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40 all whomi it may conceris: |
‘Bedt known that I, Harry Easony -citi-
zen: -of. the United: ' States;! residing in the
city; county,.and :State of "New York, have
5. mvented- certain new .dnd -useful Improve-

which. the following is 4 specification. *
- Tlg anvention™comprehends certdin Hew

angl -ugeful imiprovements in ‘internal com- |

10, hustion engines of the rotary t peand my in-

“vention has for its primary o ]_ect,-a’{Sl'mEIB:
is

and- eflicient construction.of erigine 6f t

character~which il develop -2 méximut’

 éfficiency. with~ a- relatively -short! piston
15 stroké, 'which will embody correlated parts
" that-ure at-all-times in halineed relation.to

¢ach other and which will be so tonstriicted

that in° operation’ the: :expansioil chamber
 bick:of the working piston in the forward
20 ‘tigverde thereof will be. dless -than the. dis-
" placement of the.piston, the invention also

At Ve e v . £ - if- F LOEr '
providing means whereby the amournt of ex-

- plosivé mixture taken into the cylinder or

cylinders -can. be, if desired, ‘toisiderably
.25 greater than-the displacément of thé piston .

]

or -pistons.- .- - : -

other ob

her objects that :will be- hereinafter set
forth,, the invention consists in dertain eon-
30 structions, ‘arrangements, constructions of

the parts that I shall hereinafter fully de--

‘thereof in the appended claims: *+

F

aiaald oL, - - . ; . s . . i,
s¢ribe and then point out the novel féatures

el

~3ET

35 reference is to be had to theé' following de-

Pt L e - - . v 'Y IR 1 h
seription” and accompanying drawings in

Shichs : .
., -Flgure 1 3$ a horizontal sectional view of

.an. internal combustion engine constructed
40 1L, accordance with my invention; Fig. 2 is

a vertical sectional view thereof on the line |

122 of Fig. 1; Fig. 3 is a detail séctional
sview on the line.3-—3 of INg. 1. Fig. 4is an
. enlarged-sectional side elevation’ the section

45 .Deing taken on:the Iine 44 of IMg-1; Fig.

-D.1s a-perspective view of ‘four working pis-
- tons that aré employedin the présent em-
. bodiment -of the mvention: Fig. 6 is a side
'éle}.rgl,tioh “of the i‘;‘mgini&_'t
50 and, Fi%
section
Ifig. 1.
. Referring to the drawings, the numeral 1
designates the bed of my improved rotary
55 1nternal combustion eugine; said bed being

on a reduted scale;

A

b

é:ﬁg‘f taken o1 the line 77 of

ments’ in-Internal-Combustion” Krigines, of

‘'segmental - chambers 7' formed in ,the en~

‘\ 7ith these main objects in view, dnd with’

a8 best 1illustrated ‘in g 6. These: com-.
ereof , R - | pression éylinders are all connécted together
“For a full understanding of tlie invention, | for simult@neous rofation by any desired,’
| of whichr is Hlustrated in Fig. 1 designated 8 o
| ‘and such casting is formed at opposite §ides . |
-with annular flanges 8* yz:la\fzsignﬂt-tad];:J o
the opening and closing of the chambers 7 . . - -
‘as.the cylinders rotate, the.flanges working g5
against the inner faces of the enlarged por-, .

‘9 leading from -the flange 8* outwardly. to
‘a port 10 which-1s preferably laterally elon-.
| cated, as indicated in Fig. 4. - Each compres-.
“ston cylinder 18 further formed with a series . .
| ‘'of exhaust ports 11 that are slightly outiof ..
alinement with ‘the inlet ports 10,(see Fig..1), 105

7 is a. detail sectional view the |

of any desiréd construction ‘and design, ex-
cept as hereinafter nofed, and in. the present

instance ‘being substantially' ovdl, as'Tést
illustrated 1n Fig.- 1, forming a.supporting
frame within“which the operative ‘parts, of g0
the ehgine rotate. “The béd:1"is provided at,

I "

‘opposite sides with:‘enlarged’ portion' 2 in’
‘which- tlie bearings ‘or cylinder ‘supports 3

are’ mounted, said+'bearings being respec-

{ti'\ffEIy'pI‘{}Vided with Iatérally -extending air .68

through*'the ¢rank casé. ‘At onhe.end, thé
bed 1s formed for connection ‘with .a . car-

bureter or other suitible’ sourge -of Supply

of the gaseous fuel, as-indicated af _'"5}* and 76
I the-bed 1s provided with passages 6 which "~

L 2

diverge from the point 5 and which"lead to

Iarged portions-2. - - oL
- As contemplated - by my - invention,- the ¥g
engines constructed in accordance therewith - .
will- have .a plurality of compression ¢ylin-

ders arranged so as to-balance each. other,*

and it is to be undg&stoad‘ that the inven-
tion may embody either. two, -four or any 8¢

‘greater number that 'is a multiple of : two.
In the present Instance, I have-illustrated

four ‘compression cylindeérs set at- right

angles to each.other ahd arranged. in longi- = -
tudinally alined: pairs,. the .cylinders being g5
designated A, B, Ciand D, respectively. -

n+
i

.31
.20

v F L . ¥

construction of two ‘part castings, one part

I

to eontrol - :

tions 2 of the bed 1 (see 'Fi% 1). The.charge™ .
compression: cylinders A, B; C,:and D, are .
each provided with a charge supply passage. ©

and “that communicate with “exhaust .pas:
sages 12 that are formed by pipes connected
to -the respective cylinders as shown and
being preferably provided with rearwardly

facing extremities designed to assist in suck- 110

100

ﬁ -f
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;ii-_ig*out ﬁm Epeﬁt gases from the cylincl_ers

a8 the same rotate.

~" . Kach compression cylinder contains &

working

_ }ylinder the same being designated
A’, B, ', and D’ respectively. These are
mounted for a rectilinear or back and forth
movement. in their respective COmMpression

cylinders, and the working cylinders in turn

~ contain working pistons A’’, B”’, C"" and

10

D’’, said pistons having their respective

rods directly connected to the wrist pins 13
of a crank shaft 14, the cranks of -said !

 shaft being set at 180 degrees apart and the

15

‘shaft 14 being journaled eccentrically in the
hollow Dearings or supports 3.: 15 desig-

" nates the spark plugs or charge igniting de-

vices of which there is one for eéach of the

- working ‘-éﬁlinders, mounted in the outer end

20

thereof, the plugs being designed to close
thé charge igniting circuits at the terminals
16, upon the completion of the outward

" traverse or stroke of the working cylinders.

25

30 of the working cylinders in their compres-

‘sion cylinders, 1 have connected together

-35

And 17 designates the automatically acting
valves for the working cylinders, said valves
being mounted int the outer ends thereof dnd

controlling the communication between the
interior of the working cylinders and the [
interior of the.compression cylinders.

" In ordér to effect the necéssary movement

‘the complemeéntal or longitudinally alined
working cylinders of the same set or pair,

by means of yokes 18 on opposite sides o
the cylinders, said yokes constituting guide-

ways for crosshéads or blocks 19 mounted

"on the crink shaft 14, as best illustrated In

40

45

50

Fi%s:. 1, 2 and 3. . ,

n describing the practical operation or
working of my improved rotary mternal
combustion w%né, reference is-to be had
particularly to igs. 1 and 2 which together

lllustrate the correlated position of the
arts of all four of the corqpressiﬂh-cylm--

ers -and 't_llﬂir"W{}rkini cylinders. In the
cylinder A, the charge

and is just about: to be ignited. In the (371-
inder 13, the charge has been ignited an

- fresh charge is being admitted through the

passage 9 into the compression cylinder. 13
and back of the outer end of the working

~ cylinder B’. - In the cylinder C, the charge
. previously admitted 1s being ‘compressed

| - while'in the cylinder D, the charge has been

igmited and is working with its expansive

orce. As a charge is ignited in the work-
| 1;15 cylinder A’ it is obvious that the piston.

will travel forwardly in.the working
cvlinder while at the same time the cylin-

_der itself is moving forwardly, the entire

set’ of cylinders and pistons revolvin all

. the while. When the piston A’" shall have

85

. peached, in its forward- traverse, a point

just past the air inlet ports 11%, the work-
ing cylinder A’ will have reached a position

where its exhaust ports register with the ex-
haust chamber or qassage 12 and thereupon
the spent gases will be exhausted, while at -
the same time, it is obvious that in this for-
ward traverse of the piston and working 70
cylinders, a’ partial vacuum is being estab-
lished in the compression cylinders. When
the revolution of parts reaches the supply
chamber or passage 7, the-partial vacuum
thus established will aspirate a fresh charge 75
through the adjoining passage 6 and such
charge will be admittéed until the reverse
movement of the working cylinder closes the

| port 10 of the corresponding com ression

cylinder in - which it is contained. ‘And 80
thereafter, on the reverse stroke of the work-
ing cylinder and piston, the.charge which,
has been thus admitted will automatically
open the valve 17, and flow into the outward
end of the working cylinder -and will be :85
compressed by. and between the outer enid.. .
of the compression cylinder and the corre--
lated piston, while at the same time; the ex-
haust ports will have been cut-off and the ..
charge will then be ignited after it-has’been g0
fully compressed. o -

From the foregoing déscriptions in con- .

| nection with -the accompanying drawings,.
it will be seen that I lrave provided an ef- . ..
“ficient construction of internal combustion. 95

engine in which all’ parts revolve.oin their
own centers and in which each part is bal- .
anced . by a- corresponding part; and ‘that -
the pistons are double, or arranged in lon- = -
gitudinally alined Wﬂri{in‘g yairs with 'their: 100
rods connected directly to the wrist pin of - -~
the crank shaft, thereby eliminating the use’
of connecting rods. . T
Tt is also to be particularly noted that the - -
pistons operate in wotking cylinders that 105
are in turn mounted in ‘charge-compression
cylinders for relatively longitudinal move-
ment therein coincident with, but at d slower

| rate of speed than, the said pistons, whereby

the- friction of the pistons 1s materially re- 110
duced; and, what 1s more im]:})‘{:urt_ant, such -
arrangement provides that the explosive -

‘charge will drive the pistons and (through
‘them) the shaft with an expansion cham-

ber less than the displacement of the piston, 115 *
owing to the following-up movement of the ~
working cylinders as the pistons travel for-

| wardly. Conversely, the amount of the ex-

plosive mixture taken into the working cyl-
inders can be, if desired, ‘several times 120
grcater than the displacement of the pistons.
Also, the force of the explosions at one-half -
stroke is exactly tangential to the throw of
the crank, thereby obtaining. maximum efli-

ciency with a relatively short stroke, and, as 125
above noted, with an expuansion chamber less
than the displacement of the piston. As
each explosion drives the crank shaft one
complete revolution except that portion of

the stroke where the exhaust parts are un- 130
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coveied it will be seert that with a doubls |

‘throw . crank, shaft, and . fou

‘shaft is driven
by ‘two. explosiorn
undue vibration,
‘ing necessary.

"Having thus
1s claimed as new 1s: .

[

+

. 1. Inanen
10

g working cylinder mou

able

1in, ;8 piston; movad
cylinder, a crank sha
15 between -said
-cylinder arrange
ment .of the workin
. forward movement O
.. working. cylinder. . -
20....2, In an engine o

- & working cylinder

‘in, apiston movable
Cy 1111(;'161_', &

F

25 js.operatively -gon
~_between the crank.

- der. arr&n%;d_, to effect-
. of the workin ‘cylind

¢ -sion-cylinder during:
$0 of the piston within th
-but-at a slower rate of
‘Ji.[]%:'c _li-nder.,.' - L S
... 3. Inan engme.of the character described,
- - the combination of a com "
35. a working cylinder movabP
pression eylinder;-a piston moyvable within
- the: working cylinder, a . erank shaft to
which:the piston -1s operativel
'*4 ; the .connection between- the shait

ing: ¢ylinder being ar

- working .eylinder

v im. the -same direction
for:admitting. a charge

. eylinder-back 0

“teriand’the pisto

I, Iea
. gaid movement, an

50 idg[e.,-’during | the rev
working ¢ linder. an
--press the charge:
- end of the compress

Tl 4y I-n;ah-‘.gugin&'of t
55:the‘combination of a-

* ‘tioned' and longitu

‘glon cylhinders,

~'ghaft" journaled
60 nHorts, working cylind
compression cylinders,
the respect
tion between said wo
 gaid crank shaft arrang
65 movement of .the wor

¢ontinuou .
s, and without any .jar
no balance or fly-wheel be-

Qéscribet\:l'the invention, what

gine of the

ig operatively connected, 2
crank. shaft an

the p

crank shaft to w

simultaneously
as the piston, means.
he compression
£ the working cylinder in the.
{forward -simultaneous movement of the lat-.
e “working “cylindér
_ d means for stbsequently .
- admitting the charge into the working cylin-
erse movement of both -
d.
between the
ion cylinder: -:..
he character de
pair of op positely, post-
dinally alined compres-
i “supports upon- which sald
.. gvlindeérs are -mounted to. rotate,
eccentrically . in said sup-

- v

yur, cylinders, the
sly and uniformly

+

character described,

within the working

ft. to- which the piston
'a connection.
nd the working
d to effect a forward moyve- |

nd

cylinder during. the

In an e of the iclﬁgé:r-a;qter d;é?s‘c?ibed,
the combination of a compression cylinder;
mounted to move there-

within - the working

o forward movement

er. within the compres-
the forward movement

e. working Cy linder,
speed than the work-

ression cylinder,
e within the com-

ranged .fo move. the
with .and

into t

for excluding said
uring

ns

piston: 50 as to com-
‘Flstqn and the
er: i L

seribed,

a erank

ers mounted 1n the
pistons mounted 1n

ive working cylinders, a connec-

rking cylinders and
ed to effect a forward
ing eylinders in the

ar or.
| ders. -
. H;.__ 5. |
| the combina

o which the piston.
nected, and. & connpection
shaft and working cylin-

connected, .
and “‘work- .

i

¥

th‘e_,qombina,tmn,of a compression cylinder,
rorking nted to move. there-

iston within“the 4 Y naers .aur
. |'movement of théir respective:

i

:ders ‘during the' révers
6. In" a rotary

|- .

or-bed, ;ﬁ

to' 'move In said co

. A T T
“sion cylinders.. - -
. "7, In a rotary

 ders . longitudi

-

compression "c{lli‘nders._’ during the forward
movement of t eir-respective’ pistons within.
-said, working: cylinders, atid . means” for ad-

mitting. charges into the eompression cyhn-

i
.
wir

N .

In‘an engine of the characte |

_ r described,
tion. of a pait of oppdsitely posi- -
longitudinally ‘alined - compres-
ston - ¢ylinders, -supports upon which “said
cﬁl'inglers" are mounted . to .rotate, a ~crank:
shaft journaled eccentrically in said’s

tioned - and
75

uF-_-
king ‘cylinders mounted: in :the -
- pistons .inounted in .
| hnders; - connec-

d'-g

ports, Wor
compression - ¢ylinders,
the respective workin
tion between. said workiig-icylinders: and 80
said-crank shaft arranged io-effect a forward -
movement: of the working: cylinders in-the
‘compression; cylinders during:-the -forward
pistons; within

| WOLKLY: 2r's; means for-admitting 85
charges 1nto the compression-cylinders dur- -
ng - ‘6f the working

said working cylinders;

the forward ‘movements:

_cylinders and for exchiding ‘said charges
“'from s'the Tworking ¢ Teiriia,

: ¢ylinders “during such
Tnovement, ‘and. means for:subsec tently: ad- 90
mitting the charges into’ the Wm%{-ing- cylin-
|  ‘movemerits of ‘sald
linders and-pistons. * " 7 RS A
16 combination of

de
&y ,. A
al combustion en-

- [ ]
+

gine, t ‘

a-pupporting frame 95

| linder, supports. mountéd therein,
‘g crank shaft journaled in the said:supports,
Jcompression cylinders' mounted ‘to turn. on
said supports, ‘working cylinders -mounted
id: con pression cylinders, pis-
to move, ]

100
‘tons mounted in thé ‘working cylm- -
ders and operatively connected o said ¢rank
shaft, means for admitting a charfre into the
compression’ ¢ylinders ‘and thence into the |
‘working .cylinders, nd a “connection be- 105
tween: the shaft and the 'working cylinder
arranged {o effect 8 longitudinal movement
of the ,ﬁoi'kiﬁgl.: gylinders relatively fo their
compression cylinders during the rotation of
the shaft and the: revolution 6f the com pres-

= [
LI

110

, In a éngine, of the internal com-
bustion type, the combination 6f a 'support-
ing framework, cylinder .supports moiinted .
therein, Jongitudinally alinied oppositely ex-
tending compression’ eylinders. mounted’ to
revolve on; said supports, working cylinders

115

|- mountéd.-to II!EO.:VQQ,lii}ﬁ*thé"*c‘cirnptie&;".%i(_)n cylin-

) gy . 3 t'hle"’pﬁq; 't,h@éreto_? o
nted in the working cylinders, a 120
joufnaled -

inally Wi
pistons mquute
crank shaft in“said drpports; and-
operatively. connected 9 said pistons, means
for admitting the chargé into the compres-
sion.-chamber,; and. t‘lf nee..fa the .wor ing,
cylinders, and a connection betweent both of 125
the' working cylindérs and. the ghaft ar-
ranged to move the working cylinders and
‘the compression cylinders longitudinally
relatively thereto during the revolution of’
the compression cylinders. and the recti- 130

-
L
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28
~© " 'ports and arranged to succesgsively register
_ with'the supply chamber during “1_’?._.1‘%?01!4:-;

80

A
linear move'n}ent of the Eistons and the con-
sequent rotation of the s aft. . .- .

"~ 8..In a rotary, internal combustion en-

- »

work, cylinder supporis .carried thereby,
compression cylinders mounted to revolve
on said supports, and formed with inlet and
exhaust ports, working cylinders mounted
to move in said compression cylinders and
formed with exhaust ports adapted to reg-
 ister with the exhaust ports of the compres-
_sion cylinders, pistons mounted to move 1n
said working cylinders, a shaft to which
:said pistons are operatively connected,
means for moving sal

10

said working -cylinders
~ longitudinally relatively thereto during the
revolution of the compressioyy cylinders and
rotation of the shaft, the wo
being movable past the inlet CIp{:n:ts of the
compression cylinder so as to a mit a charge
back of the workin _cylinders, the frame-
work ‘being provide
ber and a supply. passage

20

| leading thereto,
- the compression. cylinders being provided
with inlet passages leading to their- 1nlet

- tion of the cylinders.
-+ 9. Tn a-rotary. engine, _
oppositely extending compression cylinders
. - working cylinders mounted to move in il
. “compresslon. cylinders, means for admttin
=" g charge into, the compression ¢ linders and
thence to.the working cylinders, pistons
‘mounted to move in sald working cylinders,
a shaft to which said. pistons are 0 eratively
connected, a yoke connecting sal working

35

-+ cylinders ‘together and a crosshead !no_vable
* in said yoke and mounted upon sal shaft

40 “whereby to effect the longitudinal movement
. .of the warkin%_ cylinders relatively to the

the shaft. ‘ - .
10:: In an internal combustion engine, the
combination of a compression cylinder, a
support thetefor, a. working cylinder
mounted to move in the compression cyl-
inder, a piston mounted to move in the
-working cylindeér, a shaft to which sad
piston is operatively ! ]
admitting a charge into the compression
subsequently into the working
. cylinder, #n_igniting device carried by the
. {orking cylinder, and a switch earried by
55 the compression cylinder and -d931g§ied:-to'_be
actuated to close the igniting circuit by and
~ upon contact with the igniting device. -
11.-In an engine of -the character- de-
combination of a compression

45

50

 cylinder and

r

-geribed, the .
- 80
having an exhaust port, a
 working cylinder movable within_the .com-

yression cylinder and provided with an -
 Jet port and an exhaust port, a piston
65 mounted to move within the working cyl-

-

an extension

gine, the combinationof & supporting frame-

king cylinders

with-a supply .cham-

the 'combihatioﬁ of |

inders upon the rotation of |

connected, means for.

carried by the.

cylinder formed with an inlet port and with |

063,880

inder, a shaft to which said piston is opera-
tively connected, 4 connection between. sald
| shaft and. working cylinder arranged to
move the working cylinder forwardly as the.
piston moves forwardly, whereby to create
‘a partial vacuum back of the working cyl-
inder upon its forward stroke so.as to.suck
in a charge at the time the outer end of the
working cylinder passes the inlet port of the
compression cylinder, and for inwardly
_opening the inlet valve mounted 1n the oiuter
end of the working cylinder which is ar-
l ranged lo control communication -between
the compression cylinder and-the ‘working
cylinder. | P
| 12. In an internal .combustion engine, the
combination of a ‘compression cylinder
formed with an inlet port and.an extension
| formed with an exhaust port out of aline
ment with each -other, a working cylinder
mounted to move in the compression cyl-
inder and formed at its end with a check
valve controlled-inlét establishing communi-
cation between the compression cylinder and
‘working cylinder-and arranged to open In-
wardly, said working cylinder being formed
with éxhaust portsarranged to register with
the exhaust port of the compression cylinder-
arid"being.also formed, nearer-its inner end,
with.auxiliary exhaust ports a crank shaft
to which said piston is connected, and a con-

70

70

80

85

90

95

nection between -the crank shaft and work- - e

in% cylinder arranged to move the workin

cylinder forwardly in the compression cyl-
inder during-the forward movement of “the
‘piston within the workin cylinder, the
parts being so arranged that the exhaust
| ports of the working eylinder will register ..
with the exhaust port of the com ression. .
cyvlinder substa.ntia].i ith-105

100

| _ ly’ simultaneously wi
| the travel of the piston past the auxiliary -
exhaust ports of the working cylinder. . .

' gine; the

18. In an internal combustion en
combination of a. compression cylinder, a -
working cylinder mounted to move in the 110
compression cylinder, a piston mourfed for
o rectilinear movement in the working cyl-

| inder, a crank-shaft connected to saild piston,

"and a connection between: said . crank shaft .~
‘and working cylinder arranged to move the 115
working cylinder forwardly durin the for-
ward movement of the piston, but at a
_slower rate of speed. than the piston, and
“also arranged to move the workin cylinder
rearwardly simultaneously with the reverse 120
movement of the piston, whereby the-‘amount
of the. explosive mixture taken into the
working cylinder is greater than the dis-
placemment of the piston. = |
14. Tn' . a rotary. internal combustion en- 125
orine, the combination -of a bed, a pair of
longitudinally alined compression cylinders
‘mounted to revolve on said bed, a crank
shaft, supports in whicli said crank shaft 1s
] cf eccentrically to the center of revo- 130
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lution of the cylinders, working cylinders
mounted to move in the compression cyl-
inders, pistons mounted in the working eyl-
inders, and & connection between the work-
ing cylinders and the crank shaft arranged
to effect a movement of the working cyl-
inders within the compression cylinders si-
multaneously with the movement of the pis-
ton within the working cylinders. |

15, In a rotary engine, a compression cyl-

inder provided with an inlet port and with

‘an extension having an exhaust port and
with a rearwardly opening.passage leading

from the exhaust port, supports on which
(he cylinder is mounted to revolve, a work-
ing cylinder mounted within the compres-

l

| sion cylinder, a crank shafj

“ton mounted in the working

in presence o

journaled in
the cylinder supports eccenjrically to the
center of revolution of the cylinder, a pis-
cylinder ‘and
operatively connected to said crank shaft,
and s connection between the working cyl-

inder and the crank shaft arrangéd to effect
& movement of the working cylinder in the
| compression ¢ylinder during a‘movement of
the piston within the working cylinder.

* In testimony whéreof I affix my signature -

-~

two witnesses,
. HARRY EASON.

- Witnesses:

%BNEMUB G. Havss,
" Frank H. Lowrizs.

| tLI. g.]

R
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