case and revolve with the
casing arcound a central axis, which 1s con-
stituted by the erank shaft. Motors of this
tvpe are shown in my Patents Nos. 806,125
and 831,048, dated December 5, 1905 and
September 18, 1906, respectively, and in my
pending application, Serial Number 606,177,
filed IFebruary 2, 1911,

In motors used for the propulsion of
aerinl craft and racing motor boats, the
maximum power is required for long
periods, and therefore a continuously large
volume of fuel, 7. e. gaseous mixture must
be supplied uniformly and without varia-
tion. The production of this large power
output from a given cylinder area and
weight necessitates a high piston speed, and
piston speeds of from eighteen hundred to
two thousand feet per minute are entirely
practical  Under such conditions the ad-
mission of full charges of air and of the
explosive mixture obviously requires o large
inlet valve and unrestricted passage of the
charge, and it is manifestly just as impor-
tant to provide a large exhaust valve and un-
restricted passage for the spent gases.

- In the usual types of motors two valves
are employed in connection with each cyl-

inder, one to admit the charge and one to

let out the exhaust gases. These valves, how-
ever, are of altogether insuflicient size for
the above purposes, as it is impossible to so
arrange two sufficiently ldrge valves within

“the.nrea of the cylinder head that they will

function properly. Véalve pockets or en-

largements on the side of the c¢ylinder, to
admit of the use of larger valves, are not
only- inefficient but also highly objection-
able by reason of their liability to collect
carbon and other deposits. This disad-
vantage of the usual types of internal com-
bustion motors, together with the restriction
of the inflowing charge which 1s afforded by
the usual manifold pipes and carbureter, un-
duly himits the charge and therefore the
speed and power of such motors under full
load conditions, with the result that the cth-
ciency of the motor i1s relatively small.
These motors will, of course, produce a high
speed and a small power output such as
would ‘be suthcient for automobile use, but
they do not produce a maximum power out-
put with high speed because of their in-
ability to take m a full charge at high
speeds.

Jnder these circumstances, one of the ob-
jects of the present invention is to overcome
these draw-backs and to produce a motor
having ample means to let out the exhaust
at high speeds and to admit full charges ¢f
air and fuel under the same conditions.

Another object which I have in view is o
marked improvement in the power regula
tion of motors of this type, especially with
a view to high economy of fuel when the
motor 1s run below its maximum power out-
put. While it 1s essential that the motor be
capable of delivering its maximum power for
long periods, as where it is used to propel an
nerial craft, for example, 1t is also very de-
sirable that the motor be economical in the
usc of fuel when i1ts maximum power output
1s not employed.

There are two systems in general use for
regulating the power of hydrocarbon motors.
The system of throttling the charge, which
prevents the cylinder from receiving a full
charge, 18 not economical by reason of the
vacuum ¢reated 1 the cylinder on the suc-
tion stroke. It is also especidlly objection-
able on revolving cylinder motors inasmuch
ns the aforesnld vacuum draws the lubricat-
Ing o1l past tlie piston which is difficult to
lubricate at best owing to the throwing of
the o1l to the explosion side of the piston by
centrifugal force.  Another system or
method of power regulating consists in the
variation of the compression in the cylinder
bv holding the inlet valve open during a
portion of the compression stroke. This
system 1s less wasteful of fuel and does not
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create an objectionable” vacuum in the cyl-
inder, but the charge is drawn into the cyl-
inder in a thoroughly mixed gaseous or-car-
bureted form, and a charge with an excess
of air cannot be ignited. n

According to the present invention I do
away with all of these objectionable fea-
tures while admitting at all times a full
charge of air to the cylinder. This charge
is alwavs. compressed to the full compres-
sion pressure. These results are obtained
by admitting fuel into the cylinder in a
liquid form independent of the air, and this
liquid is thrown against the head of the
revolving cylinder by centrifugal force.
During the suction and compression strolces,
enough of the liquid fuel is gasified and
mixed with air to form an explosive mix-
ture with a part only of the cylinder content
of air, and as the resulting gas is heavier
than air it is held in the head of the cylinder
by centrifugal force, where it surrounds the
electrical ignition devices on the cylinder.
During the explosion or power stroke the
remainder of the liquid fuel is gasified and
mixed with air and combustion is completed.
It will therefore be seen that a small quan-
tity of fuel may be consumed in an excess of
air, and that this system is therefore very
economical in the use of fuel when the en-
oine runs at a low power output.

A still further object of the invention 18
the provision of an improved means for sup-
plying and uniformly distributing the fuel
charge to the respective cylinders of an en-
rine of this type. The system of injecting
liquid fuel directly into the cylinders some
time after the exhaust strolke and before or
during the explosion stroke, is used in vari-
ous forms, but such motors in practice are
limited mostly to large moderate speed mo-
tors in which the quantity of liquid fuel used
on cach explosion stroke is considerable.
Multiple cylinder motors and high speed
moters have been unsuccessful, however, be-
cause of the diffieulty of delivering to each
evlinder small equal quantities of liquid fuel.
It will be readily understood that large
quantities of liquid can be handled at mod-
erate speeds by pumps and the like, but
that small quantities cannot be pumped 1in
exnct and unvarying volumes at high speeds,
for which reason the explosions in the sev-
eral cvlinders cannot be obtained in a uni-
form and reliable manner.

This disadvantage is obviated according
to the present invention, which provides for

the division and delivery of a very large.

number of fuel charges per minute to the
several cylinders, which would be impossible
with any pumping system. In order to ob-
tain thig result the centrifugal force induced
by the rotation of the cylinders is utilized in

the novel manner to be hereinafter ex-

plained.

1,155,138

The invention also provides an improved
ignition system for motors of the type mdi-
cated. and it further consists 1n certain con-
structional or detail features of the motor,

as will heremafter appear.

In the accompanying drawing: Figure 1
is a side elevation of a motor embodying the
invention, with a part of the supporting
structure removed, Fig. 2 is a similar view
from the opposite side of the engine; g
3 is a horizontal section through the crank
shaft, with certain parts omitted; I1g. 4 B
an enlarged fragmentary view of one ot
the cvlinders; Figs. 5, 6, 7T and 8 ave vertical
central sections of one of the cylinders,
showing the four phases of operation, the
valve controlling cam being shown at right
angles to its true position; Fig. 9 1s an en-
larged face view of the cam mechanism, il
I'igs. 10 and 11 are details of the valve op-
erating mechanism,.

The metor comprises a central chamber
or crank case A from which radiate a plu-
rality of cylinders B. T have illustrated «
six cvlinder motor, but it will be understood
that the number of cylinders is not essential.
The crank case A is closed at the sides by
cover plates A7, A* each having an extension
forming a bearing for the crank shaft and
a Learing for a supporting frame such as

"A? in which the cylinder and casing part ot

the metor is freely and retatably mounted.
The crank shaft is shown at B* and it 1is
suitably connected with the respective pis-
tons B’. | o

Secured to the outer fuce of the cover
plate A’ is a cam casing A4, and on the outer
face of said casing is a liquid fuel chamber
C. This chamber 1s of annular form, con-
centric with the shaft and is provided at 1ts
outer face and near the center thereof with
an anutlar inlet opening 15. Into this open-
ing passes a fixed supply pipe 16 for the hq-
utd  fuel, said pipe being convenlently
mounted on the supporting frame A%, as
shown in Fig. 8, and having communication
with a supply pipe 17 controlled by a regulat-
ing needle valve 18, The peripheral portion
of the inlet fuel chamber 1s perforated equi-
distantly, corresponding to the leeation of
the several eylinders, to afford communica-
ticn with radially directed fuel distributing
pipes 19 which lead to fuel inlet valves 20,
of which one is asscciated with each eyhin-
der near the head thereof. IEach valve 20
preferably comprises a casing 21 having a
branch 22 screwed into the side of the cylin-
der and directed laterally with respect to
the same. Operating in the casing 21, which
is suitably connected with the corresponding
distributing pipe 19, is a valve proper, 23,
which is normally urged upwardly by a
spring 24 into its closed position, wherein
it cuts off communication between the dis-
tributing pipe 19 and the inlet nozzle 22
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The spring 24 is interposed between the
vitlve cisitie and a head 95 on the outer end
of the valve stéftl. -

The fuel wdniission valves 20 of the ser-
el cvlinders are opetied at the propet timie
by nitdns of cotresponding tappets 26 car-
rtedd by rotls 27 (‘.Ohti‘n”mf‘hy stitable cani
tiechanistn in the cam case A4, as will hete-
i fter appear. When a tod 27 is so detu-
ated as to catise the engtéeitient of the _t_ﬂlp-
bet 26 with the liead 25 of the fuel inlet
vilve, such vitlve will be opened it _opthSi-
tivn to Tts sprifig; as will e undetstocd.

The rods 27, whichi extetitdd alongside the
respeetite cylitders dud project radially
ot of the cam cdse A* dare also tised to optr-
ate cotbilued air admissitn and exhust
valves D, Each valte is cotiparatively ldrgt
and it 1s slidably nouttted in the cylinder
head, The upwardly directed stem 28 of
said vitlve is provided at its otiter extrenuty
with n enrved head 29 which extends within
a tubulnt slotted eross roed 800 The vilve
stetn 28 is pivotally cohtitcted with this

5 tithitlat crdss rod by ments stich as a cotter’

31, as shown in Figs. 10 and 11, dhd the
fornt of thé hedtl 29 1€ stich as to pefmit the
cross tod to fulctunt fréely on the valve
stortl, to which it is tonneécted intermediate
of the ends of saitl tod. One of the ends of
the eress rod is pivotally contiected with the
ehd of the tortesponding valve aperating
vodl 27 by means of g pivotdl conitection
similar to that just described. The ol'cjlrln-
site end of the cross rod 30 i8 eohriéeted 1h
the stme way to a rod 32 which fotths a
part of the ignitioh mechanism, as will Here-
inafter appeat. The rod 27, when properly
controlled by the cam mechanism, tibt only
acttintbs the fuel tidmission tdalve and the
air ndmission and exhaust valve but it also
opetates this ignition thechanisi.

In the embodiment shown theé cam meth-

anism for controlling the movements of the

respective rods 27 corhprises a pltitality of
cams K it the cam case, ofic for each tod.
These cams surround the bearing sleeve for
the shaft at that side of the engine, ahd they

are operited as a unit by means of a train

of geats operated from thie' ctank shaft.
This train of gears coinprises a geat 89,
(Ifig. 8) fixed on tlie ctank shafty a I)]tilie-
tury gear 34 fneshing with the gear 33 at o
point witliin the crank ease atid rigidly con-
nected with n planetary gear 856 withih the
catit ense; and a gear 36 meshiflg with the
gear 35 and fixed to a sleeve 37 rotatably
mouhted on the aforesaid bedring sleeve of
the engine. The sleeve 37 catries the sev-
eral cams I, swhich &r€ grouped side by side
and displaced angilarly with respect to
each othetr if the manner shown in Fig. .
Bearing against each cain i3 afi elbow levet
33 fuleruthed on it pin 30 fixed to the cover
plats A’.  One end of the elbow leveér 38 is

g h
AP

sttitably fotmed to contsct with the cam
whitle the (}'thiSité ettd is pivoted to the n-
net end of the correspornding vitlve operat-
ing rod 27. It will be reatfily understood
that with the aforesaid frrangement of the
cents and cafis, the relative angular move-
ment of the crank case and the crank shaft
will testft it dit afigular thoventent of the
cam systetn tith irespett to the several elbow
levers 38 oft the cam cise in order that the
desifed opdrfl'tfdns' of the valve coperating
rots 97 mdy be obtained, as will hereinafter
appoat. ach cam has four ridii a, b, ¢, d,
which eoirespond with tlie different phases
of the four-cycle optration. Of course the
ntunber of cams E is detetmined by the num-
ber of cyliiiders, althotgh it will be trider-
stoodd thinit th some cases edits having dif-
forent setd of contour way be employed, in
which event the number of cams will be less
thatt the fumber of cylinders. -

The 1ghitioh metlianist employed is sub-
stagitially as follows:—Each of the rods 32,
whicl are ﬁh"t}ted td the ends of the cross
rods 30 of the valve operating tnechanism.
passes freely throtigh a lug 40 at the side of
the corresponding cylinder heid, which lug
is preferably fotmed integral with the cylin-
der. Above said lug 40, as shown in Ifigs.
b to 8? this fod 32 cdrries a Llock 41 of suit-
able insitldting miterinl, which blotk is ad-
justablb longituditidlly of the rod by means
of r}]ﬁt’s 42, The outwitd ttavel of the rod
in the lug 40 s liited by an adjustable nut
43 bn the inmer or lower end of the rod.
The instilatitig block 41 catrties three sepa-
rate metallic contdets or plates 410, 41%, 41°,
which are arranged side by side at suitable
intervals #nd each of which is furnished
with o suitable tetriinal serew. The side
contacts 41%, 41° are ccnnected by meahs of
wires 44 with spark plugs 45, 46, respec-
tively, fitted in the wall of the cylinder at
opposite sides of its longitudinal axis, as
shown ih Fig. 4. The intermediate contact

41® is cohnected with the rod 32 or any other

part of the motor on which it can be
agrounded.  Arranged opposite the contacts
418, 41v 41°¢ are three similar contacts 47,
47, 47¢ on un insulating block 47 on lug 40,
these two sets bf contacts being so located
that when thoe rod 32 is depressed it will
carry dowi the contitets on the block 1 into
engazement with the respective contacts on
the lug 40, thereby completing the electrical
connectiotis how to be described.

he fixed contacts 47+, 47°, 47° are con-
nected b¥ means of corresponding wires
or cotiductors 48+, 48> 48 with corre-
spotiding contaet rirgs 49% 49, 49¢, which
ate drranged concenitrically and set in
agrooves in the otiter face of an annular in-
sulating tember or rihg 50 rotatable with
the engine tnse. The insulating rving 50 is
coficentric with the shaft B and is prefer-
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ably applied in any suitable manner to the

cover plate A% Making contact with the

several contact rings 49%, 49°, 49¢ are suitable
brushes 518, 51% 51°¢, which may be appro-
printely mounted on an insulating block 52,
conveniently arranged on the supporting
frame A%, as shown in Figs. 2 and 3.

The brush 51° may be connected by means
of a wire 53 and switch 54 with a battery 55
which is connected at the opposite side b
means of a wire 56 and switches 57, 58 with
spark coils 39, 60, the battery circuit being
completed by leads 61 and 61* connected with
the coils 59, 60 at one end and with the
oround at the other end. The connection
with the ground is preferably made by a
terminal 62 on one bearing sleeve of the
motor, as shown m Iig. 3. It will be under-
stood, therefore, that the circumt 53, 55, 56,
61. 61* which is in connection with the 1n-
termediate contact ring and the intermediate
contacts 41°, 47°, is the primary ground cir-
cuit for the battery and is closed by the en-
oagement of the two last mentioned contacts.
The spark coils 59, 60 have their secondaries
connected by means of leads 63, 64, respec-
tively with the brushes 51* and 51° and
hence the two paths including the wires
48+, 48, contacts 47*, 47° contacts 41*, 41°

and spark plugs 43, 46 are sccondary leads-

for the respective spark plugs. These sec-
ondary leads are completed or closed by the
engagement of the contacts 41%, 47* and by
the contact of 41¢ with 47¢, as will be under-

stood. These secondary . connections are

therefore completed at the same time that
the primary cirenit is closed, and the closing
of all three paths is effected by the move-
ment of the contact block 41 on the rod 32,
with respect to the fixed contact lug on the
cylinder head. | |

The operation of an engine of this type 1s
essentinlly as follows:—Liquid fuel is fed
into the annular fuel chamber C by means
of the supply pipe 16, the amount of fuel
being properly regulated by the needle valve
18, If it is assumed that the motor 1s
already in operation, and that the engine
casing and cylinders are rotated as a unit,
around the central crank shaft, it will be
readily understood that the centrifugal force
induced will cause the fuel entering by the
pipe 16 to be thrown outward against the
peripheral walls of the fuel chamber. From
this point it is projected uniformly by the
centrifugal force, in equal portions, to the
fuel inlet valves 20 on the cylinder heads.
It is a well known physical law that if a
circular chamber or bowl be revolved rapidly
and a quantity of liquid be introduced into
the same, the liquid, through the influence
of centrifugal. force, will form a uniform
film on the inner surface of the periphery
of the revolving, chamber. - This same action

takes place;in the present instance, and

1,155,138

owing to the fact that the outlet holes ot the
fuel chamber arve located equidistantly 1n the

circumference of the chamber, the liquid

will be projected out of the several holes 1n
absolutely equal quantities. The valve cas-
ings 20 are therefore supplied uniformly
with liquid fuel which backs up in the tubes
or pipes 19 when the valves are closed, to an
extent determined by the amount of the
charge which, in turn, is determined by the
adjustment of the single inlet valve 18.
Referring now to Figs. 5 to 8 inclusive,
and particularly to Fig. 5, it will be seen
that ut the end of the power stroke the rod
27 through the pull 0% the elbow lever or
bell crank 88 in passing from the radius ¢
of its cam I¥ to the radius b, will be moved
inward. At the same tume the cross rod or
lever 30 will fulerum at its pivotal connec-
tion 31 with the rod 32, thereby opening the
combined exhaust and air inlet valve D and
letting out the exhaust gases. At this tume
the movable contacts of the ignition mecha-
nism are raised out of operative position and
the fuel admission valve 20 being closed, the
fuel projected outwardly in the radial fuel

pipe 19 will back up or accumulate 1 that

portion of the fuel pipe which is adjacent

suid valve. The air 1nlet and exhaust valve
D will remain in the position shown in Fig.
5 during the entire exhaust stroke and part
of the suction stroke, whereupon the bell
crank 38 in passing from the radius 4 to the
radius @ of its cam will move the rod 27 in-
ward still farther, together with the air in-
let and exhaust valve, as shown in Ing. 6.
During the continuance of the suction stroke,
in which a full supply of air is admitted to
the cylinder by way of the large valve D),
the arm or tappet 26 on the rod 27 will con-
tact with the head 25 of the fuel admuission
valve 20 and thereby open sald valve 1n the
manner hereinbefore explained, with the re-
sult that all of the liquid that had accumu-
Inted in the valve and supply pipe during
the proceeding compression, explosion and
exhaust strokes is admitted into the cylinder
head. At the end of the suction stroke the
bell crank 38 will have dropped back from
radius ¢ to radius ¢, permitting the rod 27
to move outward by centrifugal force. This

“results in the closing of the valve D and
“also the closin

of the fuel valve, as shown
in Ifig. 7. The compression stroke then
takes place, and the parts retain the position
indicated until said stroke is nearly com-
pleted, at which time the bell crank will
drop from radius ¢ to radius ¢. The rod 27
will therefore be moved outward still {farther
by centrifugal force and the lever 30 will
fulerum on the valve stem 28, which is
rigidly held in its outward position by the
compression 1n the cylinder, as will be un-
derstood. The resulting movement of the
lever 30. will therefore move the contact
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block 41 into proximity to the insulating
block 47 on the fixed lug 40, as shown 1n ¥1g:
3, whercby the opposing confacts are en-
saged with each other. This causes the
arounding of the battery circuit through
the primarvy contacts, as previously de-
seribed, and as the battery circuit 1s now
completed through the spark coils 5%, 60-a
secondary current will pass throui;h each of
said coils to the respective spark plug b
way of the correspondirg secondary path
and its set of contacts, as hereinbefore ex-
plained, whereby the charge is fired. The
four phases of the foup-cycle o eration ayre
then repeated. In the case of tge six cylin-
der motor illustrated, the phases of the re-
spective cylinders bear the relation indi-
ated in Fig. 1. The power is regulated
solely by the ndjustment pf the fuel valve 18,
It will be readily understood from the
foregoing description that the fuel charges
are at all times snpplied to the cylinders in
a positive, eflicient and unrestricted manner,
irrespective of the speed attained. The air
supply to the cylinders and the exhaust are
also just as thorough at high speeds as at
moderate speeds, owing to the provision of
the large valves I and the means for operat-
ing them in a reliable manner. Iull charges
of air., compressed to the full .compression
pressure are always used, and during the
suction and compression strokes enough of
the fuel thrown against the head of the re-
volving cylinder is vaporized to form an ex-
plosive mixture with a part of the air con-
tent of the cylinder. As this vapor or gas
is heavier than the air it is held 1n the head
of the ceylinder by centrifugal force, where
it is inunediately adjncent the spark plugs.
During the explosion or power stroke the
rost of the liaquid fuel charge is vaporized
and during this stroke the combustion 1s
comploted. Tt will, therefore, be evident
that the power stroke differs from that in a
motor using a carbureted charge, in that the
initinl pressure is lower, although on the
other hand the pressura is sustained for a
longer part of the power stroke. The com-
bustion has an increasing expanding rather
than an explosive effect. Tt will be readily
understood that if the relatively small.quan-
tity of fuel fed to the cylinder were thor-
oughly mixed with the entice volume of alr
in the cylinder the gas produced would be
too wenk to ignite, but the present systemn
obyintes this disadvantage by utilizing the
centrifugal force to keep .the fuel in the cyl-
inder .head where it is separate from. the
oreater part.of the air content of the cylin-
der. ‘Consequently, very small. fuel charges
can be consumed in an excess .of air, with a
resylting incrense in the economy of fuel
when less than maximum power:is used.
The tivo spark plugs and the two second-

ary .civewits arve amployed to make ignition

g5y

doubly sure. Either spark coil or either
plug might fail and yet a spark would be
produced from one plug. ‘This feature 1s
obviously of considerable importance where

the motor is used on aeroplanes, for instance,

under which circumstances the reliable op-
eration of the ignition system is a matter of
the greatest concern. However, although 1
have shown two spark plugs associated with
each cvlinder it is obvious that the number
may be varied as required by circumstances.
Other arrangements of the wiring may also
be resorted to without departing from the
invention. For instance, a magneto could
be substituted for one of the spark cous, or
the battery could be continuously grounded,
causing the coils to praduce a continuous
stream of sparks. In this latter case the
primary circuit could be disconnected or
could be used to supply a third secondary
current to a third plug if desired, and the
secondary currents would pass only to the
cylinder ready to be fired and whose contact
blocks 41 and 47 were in a contact-making
position.

In addition to the ignition system just de-
seribed T may use an automatic 1gniter
which may be employed in.connection with

the electrical ignition means or may be used

by itself nfter the motor has been run for a
certain length of time. This automatic 1g-
niter consists of a metal ignition device It
applied in a convenient manner to the explo-
sion side of the piston. This device prefer-
ably comprises an outer cup-shaped casing
65, as best shown in IFigs. 5 to 9, said casing
being provided.interiorly with a plurality of
disks 66 of some suitable heat - retaining
motal. During the power stroke the whole
dexice becomes highly heated by the burning
charge. During the exhaust and suction
strokes the outer casing becomes chilled be-
low the igniting point, but the disks are so
protected by the casing as to retain suflicient
heat to ignite the explasive mixture. After
the motor has beer in operation for some
time the disks 66 will have gradually becomae
so highly heated that when the 1gnition de-
vice is thrust into the gaseous mixture held
in the head of the cylinder by centrifugal
force, it will ignite such mixture. The re-
tention of the explosive mixture in the cylin-
der Lead is therefore of great importance in
this case also, as the automatic igniter 1s not
brought into close proximty with the fuel
except when the igniter approaches the cyl-
inder head near the end of the compression
stroke, ¢ ¢., at the proper firing point. It is
obvious that this would not accur if the l1q-
uid fuel were carbureted and entered the
cvlinder as an explosive mixture, for af the
antomadic igniter weare sufficiently hot to five
the charge with certainty, it would fire it
too early, or as soon as any of the inrushing
explosive .charge came in contact with it.

LY

78

{5

06

10GC

105

110

120

126

140



10

15

20

25

30

-39

40

4D

DO

80

eylin

P
|

The same thing would result in a stationary
cvlinder even if liquid fuel were injected,
because of the absence of means such as cen-
trifugal force to prevent the rapidly evapo-
rating fuel from coming in contact with the
hichly heated igniter, before the end of the
compression stroke. o

It will be evident that the fuel distribu-
tion system, the combustion of the fuel 1n
excess of air and the automatic ignition sys-
tom all necessitats the rotation of cylinders
around a central axis, and that this is also
required by the arrangement of the contact
rings of the electric ignition on the casing in
combination with the fixed brushes herein-
before described. However, the crank shaft
may be rotatable or stationary, as desired.
I prefer to use a motor in which the cylin-
ders rotate at a moderate speed in one direc-
tion and the crank shaft rotates at a higher
speed in the opposite direction. Although
the employment
practicable it entails several disadvantages
which do not occur in my preferred arrange-
ment. IFor instance, if the most eflicient pis-
ton speed is to be obtained the casing and
ors will have to be rotated at a high
speed and this will necessitate much greater
weight and strength in the cylinders, con-
necting rods, flanges and fastenings to with-
stand the greater strains of centrifugal
force, which is quadrupled as the speed 1s
doubled. The high rotative speed of the
cylinders 1s also prejudicial to lubrication
bocause the greater centrifugal force throws
the oil outward and past the pistons without
properly lubricating the latter. Again, the
excellent cooling effect produced by rotating
the cylinders at a moderate speed 1s greatly
lessened when the cylinders are given a high
speed because the atmospheric pressure 18
not suflicient to force fresh air 1n contact
with the rear sides of the cylinders, which
will therefore become overheated.

Of course the specific nrrangement of the
valve operating levers 38 does not nffact tho
bronder aspects of the invention, but the
pivotal connection of the valve operating
rod 27, the valve stem 28 and the contact
carrying rod 82 to a tubular lever in tho
manner described provides a very strong
light and durable construction. The tubu-
lar lever need only be slotted sufliciently to

make the necessary connections, as will be

anderstood. The pull of the rods 27 and 32
and of the valve stem 28 is bronght directly

upon the tubular lever by the curved or oval
shaped heads 29 in contact with the Inner
surface of the latter.

It will be understood that although I have
described in detail the preferred embodi-
ment of the invention shown in the drawing
1 have not attempted to describe the nu-

merous -modifications of the construction

8b

which may be adopted without ‘departing

of a fixed crank shaft 1s

1,155,138

from the scope of the invention as defined
in the claims,

What I claim is:—

1. In an internal combustion motor, cyhn-
ders radiating from and rotatable about a
central axis, liquid fuel inlet valves on the
respective cylinders, a circular liquid fuel
chamber concentric with the rotary axis ot
the cylinders and movable with the latter,
and pipes connecting said chamber with tho
respective fuel valves.

9 In an internal combustion motor, cyhin-
ders rotatable about a central axis, a central
liquid fuel chamber movable with the cylin-
ders, fuel inlet valves on the respective
cylinders and connected with said fuoel
chamber for supply of liquid fuel therefrom,
and means for operating said valves.

3. The combination with a rotary motor
casing and cylinders radiating therefrom, of
a liquid fuel chamber of annular form ap-
plied to one face of said casing concentric
with the axis of rotation of the latter, hiqqud
fuel inlet valves on the outer ends of the
cylinders and having individual connectlons
with said fuel chamber into which the fuel
is projected by centrifugal force, and means
for opernting said valves.

4. The combination with a rotary crank
case and cylinders radiating therefrom, of a
circular fiel chamber applied to one side of
the crank case and having an opening in 1ts
outer face. o fixed liquid fuel supply pipe to
inject fuel into said opening and into said
chamber, fuel inlet valves on the outer ends
of the respective cylinders, and radial pipes
extending alongside the respective cylinders
and connecting the fuel chamber with the
respective inlet valves, said pipes adapted to
conduct the liquid fuel from said fuel cham-
ber to sald inlet valves.

5. The combination with a rotary erank
case of a motor, and a plurality of cyhinders
radinting therefrom oé) a rotary fuel supply
casing carried by the crank case and into
which liquid fuel is fed in regulable quanti-
ties, n fixed pipe to feed said fuel to the
said rotary casing, normally closed fuel m-
let valves on the eylinders, pipes connecting
snid valves with said fuel casing and
adapted to conduct the liquid fuel from suid
fuel casing to the valves, and mecans to open
said valves periodically.

6. In an internal combustion motor, the
combination of cylinders rotatable about a
central axis, normally closed fuel admission
valves on the respective cylinders, air inlet
valves associated with said cylinders, a cen-
tral crank shaft, cam mechanism associated
with said crank shaft, and valve operating
rods controlled by said cam mechanism
adapted to cause both valves to remain open
for part of the same cycle of operation.

7. In an internal combustion motor, the
combination of a plurality of cylinders rota-
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table about a central axis, a central crank
shaft, a combined air admission and exhaust
valve of relatively large area located 1n the
head of each cylinder, a fuel admission valve
in each cvlinder, cam mechanism associated
with the crank shaft, and valve operating
rods controlled by said cam mechanism and
connected with said valves to operate the
same, to cause the air inletand exhaust valve
only to remain oli.*en during the exhaust
stroke and both valves to remain open dur-
ing part of the suction stroke.

3. In an internal combustion motor, the
combination of a plurality of cyhinders ro-
tatable about a central axis, a central crank
shaft, n combined air inlet and exhaust
valve of larce avea in the head of each cyl-
inder, a fuel admission valve in the side of
each cvlinder, means to supply fuel to said
Inst named valves, and cam mechanism asso-
ciated with the crank shaft and connected
with said valves to operate the same to cause
the alr inlet and emelst valve only to re-
main open during the exhaust stroke and
both valves to remain open during part ot

“the suction stroke.

0. In an internal combustion motor, the
combination of cylinders mounted for rota-
tion about a single axis, a crank shaft con-
nected with the pistons of said eylinders, a
combined air admission and exhaust valve
in the head of each cylinder, levers connect-
ed with the stems of said valves, valve oper-
ating rods connected with said levers, cam
mechanism associated with the crank shaft
to control said rods, normally closed fuel
admission valves on the respective cylinders,

and means carried by said rods to abut said

fuel valves periodically and thereby open
the same.

10. In an internal combustion motor of
the type described, the combination of a cen-
tral erank shaft, cylinders rotatable about
the same, n fuel admission means In connec-
tion with each cylinder, air admission and
oxhanst means in connection with each cylin-
der, ignition means associated with ench e¢yl-
inder, and cam mechanism associated with
the crank shaft and connected with all of the
o foresnid means to operate the same, when
the cylinders are rotated.

11."In an internal combustion motor, the
combination of cylinders rotatable about a

4

single axis, a valve associated with each cyl-
inder, cam controlled valve operating rods,
ignition means on each of the cylinders coms-
prising contact devices operated by satd
valve operating rods, a primary ignition cir-
cuit, and secondary ignition connections con-
nected with said contact devices.

12. In an internal combustion motor, the
combination of cylinders rotatable about
a single axis and having valves, valve oper-
ating rods associated with the respective
cylinders, a plurality of ignition devices in
connection with eucK cylinder, said devices
comprising contact devices operated by said
valve operating rods, a primary ignition cir-
cuit, nnd secondary ignition connections con-
nected with the contact devices.

13. In an internal combustion motor, the
combination of a plurality of cylinders ro-
tatable about a common axis and each pro-
vided with a combined air inlet and exhaust
valve, cam controlled rods to operate sald
valves, contact devices 0{)el*ated by said rods,
a plurality of spark plugs associated with
each cylinder, and secondary current con-
nections connected with said plugs and with
said contact devices.

14. In an internal combustion motor, the
combination of a plurality of cylinders ro-
tatable about a common axis, cam controlled
rods associated with the respective cylinders,
contact devices operated by each rod, an 1g-
nition device on each cylinder, a primary
ignition circuit, and secondary circuit con-

nections connected with said ignition device,

and said contact device. _

15. In an internal combustion motor, the
combination of a plurality of cylinders ro-
tatable about a common axis, a cam con-
trolled rod associated with each cyhnder,
an ignition device associated with each cyl-
inder, n contact device operated by each of
said rods, and a secondary current supply
connected with each contact device and cach
ignition device and including a contact ring
on the motor casing and a relatively fixed
brush coacting with said ring.

In testimony whercof I afix my signature,
in presence of two witnesses.

FAY O. FARWLLIL.

Witnesses:

Ray S. FarweLL,

R. W. BossiART.

Somnios of this patent may be obtained for five cents each, by addressing the “ Gomnﬁssioner of Patents,
Washington, D, C.”
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