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. State of Florida, have invented a new and
-lowing is a full, clear, and exact description.

-and has reference more particularly to a

_connection between the eyvlinders

UNTTED STATES PATENT OFFiCF.

JAMES MOBRIS FOY, OF PALATKA, FLORIDA.

ROTARY ENGINE.

996,477 )
Application filed Mareh 12,

Specification of Letters Patent.

Patented June 27, 1911,
1810. Serial No. 548,764,

"o all whom it may concern: : '

Be it known that I, James M. Fov, a
citizen of the United States, and a resident
of Palatka, in the county of Putnam and

Improved Rotary Engine, of which the fol-
"~ This invention relates to rotary engines,

rotary, internal combustion engine of the
revolving cylinder type, in which the gov-
ernor controls the air inlet valve, to main-
tain the cylinders open if the speed of the
engine exceeds a - predetermined limit, so
that no explosions ean take place. and in
which the piston rods are in guiding en-
gagement with a suitable guide on the en-
gine frame, whereby the piston heads are
moved in the cylinders as these rotate., .-
The object of the invention is to provide
a simple and efficient internal combustion.
rotary engine which is compact in form, and
can be exactly governed, in which the ex-
ploded charges are thoroughly scavenged
from the cylinders, in which the -exhaust’
gases are to a large extent carried off from
the vicinity of the engine, and by means of:
-which any desired number of explosive cyl-
inders can be combined in one prime mover.
The invention consists in the construction
and combination of parts to be more. fully:
described hereinafter and particularly -set
forth in the claims. - o
Reference 'is to be had to the accompany-
ing drawings forming a part of this speci-
fication, in which similar characters of ref-
erence indicate corresponding parts in all
the views, and in which— .
Figure 1 iz a plan view of an embodiment
of my invention; Fig. 2 is a vertical seétion _

of the engine, partly on the line 2-—2 of Fig."|”

1; Fig. 3 is an eularged, fragmentary, len-
gitudinal section of one of the evlinders and
the guide arm associated therewith; Fig.. 4
is'an end view of the piston rod, showing the
means for engaging the fixed guide of the
engine; and Fig. 5 ig a plan view of part of
one of the cylinders, showing o - pottion
thereof in cross section, and ifJystrating #he
and the

fuel-supply passage. ‘

Before proceeding to a more detailed ex--
planation of my invention. it should be
elearly understeod that the same is an in-
ternal combustion cogine wiih which any
suitable fuel ean®e diced, for example, gaso- +

-mesh with u bevel gear 15 rigid witha shaft

ythaving at each end a bearing race 21, is

lene, alcohol, and other hydro-carbon ex-
plosive substances. While I have shown fof
example, an engine comprising four cy i
ders, each of which develops a singlé pewers
stroke during one revolution, any othersiun®
ber of cylinders can be combined in a single
engine, and the parts can be sc arranged
that one or more explosions per revolution
are produced. ] oo

Certain of the details of construetion form
no part of the invention, and can be varied
in accordance with special conditions and in-
dividual preference, without departing from
the underlying spirit ‘of the invention. .

Referring more particularly to the diaw-
ings, I provide an engje frame having a
‘base 10, of substantially - cylindrical fors,
and adapted to be mbunted upon’a suitable
bed-plate or other siipport. The base has a
tep 11. in which 18 formed a substantially
vertical bearing 12, A correspondingly, ver-
tical shaft 13 1s journaled in'the bearing,
and at the lawer end has g bevel gear 14, in

o~
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.16, The latter is the shaft frcm which the
power of the engine-is taken, and is jour-
naled in a suitable bearing 17, formed at one
side of the engine base. The base has lat-
erally extending arms 18, the exiremities of
ywhich are upwa¥dly "disposed and provided

856

Cwith outwardly-extending Ings 19, for a

purpose to appear hereinafter. .\ sleeve 20,
Keyed or otherwise rigidly secured upon the 99
shaft 13, and rests at the-upper end of the
bearing 12, which forms a bearing vace 22.
Ball bearings. 28.aré positioned between the
lower race 21 and the race 22, so that the
sleeve is rotatably mounted, and can be op-
erated with a ‘mindimum of friction,
I-employ cvlinders 24, having extensions
20* rigidly secured to the sleeve 20, and
spaced equi-distant. The cylinders are ar-
ranged at right angles to radii from the
center of the shaft, and extend tangentially
with respect to the shaft, Eaclh' has rigid
therewith a” guide armt 25, extending in the
direction of the length of the evlinder, anud
provided with an undereut guide ‘groove or
slot 26, - and
are open at the ends opp
/o at the ends from whie
extend.  Within each cvlj _
“head 28 having rigidly “asSeciatéd ;there- 110
witlr a piston rod 29. The p;isthliI"iid‘?,, 9,
at the outer ends have extensions 3075¢ the -

95

100

105

P"'r
The evlinders have:heads ™%
‘0. the heads,
wide arms
wpiston .
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opposite sides of which are secured bars 31,
by means of bolts 32, Between the bars are
pivotally mounted spindle bolts 33, carry-
mg rollers 34 between the bars 31. The roll-
ers may be of any suitable form, and consist.
for example, of corés 35 having rims 36, and
side pieces 87 secured thereto by means of
rivets 38. At the outside of the Kars 31, the

‘spindle- bolts carry outer guide rollers 39.
‘Each spindle bolt further, has at the lower

end a further guide roller 40. The arrange-
ment of the rollers is shown most clearly in
Figs. 3 and 4. It will be understood that

the extensions 30, the side bBars 31, and the’

rollers associated therewith, at the ends of
the piston rods, constitute guide cross heads.
The side pieces 37 of each cross head are con-
nected by an integral member 41,’the sides
of which are beveled, and which constitutes
a cross head slide, movably engaging in the
uridercut groove or recess 26 of the corre-
sponding guide arm of the cylinder.

The arms 18 carry a guide 42 provided

~with lugs 43, corresponding to the lugs 19,

and -positioned thereon. The guide com-

rises an inwardly'—extendinf flange 44 hav-
ing associated therewith a downwardly off-
set flange 45, provided. with an upwardly-
disposed rim 46. The rim is Jocated in-

wardly of the inner edge of the flange 44, as

is shown most clearly in Fig. 1. The guide
comprises in’ the present form of the inven-
tion, four symmetrical sections, extending, as
is shown in Fig. 1, from A to B, from B to
C, from C to D, and from D to A. Each sec-
tion consists of three parts, for example A',
A?, and A% The first is outwardly curved
with respect to the central shaft, the second
is concentric with the shaft, and the third
is inwardly disposed, and substantially
straight, with respect to the shaft. The
guide roller 34 of each cross head engages
at the inner rim of the flange 44 of the
guide. The roller 40 of each cross head en-
gages at the inside of the outwardly disposed
rim 46 of the ftange 45. The rollers 39 are
in rolling contact with the corresponding
guide arm 25. - )

1 employ .a'spider 47, having arms 48 pref-

_erably corresponding to the arms 18, and

provided with downwardly disposed extrem-

ities. having lugs 49 seating upon the lugs

‘43. The lugs 19, 43 and 49 are secured to-
gether by means of suitable bolts 50. The
spider has a central bearing 51, in which is
journaled the upper portion of the shaft 13.
%[‘he bearing 51,-at the lower end forms a
bearing race 52, between which and the up-

rrace 21 of the sleeve 20, are located ball

arings 53. A lubricant cup 54 is mounted |
upon the bearing 51, and serves to supply |

libricant to the shaft. The latter has a pas-
cugre 55 therethrough, conneeted by means of

_# swivel stuffing-box 56,: with a - pipe 57

leading to a carbureter 58 or other suitable

896,477

source of fuel supply. * Each cylinder has
associated therewith a fuel inlet valve casing
59, communicating with an inlet valve seat
60 adapted to be closed by an inwardly
opening valve 61, The. latter has a stem 62
movably arranged with respect to the valve
casing, and controlled by a spring 63, so that

. the valve tends normally to seat, and thereby

to close the inlet to the cylinder. Each
valve casing 59 is connected by means of a
tube 64, with a lateral passage 65 extending
through the shaft 13 and the sleeve 20, and
communicating. with ‘the passage 55 of the
shaft, so that fuel can enter the cylinder
from the carbureter. Each cylinder alsohas
an ignition device 66, consisting of a spark
plug or the like. Near the open ends, the
cylinders have exhaust outlets 67, consist-
ing of laterally disposed passages extend-
ing through an annular member 68 carried
by the cylinders. An annular exhaust gas
conductor 69 is located under the cylinders
within the engine frame, and has exhaust

“openings and a pipe 70 by means of which

the exhaust gas can be conducted to a point
remote from the engine.

each cylinder, the outlet thereof is in juxta-
position with an opening of the exhaust con-
ductor 69, and is arranged to discharge into
the passage.7l extending through the ex-
haust conductor 69, and communicating with
the pipe 70, the member 68 closing the open-
ings of the conductor when the cylinder out-
lets register with the openings.

Each cylinder head 27 is provided with
an air inlet 72 constituting a valve-seat
,gldapted to be closed by a valve 73, opening
inwardly. The valve has a stem 74 movably
arranged in an opening of a guide arm 75
having a post or carrier extension 76. The
valve stem 74 has a head 77 engaged by a
spring 78 mounted upon the stem; and en-
gaging the arm 73, so that the valve 73 tends
normally to remain closed. - A valve open-
ing arm 79 is pivoted at the end of the car-
rier 76, and is adapted to engage the end of
the valve-stem, so that the arm 79 can be
operated to open the valve against the ten-
sion of the spring 78, A spring detent 80
is mounted upon the cvlinder head and has
a jointed extremity 81 adapted to engage
a projection’ 82 at the end of the arm 79,
to Lold the arm in position such that the
valve is open. A detent-controlling arm 83
is pivoted upon the carrier 76. and has a
finger 84 adapted toengage the detent to
release the same when the arm 83 is oper-
ated. - I Co

I employ a governor 85, mounted upon
one of the spider arms 48, of the usual

86 adapted to raise and lower a governor
rod 87, according to the speed ‘with which

the governor. is rotated. It is ‘connected

The arrangement
is such that during the exhaust stroke of
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by means of a belt 88, or in any other suit-
able manner, with the shaft 13.” A lever 89
1s pivoted upon the governor base 90, and
has at one end a counterweight 91. At the
other end, the lever has pivotally associated
therewith, a trip pin 92, which’is movably
arranged in a guideé 93 earried at the end of
an arm 94, extending rigidly from a spider
armt 48.  An adjacent spider arm- 48 has a
fixed trip 93, the purpose of which will ap-
pear heréinafter. - . ,

An igniting inember 96 is mounted upon
the engine frame and is adapted to engage
the igniting device of the cylinders when
the same reach predetermined points of
their travel, to cause sparks to be produced
in the cylinders, and thereby to explode
their charges. The igniting device has a
slotted part 97, sécured by means of set
screws 98 to the engine frame, so that it
-an be adjusted to regulate the spark.

It will be noted that the guide arms 25
are bifurcated, so that the guide flange 44
is movably received by the sides thereof.
"This construction is most clearly shown in
Iigs. 2 and 3. ' e

The operation of the machine is as fol-
lows, referring particularly to the éylinder
whose cross-head is at the point D\ of the
guide, and assuming that this cvlinder has
been scavenged and is ready tq draw in a
charge. The rotation of the eylinder eanses
the piston to move toward the open end of
the same, owing to the engagement of the
cross-head of the pision rod, witiNhe guide,
so that a charge 1s drawn into the cylinder
during the time that it is moving from
the point D o1 the guide, to the point-D”.
The charge 6.is compressed white-the. cross-
hedad of the viston rod is traveling from
the point D’ of the guide, along the in-
wardly” disposed part thercof, to the point
A, as this portion of the guide forces the
piston head toward the head end of the
cylinder. When the cross head reaches tie
point A of the guide. the charge within the
cylinder is exploded by means of the con--
tact device 96, which has come into engage-

~ment with the spark plug 66 to eclose the'|

circuit thereof. - ‘the cylinder then develops
a power-stroke ‘between A and A2 of the

“guide. The portion A” of the gnide is so

“arranged that the piston rod is at substan--]

" 55

© 60

6b

‘the arm 79 antuining the valve,

tially right anglestwith vespect thereto, and:
i consequience, the force of the explosion
tends to drive the cylinder about the shaft
13. " At the end-of the power strokes ihe ex-
haust outlet of the é}"]ii‘}ﬁf‘r cones:into. oper-
ative relation -with the gxhaust- gas. ¢on-
duetor and the major portiow-of the gases

escape through this conductor, Detween .
A? and B of the guide, the wvlinder is.ex- |

Lausting; the fixed feip 9 liaving opened
- . i 1. - .

the air valve of the cylinders by engaging

after .the

D of the: guide, the piston is reciprocated
the cylinder is thoroughly scavenged there-
92, so that when the cross-liead of the cyl-

guide, it is ready to draw in another charge
and repeat the cycle of operations.deScribe
above. If however, the speed of the engine

possibility of engagement with the detent-
controlling valve, which remains open, and
no explosion will take place in the cylinder
until it has completed another revolution.

Having thus ‘described my invention, I
cliim as new, and desire to secure by Letters
Patent: : ‘

1, A rotary engine comprising a frame, a
cylinder incunted to rotate upon said frame.
a piston in said cylinder, said frame having
means for reciprocating said piston, said
cylinder having a controlling Xalve, a trip-
ping device carried by said frame, for oper-
ating said vulves, a governor mounted upon
said frame, means whereby said cylinder ac-
tuates said governor, and a sccond. tripping
device carried by said frame, and independ-
ent of said first tripping device, said second
tripping device serving to control said valve.
aid governor being operatively connected

to render the same operative and inoperative,

2. A rotary engine comprising a frame, a
cvlinder mounted to votate thereupon. said
frame having a fixed guide arranged about
said cylinder, a piston within said evlindor
and having a piston rod movably engaging
said guidey said cylinder having a control-

and serving.fo operate said valve, a movabie
trip‘ carried by ‘said frame and serving to
control said wvalvé, and a governor carried
by .stid frame and operatively connected
svith said moydble trip, said trips being in-
- dependent. of one another um% being ar-
ranged in paths such that said valve will be
operated thereby as said cylinder rotates.
~.3. A rotary’engine comprizing a frame. a
- ¢ylinder mounted to.rotate upon said frame,
@ fixed guide arvied by said. frame about
said eylinder| a piston within said cylinder
and having a piston rod in operative engage-
ment with said guide, a fixed igniting device
carried by said frame and arranged 'in the
‘path of said ‘cylinder, said ‘eylinder Waving
mieans whereby a charge within said eylinder
an be exploded at a predetermined point of
i fhe revolution of said cylinder, by the en-
gugenmient of said means with said fixed, jo-
yiting device, said cylinder having a cou-
D trolling valve, a fixed trip carried by said
i frame, for operating said valve. a movable
l*‘tr\ip carried by said frame, for operating

exhaust étroke has ended. - Between B and-
in the cylinder; and as the air valve is open,
by. The air valve is closed by ‘the trip pin

inder again reaches the point' D of the

withsaid second tripping device and adapted:

Hng valve, a fixed trip carried by said frame.

70
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has “exceeded a predetermined limit, the '
trip pin will be drawn forward out of the
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- said valve, and indegendent of said fixed
trip, a governor carried by said fraxie, means
whereby said cylinder serves to actuate. said
governor, said governor being opératively

_ connected with said moyable trip, and means
for supplying said cylinder with an explo-’

sive charge. -

4. A rotary engine comprising a frame, a
shaft journaled in said frame, a cylinder rig-,
idly secured to said shaft and mounted to
rotate therewith, a fixed guide carried by
said frame and extending around said cylin-
der and said shaft, a piston within said
cylinder and having a piston rod said piston
rod having a cross-head movabfy engaging
said  gvide, means for 'ifniting a charge
within gaici cylinder, said_cylinder having
~ a cpntrolling valve, a fixed trip carried by

said frame,

0

-

able trip carried by said frame, for operat-
ing said valve, said trips being in paths
such that said valve will be operated there-
by as gaid cylinder rotates, a governor CAT-
ried by said frame and operatively connected
with said movable trip to control the same,
and means for supplying said cylinder with
an explosive charge, said uige having a
part extending outwardly from said shaft,
a part concentric with the axis of said shaft,
and a part extending toward said shaft.

5. A rotary engine comprising & frame, a
cylinder mounted to rotate in ?tid frame

30

and having a guide arm rigid t} rewith, a
guide carried by said frame and extending
around said cﬁriinder, | piston within said.
cylinder and havin a%plston rod movably
engaging . said guide and said guide arm,
said cylinder having a controlliﬁg ‘valve, a
trip device carried by said frame and serving
to operate said controlling valve, an inde-
pendent trip device carried by said frame
and adapted to be rendered operative and
inoperative relative to said valve, and a gov-.
ernor carried by said frame, means whereby
said cylinder serves to actuate. said governor,
said governor being operatively connected
with said independent trip device, said last-
mentioned: trip device being normally inop-
erative. : y ‘

6. A rotary engine comprising a frame, a
cylinder mounted to rotate in said frame and
having a rigid guide arm extending longi-
tudinally from said cylinder, a fixed guide
carried by ! ing ar
shid cylinder, a piston within said ¢vlinder
and having a piston rod, said piston rod hav-
ing a cross-head movably engaging said
guide and said arm, said cylinder having a
Gontrolling valve, a fixed trip carried by said
frame and serving to operate said valve, a
movable trip carried by said frame, a gov-
ernor carried by sgid frame, means whereby
~ the rotation of said cylinder actuates ‘said

35
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-and means whereby

or operating said valve, a mov- |-

‘n trip device for operatin

said frame and extending around { nch
constraining the same

| -é&haust outlet when said cyi

governor, and means whereby said governor |
‘65 actusates said movable tripl’ ‘

»
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7. A rotary engine comprising a frame, 8
plurality of cylinders rigidly connected and
mounted to ride upon said frame, a fixed
guide carried b said frame and encom-

assing said cylinders, said cylinders hay-
ing therein pistons and piston rods, said pis-
ton rods movably engaging said guide, each
of said cylinders having a controlling valve,
a fixed trip carried by said frame, for op-
erating said controlling valves suocessivel};',
a movable trip carried by said frame and
adapted, when operative, to _control said
valves, a governor carried by said frame,
the rotation of said.cyl-
inders actuates -said governor, said gover-

one- another.

8. A rotary engine, comprising a cylinder
mounted to rotate, a piston therein havirg a
piston rod, a valve controlling said cylirder,
said vale, a
fixed guide about said cylinder and con pris-
ing an inwardly disposed flange and an off-
set flange having a laterally disposecl rim,
and a cross head connected with said piston
rod and having rollers engaging at the inner
edfe of said first flange and at the outer
side of said rim of said second flange re-
spectively.

9. A rotary engine, comprising a cylinder
mounted to rotate, a piston therein having a
piston rod, a valve controlling said cylinder,
a trip -device for operating said valve, a
fixed guide about said cylinder and com- -
‘grising an inwardly disposed flange and a

ownwardly offset flange havin% a laterally
disposed rim, and a cross hea connected
with said piston rod and havin rollers en-
gaging at the inner edge of said first flange
and at the outer side of said rim of said
second flange respectively, said sleeve having
a rigid arm having a guideway, said cross
head having a part slidably engaging said
guideway, and %eing provided with addi-
tional rollers engaging said arms.

10. A rotary engine, comprising a plu-
rality. of cylinders’ rigidly connected, and
mounted to rotate, a fixed guide encompass-
ing said cylinders. said cylinders having
pistons therein, and piston rods rigid with
said pistons, and cross heads secured to said
piston rods, said guide consisting of two
parts each engaged by said cross heads, and
to move in opposite
direetions. -

11. A rotary engine, com‘i)rising acylin-
der mounted to rotate, a fixe guide, a piston
within said cylinder and having a movable
cross head engaging said guide, said gvlin-
der having an exhaust outlet, a fixed exhaust
condnctor adapted to.codperate with said
inder is in & pre-
detérmined position; and means for supply-
ing said cylinder with-an explosive charge.

\
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'12. A rotary engme comprising a frame,
a cylinder mounted to rotate in said frame,
a fixed guide carried by said frame about,
said cylinder, a piston within said cylinder
and having a piston rod movably controlled
by said guide, said cylinder having & con-
trolling valve, a movable arm carried by
said cylinder, for operating said valve, a
spring tending to maintain said valve in a
carried by said
cylinder and controlling said arm. a mov-
able detent-controlling arm carried by said
cylinder, and trips carried by said frames,
for operating said arms.

13. A rotary engine comprising a frame,
a cylinder mounted to rotate on said frame,
a fixed guide carried by said frame about
said cylinder, a piston within said cylinder
and having a giston rod movably engaging
said guide, said cylinder having an air inlet
valve, a movablé arm carried by said cylin-
der and serving to operate said valve, 4
spring tending to maintain said valve in a
normal, closed position, a detent carried b

said cylinder, for holding said arm in posi- |
open, a second |
and operative |

tion such that said valve is
arm carried by said cylinder

to disengage said detent from said first arm,
a movable arm carried by
operating said first arm, a’ movable trip car-
ried by said frame, for operating said other
arm, a.governor carried by said frame, and
means whereby said cylinder serves to actu-
ate said governor, said governor being oper-
atively connected with said movable trip.
14. A rotary engine, comprising a plural-
ity of cylinders mounted to rotate, a fiked
guide, pistons within said cylinders and con-
trolled by said guide, bach of said cylinders
having an inlet valve, a member connected
with said cylinders and having openings

therethrough constituting exhaust outlets-

for said cylinders, a fixed exhaust conductor

said frame, for |

30
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40

positioned under said member and’ havigg' -

are exhausted. )
‘In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses. ,
' JAMES MORRIS FOY.
Witnesses: R

T. B. MEerriLL,
I\IARY‘F. MEegriLL.

openings adapted to register with said exd 45

haust outlets when said res’pgctive‘ cylinders”



