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To all whom it may concern: . 
Be it known that I, FRANK Gr:UZECKI, a subject of the Czar of Russia, residing 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, such 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 character's 
of reference marked thereon, which form a 
part of this specification. . . 
The present invention relates, genei'aily, 

to improvements in explosive ol' internai 
combustion engines; and the inve! Itioi has 
reference, more particularly, to a lovel coil 
struction of rotary explosive o' internal 
coniustion engine. 
The said invention has for its princija 

object to provide a simple, efficient and 
econoinical rotaly, explosive or internal 
combustion engine, in which a casi?g 
and a rotor - element are combined and 
constructed in such a novel lanaiane' as to 
provide a plurality of collabustion or firing 
chambers; and furtherine'e each chamber is 
provided with a gas admission valve and 
port, an exhaust port, and a gate leinlet', 
together with means for properly o:ling 
the same to produce explosive inputsessic 
cessively in each of said chill bel's whereby 
the roto-element is rotated. 
A further object of the said in eition is 

to provide a novel construction of gate 
member which is adapted to enter each an 
nular firing-chamber of the engine and thus 
provide a head or base against which the 
explosion of the gas reacts to drive forward 
the piston-vanes connected with the rotor 
element; and, at the same time, a novel mechanism 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-element. 
'A further object of the present invention 

is to provide novel means for operating the 

(3. 

Fig. 5. 

Specification of Letters Patent. Bateated Riar. 23, 95. 
Application filed August 24, 1914. Serial No. 853,173. . 

gas a dialission salves and the gate-members 
of each firing-chamber in proper time rela 
tion 'elative to each other and to the rota 
tion of the 'otol-element, whereby the suc 
cessive explosive implises are obtained and 
tinued in the respective firing-chambers. 
Other oljects of this invention, not at this 

time inore particularly enumerated will be 
clearly linderstood from the following de 
tailed description of the present invention. 
With the various objects of the present in 

ventiol) in view, the invention consists pri 
Inarily, in the novel rotary combustion en 
gine hereinafter set forth; and, the inven 
tion consists, furthermore, in the novel ar 
'aigeinents and combinations of the various 
devices and parts, as well as in the details 
of the existriction of the said parts, all of 
which will be noire fully described in the 
follow jig specification, and then finally en 
Otied in the claims which are appended to 

alid which form an essential part of this specification. 
The in \ention is clearly illustrated in the 

accompanying drawings, in which :- 
Figure i is a side elevation of the Hovel 

!'otaly internal combustion engine made ac 
cording to and embodying the principles of 
iny present invention. Fig. 2 is a vertical 
longitudilial section of the same taken on 
line 2-2 in said Fig. 1, looking in the direc 
tion of the arrow a Fig. 3 is a detail plan 
yiew of a portion of the top of the engine; 
line 4-4 in said Fig. 1, looking in the direc 
tion of the arrow it, and illustrating more 
particularly the internal construction of the 
gas admission valve, such as is employed in 
connection with each firing chamber. Fig. 5 
is a plan elevation of the rotor-element of 
the engine removed from the casing, and 
illustrating more particularly the position 
of the piston-vanes connected therhith; 
and Fig. 6 is a transverse section of sai 
rotor-element taken on line --6 in id 
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ployed in all of the hereingbove described 
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Referring now to the said drawings the 
reference character 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 there with, are 
the Eli 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 annu 
lar groove or channel 4 of semi-circular 
cross section. r 
The reference character 5 indicates a ro 

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 outer circumferential stir 
face of said rotor-element is provided with 
an annular channel or groove 6 of semi-cir 
cular cross section, the same being adapted 
to register with said channel or groove 4 of 
the casing members and 2, and to coöper 
ate therewith informing a circular combus 
tion chanaber a, extending entirely around 
the roto'-element, in like manner formed 
in one of the side surfaces of said rotor-ele 
ment is an annular groove or channel 7 of 
semi-circular cross section, and formed on 
the opposite side surface of said rotor-eie 
ment is a similar annular groove or channel 
8. The said rotor-element 5 is fixed upon a 
main shaft 9. - 
The reference character 10 indicates one side face-plate provided with a centraliy 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 i and 2 and se 
cured thereto so as to extend over one side of 
said rotor-element 5. Formed in the inner sur 
face of said face plate 10 is an annular 
groove or channel i2 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 
chambers. Said face-plate 10 is secured to 
the casing-members 1 and 2 by means of 
bolts 13, or in any other suitable manner. 
in like manner the reference character 4 in 
dicates an opposite side face-plate having 
a centiallv disposed bearing opening 15, 
through which the opposite end of said shaft 
9 extends and is journaled. This face piae) 
i4 is also provided in its inner side surface 
with an annular channel or groove 8 of 
semi-circular cross section and which regis 
ter's with said annular channel or groove 8 
of said rotor-element 5 so as to form in con 
innction therewith a firing-chamber c, Said 
face-plate 14 is secured to the casing-incm 
bers 1 and 2 by means of bolts 17, or in 
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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 be for the purpose of cooling the same. 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 said rotor 
element 5 adjacent to its outer imarginal 
edges, said registered grooves 22 and 23 pro 
viding a space in which is arranged a pack 
ing-ring 24. The face-piates 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 26. Arranged in said ball 
seats are anti-friction balls 27. Connected 
with said rotor-element 5 so as to extend 
outwardly from each of its respective 
grooves or channeis 6, 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 there from, the same be 
ing of circular form so as to project into and 
extend transversely across each groove or 
channel 4, 2 and 16 of the respective cas 
ing members and face-rolates. 
vanes are alined one with the other trans 
versely of the rotor element 5. Extending 
outwardly from the upper member 2 of said 
casing is a housing-member 31, the same 
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providing an internal slideway or guide 32 
in which is arranged a movable gate-mem 
ber 33. The outer end of said horising 31 is 
provided with a cover-plate 34 having a cen 
trally disposed opening 35 through which 
projects outwardly the stem 36 of said gate 
member 33. Arranged between said cover 
plate 34 and said gate-member 33, so as to 
extend around the stem 36, is a spring-nem 
ber 37, the pressure of which normally tends 
to move said gate-member into the firing 
chamber at, so that the same extends across 
said firing-chamber ( and forms a partition 
or base within said firing - chamber. Ex 
tending upwardly from said cover-plate 34 
is an arm 38 having at its upper end a lat 
eral extension 39 provided with an opening 
40, in which the tipper free end of the said 
stem 36 is guided; also secured upon the ex 
terior efici of said stem 36 is an outwardly 
protecting lateral extension or lift-arm 4. 

Formed in connection with said housing 
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-81 is a valve casing 42, the same being pro 
vided with an internal passage forming a 
valve port 43 in communication with said 
firing-chamber a. Connected with said 
valve casing 42 is an opening 44 in which 
is connected the end of a gas delivery pipe 
45, which leads from a suitable carbureter. 
or gas producing mechanism. Formed in 
the interior of said gas port 43, aid in con 
nection with said valve casing 42, is a valve 
seat 46 upon which is normally seated a 

: valve-member 47 which normally closes the 
said gasport 43. Connected with said valve 
Knenber 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 valve casing 42. Saidyalve 
member 47 is normally retained in closing 
position or seated upon its seat 46 by means 
of a valve-spring 50. Secured upon the 
outer surface of said cover-plate 3t is a full 
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 having an outwardly extending operating 
arra 33 which, when properly engaged, osci 
lates said lever 52 to depress said valve stem, 
thus removing the valve 47 from its seat 46 
and opening the valve-port 43 to the passage 
of gas therethrough into the firing-chamber 
a. Said gas admission valve and its gas 
port is located on one side of the gate-men 
ber 33, and located on the other side of said 
gate-member 33 is an exhaust-port 54 in 
communication with said firing-chamber a, 
and communicating with said exhaust-port, 
54 is an exhaust conduit 5.5. Located be 
yond said gas admission valve is a spark 
plug 56, which screws into the casing so that 
its terminals are located in corraintinication 
with said firing-chambel' (i. 
The reference characte' 57 indicates a vei'- 

tical spindle, the lower end of which is jour 
naled in a bearing opening 58 for tried in said 
face-plate 10, and a portion of which is 'al 
the supported and journaled in a bearing 
bracket 59 projecting fron said housing 31. 
Also connected with said face-late 1() is 
a bearing nember 60 in which is rotatably 
mounted a horizontal spindle (31. Sectared 
upon the inner end of said horizontal spin 
dle 61 is a bevel-gear 62 which meshes with 

60 

and drives a bevel-gear 63 connected with 
said vertical spindle 57. Secured upon the 
otter end of said horizontal 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 rotated at the same speed as said 
main shaft 9. Fixed upon the upper end of 
said vertical spindle 57 and driven thereby 

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

atting cam-portion, 69. 
operating cam-portion 68 and a valve-oper 

As said cam-member 
67 is rotated synchronously with and at the 
same speed as said shaft 9 and rotor-element 
5, it is so positioned that, as the rotor-ele 
ment 5 moves around under the impulse of 
the explosive force of ignited gas upon the 
pistol-vane 28, and has about completed a 
revolutiot, the cam-portion 68 operates upon 
the lift-arm 41 to raise the same whereby an 
upward movement of Said stem 36 draws up 
wardly into said slideway 32 of the housing 

70 

75 

31 and out of said firing-chamber a said 
gate-member 33, so that said piston-vane 28 
may pass said gate-member. As soon as 
said piston-vane 28 has passed beneath said 
gate-inemher. 33, the cam-portion 68 has 
noved out of engagement with said lift-arm 
41 and the spring 37 again returns said gate 
in ember to noimal position within and ex 
tending transversely across said firing-cham 
ber (c. 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 saidyalve-stem 48, thus open 
ing said valve 47 to allow a new charge of 
gas to enter said firing-chamber a between 
said gate-member 33 and said piston-vane 
28. As soon as the piston-vane 28, passes 
said spark-plug 56, the ignition system is 
timed to calise an ignition spark at the ter 
millais of said spark-plug which explodes 
the new charge of gas, the can-portion 69 
having in the meantinue passed out of coln 
tact with said lever-arm 3 so that the valve 
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spring 50 has closed the valve 47. Under 
the implise of the exploded gas charge, the 
expansion of which acts against the gate 
member 33, an impact or propelling impulse 
is exerted tipon, said piston-vane. 28 which 
drives around the rotor-element 5 to nake 
another 'evolution which is transmitted to 
the main-shaft. 9, in the meantime the move 
Inett of the said piston-vane 28 propels the 
exhaust, or sent gases c e previous explo 
sion) through the chamber ( and out of the 
exhaust port 54, the gate-member 33 pre 

(). 

() 

venting this exhaust from reaching or mix 
iing with the fresh and subsequently explod 
ed gas-charge. In this ninner the cycles of 
operation are performed in the cylinder or 
firing-chamber ot. . 

Connected with said face-plate 10 is a 
hoising containing a gate-meinhei'', and gas 
a dinission, valve-mechanism together with 
operating means therefor of the same con 
struction as already above described, so that 
the same reference character's will identify 
the respective detail parts of the same. , Said 
face-plate also is provided with an exhaust 
port and spark-plug also identified by simi 
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iar reference characters. These devices op 
erate in connection with the firing-chamber 
5 : and the piston-vane. 29 of the rotor-ele 130 
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ment 5 in the same manner as do their coun 
ter-parts described in connection with the 
firing-chamber g and piston-vane 28. A 
eam-member 70 having a gate-operating 
cam-portion 7 and a valve operating cam 
portion 72 is fixed upon and driven by said 
main shaft 9 to operate the said gate-men 
ber and gas-admission valve of said firing 
chamber b. in like manner connected with 
said face-plate i4 is a housing containing a 
gate-member, and gas admission valve 
mechanism together with operating means 
therefor of the same constraction 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 refei'eriee characters. These de 
vices operate in counection with the firing 
chamber 6 and piston-vane-30 of the rotor 
element 5 in the same manner as do their 
counter-parts described in connection with 
the firing-chamber ( and piston-vane 28. A 
can-member 3 having a gate-oilerating 'an 
portion 74 and a valve-operating cam-or 
tion 75 is fixed upon the opposite end of said 
main shaft 9 to operate sail gate-anember 
and gas-admissioi Valve of said firing 
chamber ('. 
The respective gate-inenbers, gas-admis 

sion valves, exhalist ports and spark-plugs 
are spaced onc-hundred and twenty degrees 
(120°) apart, whereas the cam-members (37, 
70 and 73, as well as the piston-vates 28, 29 
and 3() are respectively in a line tent with 
each other, or so related as to t'ave to 
gether, consequently the call-member's 'e- 
spectively act to their 'esective gate 
members and valve-actinissioi Valves only 
when they pass then, hence the explosive 
impulse of the gas charges in the 'espective 
firing-chambers, act upon the respective lis 
ton-vanes 2S, 2) and 30 successively. It 
therefore follows that these occurs a powe' 
impulse upon said rotor-eleinent at every 
one-third revolution of the same, or three 
such impulses per revolution is the succes 
sive explosions in each firing ch: moei' (t, b 
and a occur. in view of such arrangement 
and operation a practically efficient engine 
is the result, wiich coilines in a rotary 
engine all the advantages of the multiple 
cylinder type (if reciprocating engine in 
producing a plurality of power impulses per 
each revolution of the main or driving-shaft. 
Of course, it intist, he inderstood that I do 
not limit, myself to the tise of three firing. 
chambers, since more or less than that nim 
her may be provided, with gas controlling 
mechanism spaced and operati to produce 
successive explosions the eith, in act by in 
creasing the width of the 'otor-eleinent and 
casing the number of firing-chamber's inity 
be increased indefinitely as desired, and a 
plurality of such firing-chambers at the cir 
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cumference of said rotor-element, may make 
it desirable to eliminate the side firing 
ciambers. ... . 

it will therefore be apparent; that winie 
the above description and the accompanying 
drawings show a preferred type illustratives 
of the principle of construction desire to 
retain, do not wish to limit myself entirely 
to such for in and arrangement thus shovia 
and described. I am also aware that some 
changes may be made in the general air 
agements and combinations of the variosis 

devices and parts of the novel rotary inter 
nal combustion engine, as well as in the die. 
tails of the construction of the said parts, 
without departing from the scope of the 
present invention as set forth in the fore 
going specification, and as defined in the 
claims which are appended hereto. Fence 
i do not limit any present, invention to the 
exact arrangements and combinations of ha 
various devices and parts as described in 
said specification, nor do confine myseli 
to the exact details of the construction of 
the saic parts as illustrated in the accorn. 
panying cravings. 

claim :- 
1. A rotary internal combustion engine 

couprising a casing having a central open 
ing, a retor-element no inted to rotate in 
Said opening, a main shaft on which sai 
rotor-element is inteti, side face-paiss 
connected with said easing and adapted to 
inclose said rotor-element therein, bearing 
portions connected with said face-plates in 
which said inain shaft is journaled to prg. 
ject eiteriorly of said casing, the inner side 
of Sail easing having an antiar channel, 
the oriter circumference of said roto-eig. 
ment having an annular channel registering 
with sail chainst of said casing and form 
ing in conjunction there with a circular Éir 
ing chamber, each face plate being also pro 
vided in its inner surface with a -antiar 
channel, each side face of said irotor-element. 
having an antial channel which respec 
tively register with said channels of said 
face-plates and form in cojunction there 
with additional circular Siring-chasinibers, 
each firing-chamber having a gas inlet port, 
and an exhaust port, a gate-member adapt. 
ed to enter and extend across each firing. 
chamber to partition its interier between is 
gas inlet p(t, and its exhaust port, a gag 
admission-valve connected with each gas 
inlet port, housings formed in connection 
with said casing and its face-piates in which 
said gate-embers are slidably taoisted, 
ach gate-niember having a stern projecting 
exteriorly from its housing, spring-aeans 
for retaining each ghtenefibe is nortni 
position, valve-housings formed it conne 
tion with said casing and its face-plates it. 
which said gås-admission valves are not 
ed, each waive-housing h9 wing an inter is 
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seat-portici upon which siid valves are shor 
inally seated, spring-means for retaining 
said valves on their seats, a valve-stem coal 
nects with each valve and projecting ex 
terioriy from said valve-housing, cam 
lieversinguinted to engage the end of each 
valve-stem to depress the same arid open 
said valves, piston-vanes affixed transversely 
to said rotor-element, and adapted to re spectively ride through said firing-chambers, 
meals for momentarily withdrawing each 
gate-member out of its firing-chamber to 
pei'init the passing of said piston-vanes by 

15 

2 
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the same. -- 
2. A rotary internal combustion engine 

gomprising a casing having a central open 
ing, a rotor-element mounted to rotate in said opening, a main shaft on which said 
rotor-element is mounted, side face-plates 
connected with said casing and adapted to 
inciose said rotor-element 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 annula channel, 
the outer circumference of said rotor-ele. 
ment having an annular channei registering 
with said channel of said casing aid form 
ing in conjunction there with a circular fir ing-chamber, eash face-plate being aiso pro 
vided in its inner surface with an annular 
chaniel, each side face of said rotor-element 
having an aitaliar channel which respec 
tively register with said channels of said 
face-plates and form in conitinction there 
with additional circular firing-chambers, 
each firing-chamber having a gas inies, port. 
and an exhaust port, a gate-member adapt 
ed to enter and extend across each iring. 
chamber to partition its interior battyeen its 
gas inlet port and is exhaust port, a gas 
dinission-valve connected with each gas-in ty 

is formed in connection, with port, hoisii) 

iii)ar having a stem projecting ex 

retaining each gate-member it noir 
sition, valve-housings formed in connection 
with said easing and its face-plates it which 
said gas-a ?imission valves are mainted, each 
valve-housing havig an intertai seat-po'-. 
tion upon which said valves are atrinally 
seated spiring means for retaining saic valves 
on their seats, a valve-stem connected with 
each waive and projecting exteriorly from 
said valve-housing, cam-levers mounted to 
engage the end each valve-stem to da 
press the same and open said valves, piston 
wanes affixed transversely to said rotor-ele 

adapted to respectively ride neit and 
firing - chambers, ineans to: through sai 

momentarily withdrawing each gate-mem 
her out of its firing-chamber to per 
mit the passing of Said piston-vanes by the 

assing and its face-plates in which said 
gate-tieribe's are slidably inaughted, each 
gaie-Ye: 
ieriorly iron its housing, spring-me: are normally seated, spring-means fri 

operating cam-portion adapted to engage 

stirne, comprising a lift-arm connected 
with said stems of each gate-member, and a 
cani-member having a gate-operating cam 
portion for engaging and lifting each lift 
arm, stem and gate-member, said cam-men 
bers being driven from said main shaft and 
at main shaft speed. 

3. A rotary internal combustion engine 
comprising a casing having a central open 
ing, a rotor-element mounted to rotate in 
said opening, a main shaft on which said 
rotor-element is mounted, side face-plates 
connected with said casing and adapted to 
inclose said rotor-element 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 anihular channel registering 
with said channel of said casing and form 
ing in conjunction therewith a circular fir 
ing chamber, each face-plate heing also pro 
vided in its in air 3rface with an annular 
(channel, each side face of said rotor-element 
having an annular channel, which respec 
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tively register, with said channels of said 
face-plates and form in conjunction there 
with additional circular firing-chambers, 
each firing-chamber having a gas inlet port 
and an exhaust port. a gate-member adapt 
ed to enter and extead across each firing 
chamber to partition its interior between 
its gas inlet post and its exhaust port, a gas 
admission-valve connected with each gas 
inlet pit, housings formed in connection 
with said gasing and its face-plates in which 
said gate-members are slidably inoanted, 
each gate-member having a stem project 
ing exteriorly from its housing, spring 
neas for retaining each gate-member in 
normal position, valve-housings formed in 
connection with said casing and its face 
plates in which said, gas-admission valves 
are mounted, each valve-housing having in 
internal seat-portion upon which said waives 

96 

100 

iOS 

f 

: - 

aiming said valves or their seats, a valve 
stem connected with each valve and pro jecting exteriorly from said valve-housing 15 
cata-levers mounted to engage the end of 
each valve-stem to depress the same and 
open said valves, piston-vanes affixed trans 
versely to saiti rotor-element and adapted 
to respectively ride through said firing- 120 
chambers, means for momentarily with 
drawing each gate-member out of its firing 
chamber to permit the passing of said pis 
ton-vanes by the same, comprising a lift 
arm connected with said stems of each gate- 12, 
men her, a cam-member having a gate oper. 
ating cin1-frtion for engaging and lift 
ing each lift-arm, stem and gate-member, 
and each can -ierber having also a valve 
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and depress each cam-lever to open each 
gas admission valye, said gate-operating 
can-portion and said valve operating can 

3. 
ortion of each cam-member being so re 
ated to each other that the former operates 
in advance of the latter, said can-members 
being driven from said main shaft and at 
inain shaft speed. 
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in testimony that I claim the invention 
set forth. above I have hereunto set my { 
hand this 20th day of August, 1914. 

SRANK GRUZECS. 
Witnesses: 

GEORGE D. RICHARDs, 
EyA. E. DESCH. 


