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UNITED STATES PATENT OFFICK.

FRANK GRUZECKI, OF PASSAIC, NEW JERSEY, ASSIGNOR OF ONE-HALY T6 ANDRE‘N
: : ! BUCHAK, OF NEWARK, NEW JERSEY. .

GAS-ENGINE,
1,132,928, Specification of Letters Patent. Patented Mar., 28, 1915,

Application filed August 24, 1814. Serial No. 853,178, .

To adl whom it may concern :

Be it known that I; Fraxn Gruzecki, o
subject of the Czar of Russia, vesiding at
Passaic,'in the county of Passaic and State
of New Jersey, have invented certain new
and useful Improvements in Gas-Engines;
and I do hereby declare the following to be
a full, clear, and exact description of the in-

vention, snch as will enable others skilled in

the art to which it appertains to make and
use . the same, reference being had to the
accompanying drawings, and to characters
of veference marked thereon, which form a
part of this specification. . _

The present invention velates, generally.
to improvements in explosive. or internal
combustion engines: and the invention hasy
reference, more particulurly, o s vovel con-
struction of - rotary “explosive o infernal
combustion engine.

The said invéntion has for its principal
object to provide a giniple, efficient and
econoinical  rotary. explosive or internal
combustion ‘engine, in which a casing
and a-rotor-element arve combined and

wonstructed “in such a novel manner as to

provide a plurality of combustion or firing-
chambers; and furthermaore each chamber is
provided with 2 gas admission valve and
port, an exhaust port, and a eate member,
together with means for properly opesaiing
the same to produce explosive inpulses due-
cessively in each of said chambers whereby
the rotor-element is rotated.

A further object of the said Hhveution is
to provide a movel construction of - gate-
member which is adapted to enter each an-
nular fiving-chamber of the engine and thus
provide a. head or Lase against which the
explosion of the gas reacts to dvive forward
the piston-vanes connected with the rotor-
element; and; at. the same “time, a- novel
mechanisim is provided for raising said gate-

members out of said chambers so that the.

said piston-vanes of said rotor-element may
pass the same at the end of each rotation of
said rotor-elemerit. Lo

" A further object of the present invention

- is to provide novel means for operating the

‘gas admission valves and the gate-members

of each firing-chamber in proper time rela-
tion relative to each other and %o the rofa-
tion of the rotor-clement, whereby the:suc-

~cessIve explosive impilses are obtained and

timed in the respective firing-chambers:
Other objects of this invention, riot at this

thne move particularly enumerated will be

cleavly nnderstood. from the following de-

Aailed description of the bresent invention.

With the various objects of the present in-
ventlon in view, the invention congists pri-

marily, in the novel rotary combustion en-

gine hereinafter set forth: and, the inven-
tion consists, furtherniore, in the novel ap-
rangements and eombinations of the various
ces and parts, as well as in the ‘details
Or ihe
which will be more fully .described in the
following specification, and then finally em-
hodied in the claimg which are appended to
aud which form an essential part of this
specification. ‘ R
The invention is clearly illustrated in the
accompanying drawings, in which —
Figure 1'is a side elevation of the novel
rotary internal combustion engine made ac-
cording to and embodying the principles of
my present invention.  Iig. 273s a vertical
longitudinal section of the same taken on
line 2—2 in said Fig. 1, looking in-the divec-
tion of the avrow a; Fig. 3 is & detail plan
view of a portion of the top of the engine;

Tig. 4 15 a detail transverse section taken on

line 44 in said Ifig. 1, looking in the direo-

‘tion of the arrow , and tlustrating more

particularly the internal construction of the
gas admission valve, such ag 15 emploved in

connection with each fiving chamber. Fig 5

is a plan elevation of the rotor-element of
the engine removed from fhe casing, and
illustrating more particularly the position
of the piston-vanes connected i:ilelig%’iﬁll;

and Fig. 6 is a transverse section ef “said
DL

rotor-element taken on line 66 ipt
Fig, 5. _ DR
Similar characters of reference aré em-
ployed .in all of-the hereinabove described
views to indicate correspanding parts,

ssbruction of the said pavts, all of-
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Referring now to the said drawings the
reference charactér 1 indicates the lower
half of the main body. of the casing, and 2
indicates the upper half of said main body
of the casing. Connected with said lower
half 1 of the main body of said casing, and
‘preferably formed integrally therewith, are
the stanrlzlrd members or supporting base
3 of the engine casing. The said casing-
‘members 1 and 2 when assembled together
‘provide a central circular opening, the inner
surface of which is provided with an dnnu-
lar groeve or channel 4 of semi- cireular
cross section. o

The reference character 5 indicates a vo-
‘tor-element which is adapted to be rotatably

ing formed by the members 1 and 2 of said
casing, the said rotor-element being of sub-
stantially the same width as the width of

" said casing. The cuter circumferential sur-

face of said rotor-élement is provided with
an annular channel or groove 8 of semi-cir-
cular cross section, the same being adapted
to register with said channel or groove 4 of
the casing members 1 and 2, and to coSper-
ate therewith in forming a circular combus-
tion chamber g, extending entirely around
the rotor-element. In like manner formed
in'one of this side surfaces of said rotor-ele-

semi-circular cross section, and formed on
the opposite side surface of said rotor-ele-
ment is a similar anonular groove or channel
8. The said rotor-element 5 is fixed upon 2
main shaft 9.

The reference character 10 indicates oneside
face-plate provided with a centrally disposed
bearing opening 11 through which extends
one end of the shaft 9. The said face-plate
10 is adapted to be registered against one
side of said casing-members 1 and 2 and se-
cured thereto so as to extend over one sideof
said rotor-element 5. Formed in the inner sur-
face -of said face plate 10 is an annular
groove or channel 12 of semi-circular cross
section which registers with said groove or
channel 7 of said rotor-element to form in.
conjunction therewith a circular firing-
chamber b. Said face-plate 10 is secured fo
the casing-members 1 and 2 by means of
bolts 13, or in any other suitable manner.
Tn like manner the reference character 14 in-
dicates an opposite side face-plate having
a centrally disposed bearing opening 15,
through which the oppositeend of said sheft
9 extends and is journaled.” Thig face plate)
14 is also provided in its inner side surface
with an annular channel or groove 16 of
semi-civeular cross section and which regis-

“ters with said annular chanuel or groove 8

of said rotor-element 5 so as to form in con-
innetion therewith a firing-chamber ¢. Said
face-plate 14 is sechired to the easing-mom-
bers 1 and 2 by means of bolts 17, or in

ing members and face-plates.

1,182,028

any other suitable manner. The said casing
members 1 and 2, and the said face-

- plates 10 and 14 may be each provided with

internal spaces or openings 18 within their
walls, adapted to provide a water jacket ex-
tending partially around each firing-cham-
bek for the purpose of covling thesame. The-

-said face-plate 10 is provided with an an-

nular groove 19 adapted to register with a
“Similar annular groove 20 formed in one side
-of said rotor-element 5 and located adjacent
to its outer marginal edges, the said regis-
tered grooves 19 and 20 providing a space
in" which is arranged a packing-ring 21.
And in like manner the face plate 14 is also
provided with an annular groove 22 which
registers with a similar annular groove 23
formed in the opposite side of gaid rotor-
element 5 adjacent to its outer inarginal
edges, said registered grooves 22 and 23 pro-
viding a space in which is arranged a pack-
ing-ring 24. The face-plates 10 and 14 are
further provided with ball seats 25 the same
extending around and adjacent to said shaft
9, and provided in each side of said rotor-
element, so as to register with said ball seats
25, are ball seats 6. Arranged in said hall
seals are anti-friction balls 27. Connected
with said rotor-element 5 so as to extend
outwardly from each of its respective
grooves or channels 8, 7 and 8 are piston-
vanes 28, 29 and 30 respectively. These pis-
ton-vanes extend transversely across each
groove or channel of said rotor-element, and
project outwardly therefrom, the same be-
ing of cireular form so as to project into and
extend transversely. across each groove or
channel 4, 12 4nd 16 of the respoctive cas-
Said piston.
vanes are alined one with the other irans-
versely of the rotor clement 5. Extending
outwardly from the upper member 2 of said
casing is a housing-member 31, the same

75

8¢

3¢

o6

169

108

provid'ng an internal slideway or gnide 82

in which is arranged a movable gate-mem-
ber 33. The outer end of said housing 31 is
provided with a cover-plate 84 having a cen-
trally disneced opening 85 through which
projects outwardly the stem 36 of said gate-
member 33. Arrvanged between said cover-
plate 34 and said gate-member 33, so as to
extend around the stem 36, is a spring-mem-
ber 37, the pressure of which normally tends
to move said gate-member into the firing-
chamber a. so that the same extends across
said firing-chamber « and forms a partition
or bage within said firing - chamber. Tx-
tending upwardly from said cover-plate 34
ig an arm 38 having at its upper end a lat-
eral extension 39 provided with an opening
40, in which the upper free end of the said
stem 36 is guided; also secured upon the ex-
terior efid of said stem 86 ig an outwardly
proiecting lateral extension or lift-arm 41.
Formed in conmection with said housing
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-81 is & valve casing 42, the same being pro-
vided with an. internal passage forming a
valve port 48 in communication with said
firing-chamber = . Connected with said
valve casing 42 is an opening 44 in which
is connected the end of a gas delivéry pipe

45, which leads from a switable carbureter.

or: gas-producing mechanism. Formed in
the interior of said gas port 43, and in con-
pection with said valve casing 42, is a valve
seat 46 upon which is normally seated a

‘walve-member 47 which normally closes the

said gas port 43, Connected with said valve-
member 47 is an outwardly extending valve-
stem 48 which projects outwardly through
an opening 49 in said cover-member 34
which also extends over and closes the outer
end of said vglve casing 42. Said valve-
member 47 is‘normally retained in closing
position or sea¥éd upon its seat 46 by means
of a valve-spring 50. Secured upon the
outer surface of said cover-plate 34.1s a ful-
crum frame 51, to the standards of which
is pivoted a lever 52 which engages the
free end of said valve-stem 48, said lever
haging an outwardly  extending -operating
arm 33 which, when properly engaged, oscil-
lates gaid lever 52 to depress said valve stem,
thus removing the valve 47 from its seat 46
and opening the valve-port 43 to the passnge
of gas therethrough into the firing-chamber
@ Said gas adpussion valve and ils gas

port is located on one side of the gate-mern: .

ber 38, and located on the other side of said
gate-member 83 is an exhaust-port 54 in
communication with said firing-chamber «,
and commuanicating with said exhaust-port
54 is an exhaust conduit 55, Located be-
yond said gas admission valve is a spark-
plug 56, which screws into the casing so that
its terminals are located 'in cornmunication
with said firing-chamber a. R
The reference character 57 indicates a ver-
tieal spindle, the lower end of which is jour-
naled in a bearing opening 58 formed in said
face-plate 10, and a portion of which is fi-
ther supported and journaled in o bearing-
bracket 59 projecting from said housing 31
Also conneeted with said face-plate 10 iy
a bearing member 60 in which iy votatably
mounted a horizontal spindle 61. * Secured
upon the inner end of ‘said horizontal spin-

- dle 61 is a bevel-gear 62 which meshes with

50

and drives a bevel-gear 63 connccted with
suid vertical spindle 37. Secured upon the
outer end of said horizontdl spindle 61 is a
sprocket-wheel 64 over which runs a driv-
ing-chain 65 which is driven by a sprocket-
wheel 66 secured upon. said main shaft 9.
Through the above described transmission
mechanism” the said vertical spindle 57 is
driven or votated at the same speed as said
main shaft 9.  Yixed upon the upper end of

“éaid vertical spindle 57 and ‘driven thereby

85 is'a eam-member 67, the same having a gate-

3

operating cam-portion 68 and a valve-oper-
ating cam-portion 69. As said cam-member

67 is votated synchronously with and at the

same speed as said shaft 9 and rotor-element

B, 1% is so positioned that, as the rotor-ele-

ment 5 moves sround under the impulse of
the explosive force of ignited gas upon the
piston-vane 28, and has about completed a
revolution, the cam-portion 68 operates upon
the lift-arm 41 to raise the same whereby an
upward movement of said stem 86 draws up-
wardly into said slideway 32 of the housing

70

31 and out of said firing-chamber ¢ said -

gate-member 33, o that suid piston-vane 28
may pass said gate-member.  As soon-.as
said piston-vane 28 has passed benéath said
gate-member, 83, the cam-portion . 68 has
moved out of engagement with said lift-arm
41 and the spring 37 again returnssaid gate-
member. to normal position within gnd ex-
tending transversely across said firing-cham-
ber @ As the piston-vane 28 continues its
forward movement, the .cam-portion .69 en-

gages with and operates said lever-arm 53

to carry said lever 52 into depressing con-
tact with said valve-stemn 48, thus open-
ing suid valve 47 to allow a new charge of
@as to enter said. firing-chamber o between
said gate-member 33 and said piston-vane
28, As soon as the piston-vane 28.passes
said spark-plug 58, the ignition system is
timed to cause.an ignition spark st the ter-
mingls of said spavk-plug which explodes
the new charge of gas, the cani-portion- 69
having in the meantime passed out of con-
tact with said Jever-arm 58 so that the valve-
spring 50 has closed the valve 47, Under
the impulse of the exploded gas charge, the
expansion of which acts against the gate-

member 388, an impuci-or propelling impulse
bl 2 3 o

is exerted upon said piston-vane 28 which
drives around the rolov-element 5. to wuike
another revolution which s trangmitted to
the main-shaft 9, 1n the meantime the move-
ment of the sajd piston-vane 28 propels the
exhaust or spent gases oo (he previous explo-
gion through the chamber ¢ and out of the
exhaust port 54, the gate-member 33 pre-
venting this exhaust from reaching or mix-
ing with the fresh and subsequently explod-
ed gas-charge. In this manner the cycles of
operation are performed in the cylinder or
firing-chamber a. ' o
Conuected with said face-plate 10 is a
housing containing a gate-member. and:gas
admission - valve-mechanism - togetber with
operating means therefor of ihe same con-
gtruction as already above deseribed, so that
the same referenice: clinracters will 1dentify
the respective detail parts of the same. - Said
face-plate aleo is provided with an exhaust-
port and spark-plug also identified by simi-
lar reference characters.. These devices op-
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ment b in the same manner as do their coun-
ter-parts described in comnection with the
firing-chamber ¢ and piston-vane 28. A
cam-member 70 having ‘& gate-operating
cam-portion 71 and a valve operating cam-
portion T2 is fixed upon and driven by said
main shaft 9 to operate the said gate-mem-
ber and gas-admission valve of said firing-
chamber 4. In like manner conneeted with
said face-plate 14 is a housing containing a
gate-member, and gas admission valve-
mechanism together with operating means
therefor of the same construction as already

above described, so that the same reference.

characters will apply to identify the same.
Said face-plate 14 is also provided with an
exhaust-port and spark-plug also identified
by similar reference characters. These de-
vices operate in counection with the -firing-
chamber ¢ and piston-vane 30 of the rotor-
element 5 in the same manner as do their
counter-patts deseribed in connection with
the firing-chamber ¢ and piston-vane 8. A
cam-member 73 having a gate-operating vam-
portion 74 and a valve-operating cam-por-
tion 75 is fixed upon tlie opposite end of said
main shaft 9 to operate said gate-member
and  gas-admission valve of said firing-
chamber ¢.

The respective gate-members,
sion valves, exhanst ports and spari-plugs
are spaced one-hundred and twenty degrees
(120°) apart, whereas the cnm-members 67,
70 and 73, as well as the piston-vones 28, 29
and 30 are rvespectively in alinement with
each other, or o related as to travel to-
gether, consequently the cran-members ve
spectively act upon their respective gate-
members and valve-ndmission valves only
when they pass them, hence the explosive
impulse of the gas charges in the respective
firing-chambers, act upon the respective pis-
ton-vanes 28, 29 and 30 successively. It
therefore follows that thers cceurs a power
impulse upon said rotor-clement at every
one-thizd revolution of the same, or three
such impulses per revolution as the sueces-
sive explosions in cach fiving chamber o, b
and ¢ occur. In view of such srrangement
and operation a practically efficient engine
ig the result, which combines in a rotary
engine all the advantages of the multiple
cylinder type of veciprocating engine in
producing a plurality of power impulses per
each revolution of the muinor driving-shaft,

" Of conrse, it must be understood that 1 do
~not limit myself {o the use of three firing-

chambers, since more or less than that nom-
ber may be provided, with gas controlling
mechanisin spaced and operated to produce
suceessive explosions therein, in fact by in-
creasing the width of the roter-element and
casing the number of firing-chambers may
be increased; indefinitely as desired, and a
plurality of such firing-chambers at the cir-

gas-admis-

1,182,088

cumference of said rotor-element, may malke
it desirable {o eliminate the side firing-
chambers. S
It will therefore be apparent that while
the above description and the accompanying

drawings show a preferred type illustrative

of the principle of construction I desire to
retain, I do not wish to limit myself entively
to such form and srrangement thus show
and described. I am alse aware that some
changes may be made in the general ar-
angements and combinations of the various
devices and parts of the novel rotary inter-
nil combustion engine, as well as in the de-
tails of the construction of the said parts,
vithout departing from the scope of the
present invention as set forth in the fore-
poing specification, and as defined in the
claims which are appended hereto. Fence
1 do not limit my present invention to the
exact arrangements and combinaticns of the
various devices nnd parts ss described in
said specification, nor do I confine myself
to the exact details of the construction of
the said parts as illustrated in the accom-
panyving drawings. :

1 celaim— ) .

1. A rotary internal combustion engine
comprising a casing having a central open-
g, a retor-eloment mounted to rotate in
sald opening, & main shaft on which sai
rotor-clement is monnted, side’ face-plate
connected with said casing and adapted to
inclese said rotor-element therein, bearing
portiong connected with said face-plates in
which said main shaft is journaled to pro-
ject esteriorly of said casing, the inner side
of satd casing having an annuiar channel,
the outer circumference of said votor-ele-
ment having an ananlar channel registering

peel

with said channel of said casing and form-

ing in conjunction therewith a circular fic-
ing chamber, each face-plate being also pro-

vided in its inner surface with an -annulsr

channel, each side face of s2id rotor-element
having an annuisr channel which respec-
tively register with said channels. of said
face-plates and form in copjunction there-
with additional circular $Gring-chambers,
cach firing-chamber having a gas inlet port
and an exhaust port, a gate-member adapi-
ed to enter and extend across each firing-
chamber to partition its interier belween its
gas inlet port and its exhnust port, a gog

“admission-valve connected with each gas-

inlet port, housings formed in copnection
with snid easing nnd its face-plates in which
sald gate-merabers are slidably wounted,
cach gate-member having a stem projecting
exteriorly from it housing, spring-means
for retaining each gate-me?ﬁ'%ber T normal
position, valve-housings fprmed ifi connee-
tion with said-chsing and its face-plates io
which said ghs-admission valves are mount-
ad, cach valve-housing heving en intermal

oy
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géat-porticn upon which saild valves are for-
tunlly seated, spring-means for retaining
said valves on their seats, a valve-siem com-
neck@-with each valve and projecting ex-
teriovly  from said valve-housing, . cam-
levers mounted. fo engage the end of each
valve-stern to depress the same and open

~said valves, piston-vanes affixed tramsversely

to said rotor-slement. and adapted io. re-
spectively ride thirough seid firing-chambers,
means for momentarily withdrawing each
gate-member out of vits fring-chamber to
peimit the passing of said piston-vanes by
the same. . ’ ’

.9. A rvotary internal combustion engine
comprising a casing having a central open-
g, a rotor-element mounted ¢ rotate in
sald opening,
rotor-element is mounted, side face-plates
connected with said casing and adapied to
incioge said rotor-element therein, bearing
portions connected with said face-plates in
which said main shaft is journaled tov pro-
ject exteriorly of said casing, the inner sids

of said casing having an annular channel, .

the outer circumference of said rotor-ele-
ment having an annular channel registering
with said channel of said cesing snd form-
ing in conjunction therewith a circular fir-
ing-chamber,
vided in its inner sarfsce with an annular
channel, each side face of said roter-element
having an snnular chaunel which respec:
tively vegister with said channels of said
face-plates and form in conjunction thers-

with additional cireular firing-chambers,

each firing-chamber having a gas inlet port
r adapt-
fring.

ix
and an exhgust port, a pafe-membe
ed to enter and, extend across eac
chamber to pertition its interior
s inlet pors and s exhaust port, a |
3 bl 3 1.

phs
P
!
r

ion-valve cennected with e
t, housings tormed in conneciion with

3

senerupers hre elidably mounted, each
e-meniher having a stem projecting ex-
ioely frow its housing, spring-me:
ining each gate-member in normal po-
on, valve-housings formed in connection
id casing and its {ace-plates in which
-adrmission valves are mounted, each

i
=

rof

2

por

et
ot
m

Py
e

wi
Baic
VHIV
ticn wpon which sald valves ave normally
seated, spiing means for rétaining saidvalves
on their seats, a valve-siem copriccted with
valve and projecting exteriorly from
said valve-housing, cam-levers mounted to
engage the end of each valve-stem to do-
press the same and open said valves, piston-

¢l

r‘a -
-~

e

ment and adapted te respeclively ride
through said firing - chambers, means for
momentarily withdrawing each gate-mem-
ber out of its firing-chamber to- per-
niit the passing of sald piston-vanes by the

4 main shaft op which said’

itively register, with

each face-plate being zlso pro-.

Upaging end its face-plates in which said

housing having an infernal seat-povs’

vanag aflixed transversely to said rotor-ele-

& :

stithe; comprising a lift-arm~ connected

with said stems of each gate-member, and a
cani-member having a gate-operating cam-

pertion for engaging and lifting each lift-
arm, stem and gate-member; said cam-mem-

bers being driven from said main shaft and
at main shaft speed. o

8. A rctary internal combustion engine
comprising a casing having a central open-
ing, a rotor-element mounted to rotate in
said opening, 2 main shaft on which said
rotor-element is mounted, side face-plates
connected with said casing and adapted to

70

76

inclose said. retor-elemeént therein, bearing

portions connected with said face-plates in
which said main shaft is journaled to pro-
ject exteriorly of said casing, the inner side
of said casing having an annular channel,
the outer circumference of said rotor-ele-
ment having an anhular channel registering
with said channe} of said casing and form-
ing in conjunction therewith a circular fir-
ing chamber, each face-plate being also pro-
vided in its inncr surface with an annular
channel, each side face of said rotor-element
having an -annular channel which respec-

cach firing-chamber having a gas inlet port
and an exhaust port. a gate-member adapt-
ed to enter und extend scrogs each firing-
chamber to partition its interior between
its gas inlet port and its exhaust port, a gas
admission-valve connected with each gas-
injJet port, housings formed in connection
with said casing and its face-plates in whieh'
said gate-members arve slidably mounted,
each gate-member having a stem project-
ing exteriorly from its housing, spring-
means for retaining each ‘gate-member in

normal ‘position, valve-honsings formed in

connection with said casing and its face-
plates in-which said gas-admission valves
are mointed, each. valve-housing having an
internal seat-portion upon which said vaives
are normally scated; spring-means fov
taining sald valves or their seats, a valve-
stemn connested with cach- valve and pro-
jecting exteriorly from said valve-housing,
cawm-levers mounted to engage the end of
pach valve-stern to depress the same and
open said valves, piston-vanes affixed trans-

versely to saiti' retor-element and adapted

to respectively ride through said firing-
chambers, means for momentarily - with-
drawing each gate-miember out of its firing-

chamber to permiit the passing of said pis-

ton-vanes by the same, comprising a lift-
arm connectad with said stems of each gate-

‘membher, 2 con-member having a gate oper-

ating cam-prrtion for engaging and lift-
ing each lift-arm, stem and gate-member,
and each. cam-merber having also a valve

‘operating cam-porticn adapted fo engage

, said ‘channels of said
‘face-plates and- form in conjunction there-
with additional eircular firing-chambers,
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- and depress each cam-lever to open each

gas admission valve, said gate-operating

cam-portion and said valve operating eam-

ortion of each cam-member being so re-
ated. to each other that the former operates
in advance of the latier, said cam-members
being driven from said main shafi and at
main shaft speed.

In testimony that I claim the inveniion
set forth. above I have hereunto set my 10
‘hand this 20th day of August, 19i4.

FRANEK GRUZECKI
Witnesses:

Groree D. Ricrarps,
Eva E. Dusca.



