D. H. BENRETT.

QAS ENOINE,
948, 950. numnq TILED DEO. 38, 1906, Patented Feb. 8, 1910
4 SEZETA-ARELIT L.
e ®
. ? 4 i
© ’ ”
IR P
®
X

AIRI

cw i:§ LN ® Froent
itnessgs A\l nvenltor
pry-v e ‘, ‘ Ry A ﬂmm p 5




" D, H. BENNETT.

AR GA8 ENGINE,
9 48,950. APPLIOATION FILED DEC. 30,1908, . Patented Feb, 8, 1010,
© ‘ u:nu—chn 1.
) S
U\, Bl o k8w
, \\
e ] X
NS e B wyahes -
s Soapars CE NN -
R SRR A
_ . L
R%e R &, YOS & ea¥e
0N / = > N
& &N
S NS
N
— v
* £ B— R ~
: o .
na N
3 — q ,85
N D AN s
BN N 7 A
S 1N
Qx?it‘ttca.\c.«M% ‘ § \ o g}@vcnroz
Q2NN 2 ) o L H amanill
, WA“:.::‘/(G @&__“‘7— ‘\"t";“ NI ||% M . '5 -




d D. H. BENXETT.

GAS EXGINE.
APPLIOATION FILED DEO. 33,1904,

Pateated Peb. 8,1010.

4 BRERTS—SRNILT 3.

\\\\\\\\}

~
Vo4

—\\ \\\\;
— L —

vWitiesaea _ Inventor
llin K b v s Lt At smmatt
y 7. P G(?o(’.__ » ml‘,ﬂ ttorney e ‘:é N % 4




D, H. BERNETT.
A8 ENCINE,

948’950. | . APPL!OA‘H.OI FILID DXC. 28, 1908, . hmm m 8, 1910.

4 SNIXTE-AXRIT «.

%

Hinth

7
LICX
) JGX

Py
- - -~

A
(

et

L

3

5

i

o
..........

-e®
(X toeiirtt T d

W‘t‘ ava o
”4”‘-—6@‘_ : Sy A'( afFOzntch‘ f RS

C Inventor




e o e 4 o - —— AT

UNITED STATES PATENT OFFICE.

DWIGHT H. BENNETT, OF BROOKLYN, NEW YORK.

GAB-ENGINE.
. . —
948,950. + - Bpeeifioation of Letters Patent. Patented Feb. 8, 1910.
. Application filled December 88, 1906. Serial No. 349,773,
" To all whom it other n sleeve 12, entirely independent of

10

18

20

30

38

40

45

i:1()

b

e
mme. Fig,

~one of the

may concern:

Be it known that I, Dwionr H, Brxxgr,
& citisen of the United States of America,
reliding.at Brook}gn, Kings countg', New
York, have invented certain new an useful
Iﬁrrovement: in Gas-Engines, of which'the
following is a specification. .

My invention relates to gas engines of the
class called turbines, and it
devices and combinations of devices herein-
after and claimed. _
" Figure 1 is a side elevation of such en

s' mJ invention. Fig. 2 is
tudinal sectional view of the
) is a vertical cross-sectional
view on line 3 3 of Fig. 9. Fig. 4 is a

'i.' on lim 4’ 4, Of Fi 0'2. Flg.

Sisa sectiofial view.of one of the vanes
Iem Fig. 6 is a vertical longitudinal

uetiom{ view of the air inlet and com-
pression devices. Fig. 7 is a detail view. of
; geg'fonted tubes of the carbu-
reter. Fig. 8 is a detail view of the clutch
nism interposed between the fan car-
rying shaft of the compressing mechanism
and the gear wheel which is connected with
the actuating power. )
The outer casing or cylinder of the engine
is indicated at 1.
centric with the outer casing I construct an
inner cylinder, 8, 4, one part —8— extend-
ing from hua, 2, for a considerable dis-
tance inward, where it abuts against & rim
of & set of iﬂades, and the other Inrt, 4,
from the rim of a succeeding set of blades
to :“!)oint in line with the farther end
of casing, 1, where the space between them
is clo-ef ‘)y an annular head, 5. The space
between 1 on the outside and 8 and 4 on the
inside, is intended to constitute A water

_jacket for the engine. From the outer face

of the annular head 5 another cylinder 6,
extends longitudinally outward and is
clomed by a gud. (s hnving n oentral bore
to acconnnodnte the shaft, 8, and its sleeve,
9. This cylinder 6 is pierced at a number
of Yluc@ﬂ, rere sixteeu, and the walls of each
such aperture are surrounded by flanges, 10,
to the onter edges of which T secure an an-
nular cylinder, 11, the interior face of which
is apertured. to register with the flanged
apertures of evlinder 6.

In the hends 2 and 7, which ave centrally
bored for the purpuse, T mount the magin
shaft, 8, one emi currying u sleeve 9 and the

consists in the.

It has a head, 2. Con--

sleeve 9, Dosses or other devices to con-
stitute - sufficient bearings for the sleeved
shaft, are preferably forined on the hends 2
and 7, ,buFif such bearipgs should be in-
sufficient, I conld readily extend the shaft
and mount it in pillow blocks or other snit-
able supports. Sleeve 9 is fitted ns closely
to the shaft as possible without causing un-
due friction, and extends from n point some
inches without the line of head 7 to a point
slightly within the line of the hiead 5 of the
main cylinder. At the inner end it carries
a circular disk 18, rigidly sccured to it and
of a diameter to fit close y within the cylin-
der 4. Next:in succession to disk 13, sur-
mundin{ snid sleeve 9, T pluce a wheel com-
pesed of a hub 13, radial partition arvis 16,
an npertured disk 17 covering its outer fuce
and & partial rim in the form of a ilange 18
extending inward from the edge of disk 17
over the edges of arms 16, to a line just
within that of the civcle of apertures in
cylinder 6. The inner outer corners of the
armg 16 are secured rigidly to n ring 19,
triangular in cross section (as shown in Iig.

]|

6!

7(

7

8¢

2) which is in turn scenrved to the evlinder 4

and head 5 and projeets ontward toward
head 7 and in line with vim 18 to a line just
beyond that of the inner side of the circle
of apertures in cylinder ¢ and inward to-
ward shaft 8, to a line within the line of the
circumference of disk 13. ‘I'lis ring 19 mny
be cast with and as part of arms 16 and
bolted in place or as part of cylinder 4 or
head 5. Xis exact construction is not mate-

8t

90

rial in that regard, ity main purpose being

to attach the partitions

16, the bub, 15, the

disk 17 and rim 18, firmly to the stationnry -

cylinder and thys liold them also stationnry,
and, in conjunction” with said hub. parti-
tions and disk, to constitute & series of cham-
bers to be more gmr(icu]arly described here-
after, Beyond dink 17, a partition 14 ox-
tends from the wall of eylinder 6, inwurd
to a close fit with sleeve 9. Tt has a sories
of apertures 22 corresponding in nuber,
size und yelative location with the npertures

24 formed in disk 17. Between disk 17 and
partition 14, T locate a thivd disk 20, rigicly

secured to sleeve 9, so that its movement may

90

10

16i

" be synchronous with that of disk 13, and

so nearly filling the space between 17 and 14

ny to just permit kts turning without fric-
tion Lsotween it snd themw, nnd extending

fad
frad
~
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~with the upertures in flange 18 and ¢y

outward to the inner face of cylinder 6 and
there flanged or connected to a tlange 21,
which extends inwardly, parallel with the
shaft, between flange: 18 and the outer face
of ring 19 on the one side and cylinder 6
on the other..to a line beyond the circle of
apertures in cylinder 6, and substantially to
head 8. Disk 14 is provided with a number
(here 16) of radially cut apertures, 22,
evenly spaced, cut ,from near the center
outward for a distance usually (but not
neeessarily) about one-sixth of the dinmeter
of said disk, the width being about equal to
the space between the arms or partitions 16,
Disk 17 is also provided with radially cut
apertyres 24, of a length and width corre-

sponding to the length and width of aper- |

tures 22. Disk 20 has four radial aper-

_tures, 25, evenly spaced and in length equal-

ing apertures 22 and 24, with which they
register, but in width equal to the ﬂ(mcc be-
tween alternate arms 16, that is to the space
occupied by two compartinents 50, minus the
width of the wallg, and its flange, 21, is
provided with four apertures evenly spueed
which .will at appropriate times rvegider

ﬁndvr
11. Disk 13 has four radial n{wr(m'cx, 23,
corresponding in width with the space he-
tween partitions 16 plus the thickness of the
partitions and in length extending frow

- quite néar the sleeve 9 to u line just within

35
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that of ring 19. For a short distance
within disk 18, the eylinder 4 is left vacant
to formi a reeervoir of power, 99.  Succeed.
ing space 99, T place a circular series of
vanes 26 secured to a sleeve or hub 27 sur-
rounding shaft 8 and provided with a rim
93, which as here shown constitutes the c¢yl-
inder itself. Closely following vanes 26 is

a second series of vanes 29, but these ares:
" the too great rotary motion the air wou

secured rigidly to shaft 8 and their pitel is
the reverse of thut of vanes 26, - Their vim
30, is quite heavy and is chamfered or rab-
beted to fit a corresponding chamfer or
rabbet in the edge of cylinder 4. thereby snb-
stantinlly coustituting rim 30, a continu-
tion of said cylinder. Cn the side opposite
to that joining evlinder 4, the rim 80 is also
chamferad and there makex contact with a
e 31 supported by braces, 32, which may
e in the form of a 1ing extending to cylin-
der 1 oand pierced with many apertoves,
Shmilar braces, 34 and 41, strengthen and

048,000

|

e e e i e i o e e e

support in place respectively the tnner ends . ( ]
c nevertheless, noder its aegquired momentam

of parts 3 and 4 of the inner evlinder,
Sleete 12 extends inward on shaft s to

Cthe e of the nearest edge of vanes 29 and

G0

e ot sleove adjncent to said vanes w0 |
et g thivd wertiog of vaneso 300 having -
Fii b efoey fopeed teserthed 4o (it
ebe e ceainst the el fered anefnee i
baved 20 ned that of exlinder 2o the othier
The S o S0 0 i generaly sinnabae”

as [N

'

to that of vaues 26, Succceding vanes 83,
are fixed partitions, 37, extending vadially
from a hub 35, surraunding sleeves 12, (e
and seenred to the shell 80 The spuce 39
hetween the outer line of purtitions 37 and
head 2, s nn open chambeer and from ity an
exhaust pipe {0 extends to o conveniceat
point of discharge. A fly wheel 42 is mount
ed on shaft 8 and in a bracket 43 1 mount
a shaft 44 earrving a gear wheel 45 and a
pulley wheel 6. Gear 45 meshes with a
gear 47 nounted on sleeve 12 and palley 45
enrries g belt 48 runnipg to shaft 8 and
thereby any power developed by the move-
nient of vanes 35 will be transmitted to shaft
5. Sparking plugs 49 sre loeated in cach
explosion chamber 50, (formed by hub 15,
})uru(i(ms 16, cover 17, disks 13 and 20,
lunges 18 and 21 and ring 19), and {from

theni, wires, preferably burted in said parti-’

tions, run to contacts Hl at the inner face of
thie central aperture in disk 17 and four cir-
cuit closers 32 are bedded in the face of
sleeve 9, evenly spaced, in such positions that
they register with contaets 51 and, upon the
movement of suid sleeve 9, will sequentinlly
close the respective cirenits from a sonrce of
electrienl power. not shown, to the respee-
tive spark plugs.

54 s the cm‘%ureter. 1t consists of a long
tube open at one end and at the other end
communicating with the equalizing chamber
58 lying within cylinder 6 between head 7
and ‘disk 14, In standards 55 in said tube, |
mount a shaft 56 and on that shaft a balance
wheel 57 whose spokes 58 are vanes, and u
secies of fan blades 59 all pitched in the
same  direetion. Radinl \mrti(inn% 60 of
slight width but ppreciable length, in a
direction purallel with the shaft 55, are -
terposed i the series of fans to i:.tq-i'nuﬁ

«
Gear 61 shaft o6

otherwise nequire, on

Ceshes with gear 62 on shaft 63, which in

tnrn enrries gear G weshing with gear 65
on shaft 66, which, through pulley 67 and
helt 68 about 67 and shaft & would cow-
municate power to move the fans but gear
61 is not rigidly connected with shaft 56
Lut torns loo<elv thereon, and jntermediafe
the two I arrange a clutels 69 seenred to said
genr 61, When gear 61 tirns with o sufli-
cien spred, the cluteh will seize <hiaft 56
and pevolve it and i boeden, ba G the
spewd o genr 61 shonid decrea-e, haft o6

aud that of its danee wheel 57 oy for a
momen continue at the hraher speed inde
endently oft the gear ol bt eannnt rever-e
tndens G were royversed. Lo thie caorbnre oo
ahvanee of the fansoove nne Aot
e, Thew etar-isl o oo B, 70 jotied
B o rim and baasevies of tabes T30 These

(rihos are piereesd by wmnerous ine holes 72

o nete

7

~

-
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small tube 73 leads from the car-
to the uppkor part of the tightly
gasolene tank (not shown) and an-
m' tube 74, shorter than tube 73, leads
] lower part of said tank to the
- 8pace between heads 70,
On that part of shaft 8 projecting out
. \ h_ecs.’f and beyond the end of 5eeve
9, I mount a friction disk 75. In two brack-

1t

7 17 jecti
" inount s ahiaft, 78 and feathered or 13 o7 78
-to move up and down ‘thereon, I
ount & friction wheel 79 so
4 uNto mhth ,,frie’tiom‘l
. 6 upper en
8 -ee::ﬁ frieu'ggewheel

8
{

contact with
of shaft 78 I
‘80 and on a

H

1%

143

|

: y 1 to make
eel 80.  Shaft 82 also car-
about which a belt 85
d about the extended part of
B outside of head 7. The bracket 77
238 is bifurcated or forked and through
tines I pass a threaded screw 86 provided
_ & crank 87. The thread of screw 8¢
~oaTTies an arm 88, from the end of which .a
~ rod cord or line 89 extends down to the hub
M of wheel 79, to which it is. securely attached

 means of a ring or coliar thereon,

8haft 8 is hollow for a considerable por-
tion of its length and a tube 90 is connected
L open by a suitable joint. From
8% 8pece 08 within the hollow shaft,

.. or channels 91 extendjng through the thick-
oot parts of vanes 29, lead to the open space
between rim 30 lnd cylinder 1. Similar

~ tubesor channels 02 lead through the thickest

40 paris of vanes 35 and open info the same at
ir inner ends. These channels 92 extend
sleeve 18 and register with a series

94 cut from space 98 to the surface

%; but to insure that the pc.age

‘cub off by the turning of the

sleéve 12, the face of the shaft is
a distance on each side of

yand other ports 95 lead from space
s i s

face of the turned of the shaft.
80 A discharge tube 90 O!hng:r:hr'ou'.'h head

8 into the space 97, between linders 1 and
and another discha o

r T tube 98 leads from
the annular cylinder 11, :

The operation of the engine is as follows:
Motion must be communicated to shaft 56 to
charge the chamber 53. Gasolenz having
‘been Yorced by any suitable ineans from the
tank tg the carbureter }:ropor, the air forced

in’ by the movement of the vanes 89 will, in

) ng through tubes 71 become tharged
: a{h tﬁo s ,g:'king material issuing from
holes 72 and will pass on and into equalizin
mber 83 as an explosive compound.

Further siotion of 3haft 56 and its vanes 59

o

from head 7, I

‘plosive mixture from ¢

laced and ar. -

81, extending from a foot secured to
7 and bneed‘by an arm 82 extendin Sod ot the
' 18513 wi

tubes*

by that time be

;)

will compress
Now the shaft 8 is also started and through
the conncetions alrendy mentioned its mo-
tion will be connmunieated to sleeve 9 and its
rigidly attached disks 20 and 13, their mo-
tion being of course
The motion of disk
to begin to uncover
there“

20 will speedily eause it
by provide free passage for the ex-
amber 53 iuto four
evenly spaced chambers 50, Not only so, but
as disk 20 moves‘on, it will uncover the four
chambers 50, respectively succeeding those
first uncovered and {hus thronghout its mo-
tion. When four chumbers 50 have thus
been filled under pressure, the further move-
ment of disk 20 will close the entrance ports
and at the
beginto open ports 23 of said
four. chambers 50, the positions of disk 13
and disk 20 being <o adjusted on sleeve 9 as
to produce such cffect: ~ When apertures 23
are about one-third open (uny other distance
may be selected if desired) the cireuit closers
b2 reach and make contact between the con-
tacts 51 of the four chambers 50 already

always synchronous,

apertures 22 and 24 and’

siame_instant {he movement of

the 1aixture in chamber 58. 65

70

76

80

856

90

named, sparks are ereated at the spark plugs

40 and the charges in those four chambers

are fired. The gases produced by the explo-

sions rush through ports 23 into chamber $69

and thence between the entire series of vanes:

95.

26, then 29 und then 35 and the pitch of each . .

passage will cause the vanes 29 to rotate in
one dirvction, carrying theshaft 8 with them,
and the vanes 35 to rota(c in the o posite di-
rection, carrying sleeve 12 with t em, such
power us is developed by such rotatinn of
sleeve 12 being added to the shaft power
through gears 47 and 45, pulley 46 and
belt 48,

When the explosion has taken place and
the gas pascted out » described, disk 13
again closes ports 23 wnd in due course the
movement of disk 20 brings the apertures in
its flunge 21 to register with the said four
discharged chambers 50 and any remainin
gus therein may cscape through the ﬁungeg
poris in cylinder 6 and into and through the
annular chamber 11 and out of ity exhaust
08, being hastened in that movement by the
fresh incoming explosive mixture which wili

bers 50 under pressure. The respectively
succeeding four chinmbers 50 aro likewise
charged, closed, openced and their
exploded and delivered into chumber 99 and
thence to their work as deseribed, and the
cyele continues o Jong ns waterial is fur-
nished and movement permitted.  The pur-
pose of chamber 99 is to ¢ffect n.more ovenly
continuous movenent of the van s and there-
fore the shaft than if the discharges were di-
rectly sgainst the vanes. The gases fill

‘succeeding set of vanes being reversed, such

100

105

110

again entering those cham- .

charges* 120

1286
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. chamber 00 and in it become s species of

18

buffer. FFrom thence they flow against each
et of vanes, and not merely the ones oppo-
nite the diuchargintz chambers. Again the
incoming gases add to the general pressure
in chamber 99 which acts as a reservoir from
which the power is continually proceeding
with a less pulsatory character tgau would
otherwise be the case. Meanwhile the shaft
8 has developex]l motion under the influences
named and thenceforth will actuate all .of
its connected devices, including shaft 306,
Its movement of course causes the air forced
through pipe 73 to create a pressure on
the gasolene tank and when the preasure in
chamber 53 and tube 54 is momentarily lews-

ened by the opening of ports 22 and 24, that-

pressure already in the gasolene tank acting

* through the shorter pipe 74 will cause the

25

gusolene entering below heads 70 to issue in
# jet like spray from holes 72 in tubes 71 and
thereby continue to furmish the material
needed for the explosive mixture. If shaft
8 should momentarily slow down the action
of fans 59 would not neccssarily be thereby
retarded, for the balance wheel may for that
moment proceed at its already acquired

~ speed, clutch 69 being always ready to again
- peize and turn shaft 36, when the speed of

- 30

40

4

shaft 8 again equals that of shaft §6. As
they issue from between the blades 33, the
gases will have acquired a rotary motion of
considerable force and might therefore crente
an objectionnble noise if nothing intervened
between said blades and exhaust 40. T have
therefore introduced the radial plates 37 at
this place to guide those gases in the exit
and in overcoming the rotary motion named,
obviate the objection the noise might other-
wise present. To cool the parts 1 introduce
a strenm of water through tube 90. It
me.-s thence to and through space 93 and

y centrifugal foree will oy vut through

chamber 91 and ports 94 and 95 and chan-

nels 92 into chamber 97 nnd titence to and
out of discharge tube 96, thes furnishing a
very convenient menns for effecting the de-
sired end; and to enhance the cooling effect.
1 sometinmes mnke supplementary channely
in the thick parts of the vanes lending from
and to channels 91 and 92 (as indicated in

~dotted lines in Fig, 4), ¢

5%

60

As will be manifest. there are times when
it is advisable to change the rate of explo-
sion, relative to the revolutions of the shaft
and this may herein he readily aecomplished
hy loosening the set serew holdigg wheel 80
in place on shaft 78 and shifting that wheel
downward to increase apd upward to de-
crease. the speed of the sleeve 9 (which pov.
erns the rate of discharge velative to. the
revolutions of . shaft 8). If » momentary
and rapid change of sueh relative speeds s
desired, it may readily be sccomplished

v

i

l

n
g

948,080

(within the limits set by the location of
wheel 80) by rotating screw 86 and thereb
lifting or lowering arm 88 and its link 89,
which will carry wheel 79 to a larger or
smaller track upon the face of disk 79 and
thus decrease or increase its » as related.
I do not limit myself to the exact form,
proportions or arrangement of parts herein
shown and described. Many ni them may
be changed in various particulars and some
may be omitted without departing from the
spirit of my invention. * I do not limit my-
self to the number of vanes employed nor to
the number of different series of vanes nor

to any other details other than ©3 set forth
‘in the claims'or necessari
_terms used, _

© What T claim as my invention and desire
‘to'secure by Lettors '

ly implied by the

atent, is: : .
1, In a gns engine, a ¢ylinder, a shaft ex-
tending through said cylinder und provided

with a sloeve, a series of vancs surrounding

said shaft and secured to said cylinder, a
series of vanes surrounding said shaft and
sccured thercto, n series of vanes mounted
on said sleeve, erch series of vanes having its

ceding series, re\‘o-rsiug gears interm

said sleeve and said shaft and means for fore-
ing gases between said vanes, »ll substan-
tinily as set forth.

2. In a gas engine, the combination of &
cylinder, n shaft extending through said cyl-
inder, n series of vanes surrounding said
shaft and n series of radial partitions suc-
ceeding said vanes nnd interposed bhetween
them and the exhaust, all substantially as set
‘forth,

3. In a gus engine, the combination of a
cylinder, a shaft extending throngh said cyl-
inder, a weries of vanes surrounding said
shaft, a serics of explosion chambers, an in-
termediate chnmber between the explosion
chambers and the vanes, passnges from each
explosion chumber to the ono intermediate
chamber, approximating in size the proxi-
mate face of the contignous explosion cham-
ber, and valves for controlling said pas-
sagres; the explosion chambers, the passages
into the intermedinte chamber and the inter-
medinte chamber opening into the vane con-

tnining cylinder, being nveanged in right .

lines, wherehy the motive fluid created inthe
explosion chambrers may pass in a right line
to and impinge directly upon the vanes, all
substantially ax set forth. -

4. In a gas engine. the combination of n
evlinder, n shaft extending throngh said eyl

70

75

80

90

-pitch arranged reversely to that of th:‘f;ree‘T:-. -
1ate

05
100
106
110
us:

120

inder. a gleeve mounted on said shaft, per-

forated disks connected to said sleeve, n
series of friction gewrs interposed between
said shaft and said sleeve whereby motion
will be communieated from one to the othey,
two of said gears Leing mounted upon one
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60

shaft, one of them provided with a set screw
whereby it mav be ndjusted on its shaft, and
the other feathered thereto but siovable u
and. down upon said shaft, together wit
means for moving it thereon, all substan-
tinlly us set forth.

3. In a gas engine, the comhination of n
cylinder, a shaft extending through said
cylinder, a series of radial explosion cham-
bers secured to the cylinder arranged about
said shaft and pmvi(ied with n series of gas
inlets and outlets, a rotary sleeve surround-
ing said shaft and carvying two disks, each
provided with a series of apertures, those
In one disk being arranged to successively
register with the gas ilhu(s, and those in

- the other to successively register with the gus

outlets, and mechunism interposed between
the said sleeve, and the shaft, whereby one
will partake of moticon of the other, all sub-
stantially as set forth.

6. In a gus engine, the combination of u
cylinder, a shaft extending through said cyl-
inder, an explosion chamber, an equalizing
chami)er, a port in the exf)losion chamber,
a port in the equalizing chamber, register-
ing with that in the explosion chamber, and
u movablo apertured disk interposed botween
ut so comected with the shaft
a8 to move in unison therewith, whereby
pgs.qnt;e from one (o the other of said ports
will be alternately opened and closed, all
substuntially as set forth,

7. In a gas engine, the combinution of an
equalization chamber, a series of explosion
chambers und u third chamber or space sue-
ceeding the explosion chambers und located
interinediate the explosion chambers and
the vancs, passuges from the equalization
chamber to the explosion chambers and from
the explosion chambers to the succeeding

third chamber, the latter series of passuges
‘respectively approximating in size the proxi-

mate fuce of the contiguous explosion cham-
ber, valves interposed hetween the equalizing
and thae explosion chumbers and between the
explosion chuinbers and the said third cham-
ber, substantially as set forth, whereby the
gns may pass from the e«‘ualizing to the re-
spective explosion chambers in succession
and the motive fluid may puss from_ the re-
sl)cctivc explosion chambers to the said third
chnmber, for the purposes set forth.

8. In a gas cnginey the combination of a
cylinder, a shaft extending through said cyl-
inder, a series of vadial explosion chambers
secured to the cylinder arranged about said
shaft and provided with a series of 1208 in-
lets, a donble series of ontlets, one series at
the side und one at the ends of said cham-
bers, a rotary sleeve surrounding said shaft
and carrying (wo disks, one heyond the ex-
plosion chawmbers, provided with n series of

.oo n

with the gas outlets on the sides of,the ex-
plosion chambers, the other on the opposite
side of the explosion chambers bein pro-
vided with a flange extending over the end
outlets of the oxplosion chambers, both face
and flange being provided with a series of
aperturcs arranged to sitccessively register
those in the flange with the end outlets and
those in the face with the inlets, together
with mechanisin interposed  between the
shaft and the sleceve whercby one will par-
take of the motion of the otl{er, all substan-
tinlly as se. forth. ‘

70
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9. In a gas engine, the combination of a

cylinder, a shaft extending through said cyl-
inder, a series of radial explosion chambers
sccured to the cylinder arranged about said
shaft and
lets, a dou
the side and one at the ends of said cham-
bers, an annnlar chamber surrounding the
explosion chambers and provided with an

outlet nnd a series of apertures, refistcring :
l'

respectively with but at a distanos from the
outlets in the ends of the explosion cham-
bers, a rotary sleeve surrounding said shaft
and carrying two disks, one beyond the ex-
plosion chambers provided with a weries of
apertures arran to successively register
with the gas outlets on the sides of the ex-
plosion chainbers, the other on the opposite
side of the explosion chainbers being pro-
vided with'a flange extending over the end
outlets of the explosion chambers, and be-
tween them and the apertures in the annular

chamber, both face and flange being pro-
vided with u scries of apertures arran to
successively register, those in the flange with

the end outlets and those in the face with the
inlets, together with mechanism interposed
between the shaft and the sleeve whereby one
‘will partake of the motion of the other, all
subsiantially as set forth, )

10. In a gas engine the combination of a
cylinder, a shaft extending through said cyl-
inder, a series of radinl explosion chambers

~secured to the cylinder, arran about the
*shaft and provided with a series of gas in-
lets and outlets, an equalizing chamber ad-
jacent to the explosion chambers, means for

grovided with u scries of gas in-
le series of outlets, one series at-
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forcing an explosive mixture into said cquad?115

izing chamber, outlets therefrom registering

with the inlets of the explosion chambers, &

rotary sleeve surrounding said shaft and
carrying two disks, each provided with a se-
ries of apertures, those in one disk being ar-
ranged to successively register with the gas
inlets of the explosion chamber, and those in
the otlier to suacessively register with the
gas outlets from suid chumber, means for
communicating motion from seid shaft to
suid sleeve, an intermediate chumber, in the

cylinder, immedintely succeeding the explo-,

apertures arrunged to successively register | sion chamber and adapted to receive gases

[
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3 LT sestew

issuing therefrom, a series of vanes sur- ; name to this specification in the presence of
- rounding the shaft and secured to the cylin- | two subscribing witnesses, this lgth day of

der a second serics of vanes secured to the | June 1906 : .
shaft but baving their pitch the reverse of DWIGHT H. BENNETT.
those secured to the cﬁlindor, and an exhaust | Witnesses: v B :
autlet, all substantially as set forth. ' Cuanrzs B, Davis,

In testimony whereof, I have signed my A, Q. N, Veanrya.
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