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To all whom it ConCer other a sleeve 12, entirely independent of 

O 

80 

SO 

40 

4 

* 50 

us 

one of the 

By it EE I, Dwight H. Braxx Err, 
a citizen of the United States of America, residing at Brooklyn, Kings county, New 
York, have invented certain new and useful 
E. in Gas-Engines, of which the following is a specification. 
My invention relates to gas engines of the 

class called turbines, and it consists in the 
devices and combinations of devices herein 
after deacribed and claimed. 

Figure 1 is a side elevation of such en 
longitu sectional view of the 

Fig. is a vertical cross-sectional view online 8 of Fig. 9. Fig. 4 is a 
inilar view on line 4, , of Fig.2. Fig. 
5 is a section view of one of the vanes 
enploy. Fig. 6 is a vertical longitudinal 

sectional view of the air inlet and com 
pression devices. Fig. is a detail view of 

. tubes of the carbu 
reter. Fig. 8 is a detail view of the clutch mechanism i between the fan car 
ryingahaft of the compressing mechanism 
and the gear wheel which is connected with the actuating power. 
The oute easing or cylinder of the engine is indicated at 1. 

centric with the outer casing I construct an 
inner cylinder 3, 4, one part -3- extend ing inha, "for considerable di. tance inward, where it abuts against a rim 
of a set of blade, and the other part, 4, 
from the rim of a succeeding set of blades 
to a point in line with the farther end 
gf casing 1, where the space between them 
is by an annular herd, S. The space 
between 1 on the outside and 3 and 4 on the 
in?ide, is intended to constitute A water 

E. invention. Fig.2 is 
anne. 

jacket for the engine. From the outer face 
of the annular head 5 another cylinder 6, 
extends titly outward and is 
cloned by R head 7, g in central, bore 
to accinodnite the hnft, 8, and its sleeve, 
9. This cylinder 6 in pierced at a number 
f RE here sixtee, and the walls of ench Such Aperture are surrounded by flanges, 10, 
to the outer edges of which I secure an an 
ular cylinder, 11, the interior face of which 

is apertured to register with the flanged 
apertures of cylindler (i. 

In the leads 2 and 7, which are centrally 
lord for the purpose, mount the main 
shaft, 8, one d carrying a sleeve 9 and the 

It has a head, 2. Con 

sleeve 9. Bosses or other levices to coin 
stitute sufficient bearings for the sleeyed 
shaft, are preferably formed on the leads 2 
and 7, but if such bearings should be in 
sufficient, I could readily extend the hnft 
nnd mount it in nillow blocks or other suit 
able E. leeve 9 is fitted as closely to the shaft as possible without causing un 
due friction, and cxtends from a point some 
inches without the line of head 7 to a point 
slightly within the line of the head 5 of the 
main cylinder. At the inner end it carries 
a circular disk 13, rigidly securel to it and 
of nailheter to fit close y within the cylin 
der 4. Next in succession to disk 13, st'- 
rounding said fleeve 9, place, a wheel con 
pused of a hub 15, radial partition arms 16, 
an apertured disk 17 covering its outer face 
and a partial rim in the form of a lange 8 
extending inward from the edge of disk 17 
over the edges of arms 16, to in line just 
within that of the circle of a pertures in 
cylinder 6. The inner outer corners of the 
arms 16 :re secured rigidly to a ring 19, 

6 

6 

7 

triangular in cross section (as shown, in Fig. . 
2) which is in turn secred to the cylinder 4 
aid head is and projects outward towarl 
head in nd in line with in 18 to a line just 
beyond that of the inner side of the circle 
of apertures in cylinder (5 and inward to 
ward shaft 8, to a line within the line of the 
circumference of disk 13. This ring 14) inlay 
be cast with and as part of aris 1 ( andl bolted in 
head 5. Its exact construction is not mate 

8 

rial in that regard, its main purpose being . 
to attach the partitions 1(, the hub, 15, the 
disk 17 and rim 18, firmly to the stationary 
cylinder and thus hold then also stationary, 
and, in conjunction with said hub. parti. 
tions and disk, to constitute a series of chann 
bers to be more Eigny described here. after, Beyond dials, 17, a patition l k ext tend for the Wall of cylinder 6, inwarl 
to a close fit witl sleeve ). It has a series 
of apertures 22 corresponding in number, 
size and relative location with the apertures 
24 formed in disk i. 13etween disk: ' and 
partition 14, I locate a third disk 20, rigidly 
secured to sleeve 9, so that its movement may 

9. 

lace or as part of cylinder 4 or 90 

0. 

l 

be synchronous with that of disk 13, and 
so nearly filling the space between 17 and 14. 
as to juist permit its turning without fric 
tion between it, in nd then, and extending 

Ci 
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quite near the sleeve () to a line just within 

35 

40 

45 

SO 

SS 

the lite (if lic ('i' - eige of valies 2: ; in 
( 

tires, 25, evenly spacect and in length e?ta - 

with the apertres in lange 18 and cylinder 

outward to the inner face of cyliner (; a nil 
there flanged or connected to a lange 21. 
which extends inwardly, parallel with the 
shaft, between flange 18 and the outer face : 
of ring 19 on the one side and cylinder (3 
on the other...to a line beyond the circle of 
apertures in cylingler (, and substantially to 
head 5. Disk 14 is provided with a number 
(here 16) of radially cut apertures, 22, 
evenly spaced, cut from near the center 
outward for a tilitance usually (but lot 
E.). about one-sixth of the diameter 
of Hnid disk, the width being about critial to 
the space between the arnh or partitions 1(i. 
Disk 17 is also provided with radially cit 
apertres 24, of a length and with corre. 
sponding to the length and width of aper 
tires IDisk 20 has four radial per afe 

ing riperture 22nnil 24, with which they 
register, but in with eqial to the Its lx 
tWe Alternate airns 15, that is to the space 
occupied by two compartments 50, minus the 
width of the vn lls, and its laige, 21, is 
provided with for apertures evenly spacett 
which will nt appropriate times register 
11. I)isk 13 has for radin E. 23, 
corresponding in width with the space low 
twcenpartitions 16 E. the thickness of the 
partitions and in length extending fro 

thnt of ring 19. For a short listance 
within disk 18, the 'cylinder 4 is left vincant 
to form a reservoir of power, 99. Succeed 
ing space 99, I place a circular series of 
vaines 2 secured to n sleeve or lu) 27 st'- 
rounding shaft 8 and provided with a rin 
23, which as here shown constitutes the cyl 
inder itself. Closely following vanes 26 is 
a second series of vanes 2). it these a 1'.' 
secured rigidly to shaft 8 and their pitch is 
the reverse of that of vanes 26. Their rini : 
30, is quite heavy and is claimfered or ral 
leted to fit a corresponding chain fer or 
rabbet in the edge of cylinder 4. thereby sil. 
stantially costituting in 30, a contin it - 
tion of sail cylinder. Cui tie side opposit' 
to flat joining ?tylinder 4, the in 30 is also 
ch: inforcel nic tice in alkes contact with it 
b: cl 8. supported by braces, 32, which may 
l" in the form of a iing, extending to cylin 
tle and pierced with naily at turt's. 
Siilar pirates, 34 and 4, string thin a 
slippo it in place respectively the ille (ins . 
of parts 3 in 4 of the inner cylinic''. 

Slt'i ( 12 ext's ilw: 'il I shaft t , 

( ; it 'c' v( ; i: 't' it sail vities. 2:1. 
it it : til'il ' ' ' + ( , Vitti's. i. 1; x it! . 

is . . . " I fir' :- it's rit fit 
. . . . . . . . . .'; it a frt ... i?: ". . . i 
I.ii ( ; ; ; it that 'Ali'i' : i t . . . . . '. 
The \; 1 -: , , is, it ge' (': 'al, sini; : 

o48,950 

to that of valies 26. Succeeding vanes 35, 
it': iiNet artitions, 37, extenting radially 
from a hill. 8s, surrounding sleeves 12, (i. 
ind securel to the shell 3. The space 3:) 
etween the outer line of partitions 37 and 
head 2, is an pen chanti-rail from it, all 
exhaust pipe 40 extetls to a convenient 
point of discharge. \ fly wheil 42 is not 
et on shaft S and in a bracket 43 l mount 
il, sla?t 14 carrying a gear wheel 45 and a 
tilley wheel i. (enr. 45 meshes with a 

gear 4 nounted on sleeve 12 and pilley 45 
("arries it belt 18 running to shaft 8 and 
thereby ally power leveloped by the nove 
left of vanes 35 will be transmitted to shaft 
8. Sparking plugs' 49 are located in each 
evulosion chamber 50, (formed by hub 15. 
E" 16, cover 17, disks 13 and 20, larges 18 and 21 and ring 19), and from 
theni. wires, preferably luriccl i said parti 
tio is, run to contacts 51 at thc inner face of 
the central acrture in disk 17 and for cir 
cit closers 32 are bedded in the face of 
sil'evi. 9, evenly spaced, in rich positions that 
they register with contacts 51 and, of the 
(veinent of suid sleeve ), will scientially 

:lise the respective circuits from a sorce of 
electrical power. not shown, to the respec 
tive spark plugs. 

54 is the carbureter. It consists of a long 
t1 be open at ?inc end and at the other end 
continuiculting with the equalizing chanibel' 
53 lying within cylinder (5 yetwce cad 
atcl disk 14. It stant larls 55 in sail tre, 
nnount a shaft 5(5 and on that shaft a loan ice 
wheel 57 whose spokes 58 are vanes, and a 
sc.ies of fan blades 59 all pitchel in the 
sain direction. India Eis (() (f 
slight width but all reciable length, in a 
tirection parallel with the shaft 55, are ii 
terposed in thc series of fans to "SME; the too great rotary inction the air woull 
(therwise acquire. (ear (il 1 sluft t; 
eshes with gear (2 oil shaft (7:3, which ill 

tri carries ge: it is nie-ling will gill' (i 
on shaft (36, which, through pilley (57 a titl 
l:lt (8 it bott (37 and shaft 8, would coin 
inicate power to it ve the fit is, bit gear 

(3) is not rigidly connect et will shaft t; 
it is losely the reoi, a titl intern 'diate 

the two I arrange a clutcli (54) st'''' to sail 
gear (;1. Wit' gear (5 til'iis with a sii?i 
tie sited, the clitch will st'iz' li: it 
all revive it and its litti'l', it i? tic' 
si'i' ? (': ' (i stic '''': -'. -- 1:1 ?t it 
villes, title is : " : it'' 1 tilt it it 

;: that of its trial;in'e wheel 7 in: \' fi : 
1, it contine at the liglier stic'' ill' 
'il ' ' ty of the ge: lit ": it it rev ('' ' 

... ', wri' i' s 'i's 'i li i lit' '' ('I', 'i 
; : 'it's of fit" fit is. :''' 'it': 't 
a '... I'l', 'it is t . . . ii ( : 'is. it it 
is a rin aid ly' a siri's t if it it's fl. Eli's 
the , ; litr 'i' y it 't' is it is 2. 
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t the u rt of the tightl 
lene ES" shown) an E. 

be 74, shorter than tube 8, leads 
lower part of said tank to the oen heads 0. 

t part of shaft 8 Ei. ott and beyond the end of sleeye 
t a friction disk 75. In two brack 
d 7 E. afraidiheron shaft's 
to move up and down thereon, I 

O 

5 
s 

5. 

1, exten 

to make frictional contact with 
par the upper end of shaft 78 I t 

din O from a foot secured to and 
from bracket, I secure a secon a0 fiction disk 88 placed and arranged to make 

contact with wheel 80. Shaft 82 also car 
ries a pulley wheel 84 about which a belt 85 
ex to and about the extended part of 
love 9 outside of head. The bracket 77 

38 is bifurcated or forked and through its 
times I pass, a threaded crew 86 provided 
with a crank 8. The thread of crew 86 
carries an arm 88, from the end of which a 
rod cord or line 89 extends down to the hub 

a pf wheel 79, to which it is securely attached 
means of a ting or collar thereon. 

Shaft 8 is hollow for a considerable por 
tion of its enth and a tube 90 is connected 

its open by a suitable joint. From 
space 98 within the hollow shaft, ... orehannel 91 extending through the thick got parts of vanes 29 led to the open space behinocylinder Siili 

tubes or channels 92 lead through the thickest 
40 of vane 85 and open into the same at 
Eis channels s extend ve 13 and register with a series 

of 94 cut fron space 98 to the surface 
of the shaft; but to insure that the P 

45 shall not but of by the turning of the 
haft 8 in alaiya 12, the face of the shaft is turned down for a di?tance on each side of 

94, and other ports 95 lead from space 
this face of the turned of the shaft. 

0 A, dischare tube 99 through thend 
into 97, between cylinders 1 and 8 and a r dischare tube 98 leads from the aircylinder r 
The operation of the engine is a follows: 

85 Motion rust be communicated to shaft 56 to sharge the chamber 58. Gasolena having 
been forced by any suitable uneans from the 
tank to the carbureter FE the air forced in by the movement of the yanes 59 will, in 0. through tubes 71 become charged 

- the gas making material inting from 
holes and will pais on and into equalizin chimber 58 as an explosive compound. 
Further notion of haft 66 and its vines 59 

from head 7, I 

unt a friction wheel 9 so Pli and ar 

second friction wheel 80 and on a 

by an arm 82 extending 

tubes' 

all tube 73 leads from the car. will coln press, the inixture in chaniber 53. 65 
Now the shaft 8 is also started and through 
the connections already mentioned its mo 
tion will be communicated to sleeve 9 and its 
rigidly attached disks 20 and 13, their mo tion feing of course always synchronous, 70 
The motion of disk 20 will speedily cause it 
to begin tu uncover a pertures 22 and 24 and 
thereby provide free passage for the ex 
plosive mixture fron chamber 53 into four 
evenly spaced chambers 50. Not only so, but 
as disk 20 unoves'on, it will uncover the four 
hambers 50, respectively, succeeding those 

first uncoverel and thus throughout its mo 
tion. When four chambers 50 have thus 
been filled under pressure, the further move 
ment of disk 20 will close the entrance ports 
and at the same instant the movement of 

7. 

80 

disk 13 will begii to open-ports 23 of said 
four chambers.50, the positions of disk 13 and disk 20 being so adjusted on sleeve 9 as 85. 
to produce such effect: When apertures 23 
are about one-third open (any other distance 
may be selected if desired) tie circuit closers 
52 reach and make contact between the con- . 
tacts 51 of the four chambers 50 already 90 
named, vi are created at the spark plugs 
49 and the charges in those four chambers 
are fired. The gases produced by the explo 
sions rush through ports 23 into chanaber 99 
and thence between the entire serics of vanes' 95 
20, then 29 and then 35 and the pitch of each . . 
succeeding set of vanes being reversed, such 
passage will cause the yanes 29 to rotate in 
one direction, carrying the shaft 8 with them, 
and the values 35 to rotatt in the opposite di 
rection, carrying sleeve 12 with then, such 
power as is developed by such rotation of 
sleeve 12 being added to the shaft power 
through gears 47 and 45, pulley 46 and bolt 48. 
When the explosion has taken place and 

the gas passed out - described, disk 13 
again closes ports 23 aid in due course the 
movement of disk 20 brings the apertures in 
its flange 21 to reprister with the said four 
discharged chambers 50 and any remainin gas therein may escape through the All 
ports in cylinder 6 and into and through the 
annular chamber 11 and out of its exhaust 
98, being hastened in that movement by the 
fresh incoming explosive mixture, whicl wili 

OO 

105 

ll. O. 

by that time be again entering those cham 
bers 50 under pressure. The respectively 
succeeding four chambers 50 are likewise 
charged, closed, opened and their charges 120 
exploded and delivered int) chamber 99 and 
thence to their work as described, and the 
cycle continues so long as material is fur 
nished and movement pormitted. The pur 
pose of chamber 99 is to effect a more evenly a 25 
continuous movement of the was and there 
fore the shaft than if the disclarges were di 
rectly against the vanes. The gases fill 
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chmber 90 and in it, become a species of (within the limits set by the location of Is 

through the shorter pipe 74 will cau?e the 

seize and turn shaft 5(5. when the ?peed of 
30 

40 

4. 

dotted lines in Fig. 4), taining cylintler. 

s 

30 

chainbers) and birth 4 and '95 and chan: 

buffer. From thence they flow against each wheel 80) by rotating screw 80 and thereb 
*t of vans, and not merely the ones oppo- lifting or lowering rn 88 and it link 85, 
ite the the EF chambers. Again the which will carry wheel 70 to a larger or incoming gases add to the general pressure Hualler track upon the face of disk 79 and 
in chamber 99 which acts as a reservoir from thus decrease or increase its s as related. 
which the power is continually Rig I do not linit myself to the exact form. 
with a less pulsatory character than would proportions or arrangement of parts herein 
otherwise be the case. Meanwhile the shaft shown and described. Many o then may 
8 has leveloped motion under the influences be changed in various particulars and some 
named and henceforth. will actuate lif my be omitted without departing from the its connected devices, including shaft spirit of my invention.' I do not limit my 
Its movement of course causes the air forced 
through pipe 3 to create a pressure on 
the gaolene tank and when the pressure in 
chamber 53 Rnd tube 4 is momentarily lear 
ened by the opening of ports 22 and 24, that pressure already in the gasolene tank acting 

helf to the number of vanes employed nor to 
the number of different series of vanes nor 
to any other details other, thu is set forth in the claims' or necessarily implied by the 
terms used. . . . 
What I claim as my invention and desire 

to secure by Letters Patent, is: 
gasolene elitering below heads 70 to issue in 
jet like spray from hole in tubes 71 and 

thereby continue to furnish the material 
needed for the explosive mixture. If shaft 
8 should monentarily slow down the action 
of fans 59 would not necessarily be thereby 
retarded, for the balance wheel may for that 
nonent proceed at its already acquired 

1.In a gas engine, a cylinder, a shaft. ex: tending through said cylinder and provided 
said shaft and sectired to snid cylinder, 
Heries of vanes burrounding said shaft and 
accured thereto, in series of vinnes nounted 
on said sleeve, ench series of vanes having its 

said sleeve and said shaft ind means for forc 
ing, gases between said vanes, all substan 
timily as set forth. 

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

3. In a gas engine, the combination of a 
cylinder, a shaft extending through said cyl 
inder, a series of vanes surrounding sit 
shaft, a series of explosion chambers, in in 
termediate chauler between the explosion 
chambers and the vinnes, passages from each 
cxplosion chitmlber to the onc intermediate 
climber, approximating in size the proxi 
nnte face of the contigious explosion cham 
ber, and valves for controlling said pas 
singes; the explosion chambers, the passages 
it the intern ediate chamber nind the inter 
negliate chrihlber "E" into the vine cons 

rhaft 8 again equals that of shaft 50. As 
they issue fron between the blades 35, the 
gases will have acquired a rotary motion of 
considerable force ind might therefore create 
an objectionnble noise if nothing intervened 
between said blindes and exhaust 40. I have 
therefore introduced the radial plates 37 nt 
this place to guide those gases in the exit 
and in overcoming the rotary motion named, 
obviate the objection the noise night other 
wise present. To cool the parts I introduce 
a streal of water through tube 0. It 
R thence to and through bpace 93 and 
y centrifugal fore will flow out through 

nel 42 into chaliber 97 and. thence to and out of dischargettle it, this furnishing a 
very convenient inens for effecting the de 
sired end; and to enhance the cooling effect. 

somet inies innke sipplementary channels 
in the thick part of the vine?s leiling from 
and to clinnels l anal $2 (as indicated in 

As will be manifest, there are time when lines, wherly the notive fluid created in the it is advisable to change the rate of explo-I explosion chmanliers may pass in a right line 
sion, relative to the revolutions of the shaft to and impinge directly ipon the vines, ull 
nnd this may herein be readily lecomplished substantially as set forth. 
by lootning the set screw holdiug wheel 8) 4. In a gas engine. the clibination of a 
in place on shaft 78 and shifting that wheel cylinder, shaft extending through slid cyl 

with a sleeve, a series of vanes surrounding 

O 

76 

80 

90 
pitch arranged reversely to that of ER. 

speed, clutch (59 being inlways ready to again ceding series, Ef gears intermediate 
t 

100 

08 

llo 

115 
being arranged in right 

20 

downward to increase and upwart to le- inder, a 'leeve mounted on said shaft, per 
crease, he speed of the sleeve (which gov. forated disks ("tonnected to said sleeve, a ern the rate of discharge "islative to the series of friction gear's ilat ("riposed between 
revolutions of . shaft 8). If a momentary said shaft and snil sleeve whereby notion 
nnd rapid change of such relative spels is will be communicated from one to the othet', desired, it may readily be acconiplished two of said gears reing mounted upton one 
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20 
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40 

45 

SO 

65 

00 

shaft, one of them provided with a set screw 
whereby it may bendjusted on its shinft, and 
the other feathered thereto but inovable u 
and down upon said shaft, together wit 
means for moving it thereon, ill substan 
tially as set forth. 

In a gas engine, the conuhination of a cylinder, a shaft extending through said 
cylinder, a series of radial explosion cham 
bers secured to the cylinder arranged about said shaft and provided with a series of gas 
inlets and outlets,n rotary sleeve surround 
ing said shaft and carrying two disks, each 
provided with a series of apertures, those in pne disk being arranged to successively 
register with the gas E, and those in 
the other to successively register with the gas 
outlets, and mechanism interposed between 
the said sleeve, and the shaft, whereby one 
will partake of notion of the other, all sub stantially as set forth. 

9. In a gas engine, the combination of a cylinder, a shaft extending through said cyl 
inder, an explosign chaniber, an equalizing 
inter, a port in the es chamber, a port in the equalizing chamber, register 
ing with that in the explosion chainber, and 
a ville apertured disk interposed between 
said ports, but so connected with the shaft 
as to Ingve in unison therewith, whereby 
passage from one to the other of snid ports 
will be alternately opened and closed, all 
substantially as set forth. 

7. In R gas engine, the combination of an 
equalization chamber, a series of explosion 
chanaberk und a third chamber or space suc 
ceeding the explosion chambers and located 
internediate the explosion chambers and 
the varies, passages from the equalization 
chamber to the explosion chambers and from 
the explosion chambers to the succeeding 
third chamber, the latter series of passages respectively approximating in size the proxi. 
make fuce of the EE explosion cham ber, valve interpo?ed between the equalizing 
and the explosion chambers and between the 
explosion chambers and the Haid third clan 
ber, substantially as set forth, wherely the 
gas may parts from the equalizing to the re 
spective explosion clanbers in succession 
and the motive fluid may pass from the re. spective explosion chambers to the said third 
chamber, for the purposes set forth. 

8. In a gas engine the combination of r cylindler, a shaft extending through said cyl 
inder, series of radinl (xplosion chamber secured to the cylinder arranged about Raid 
haft and provided with a series of tas in 

lets, a double series of of lets, one series at 
the hile and one at the ends uf sail chall 
pers, a rotary sleeve surrounding said shaft 
and carrying two disks, one beyond the ex 

9 cylinder, immediately succeeding the explo-. plosio chainlxrs, provided with a series of apertures arranged to successively register 

30 SS 

with the gas outlets on the sides of the ex plosion chambers, the other on the opposite 
side of the explosion chambers being pro 
vided with a s extending over the end 
outlets of the explosion chambers, both face 
Rnd flange being provided with a peries of 
apertures arranged to successively register 
those in the flange with the end outlets an 
those in the face with the inlets, together 
with mechanism interposed between the 
shaft and the sleeve whereby one will par 
take of the motion of the other, all substan tially as set forth. 

70 

78 

9. In a gas engine, the combination of a 
cylinder, a shift extending through said cyl 
inder, a series of radial explosion chambers 
secured to the cylinder arranged about said 
shaft and s 
lets, a double series of outlets, one series at 
the side and one at the ends of said cham 

explosion chambers and provided with an 

E. with a series of gas in 

85 

outlet and a series of apertures, g 
espectively with but at a distrince from the 
outlets in the ends of the explosion chan bers, a rotary sleeve surrounding said shaft 
and carrying, two disks, one beyond the ex: 
plosion chambers provided with a series 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 chanbers E. pro 
vided with a flango 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 a series of apertures arranged to 
successively register, those in the flange, with 
the end outlets and those in the face with the 
inlets, together with mechanism interpooed 
between the shaft and the sleeve whereby one 
will partake of the motion of the other, all 
substantially as set forth. 

10. In a gas engine the combination of a cylinder, a shaft extending through aid cyl 
inder, a series of radial 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 

bers, an annular chamber surrounding the 
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00 
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jacent to the explosion chambers, means for forcing an explosive mixture into said equah 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 ipertures, those in pne disk being ar ranged to successively register with the gas 
inlets of the explosion chamber, and those in the otlier to successively register with the 
gas outlets from said chamber, neans for 
communicating notion from said shaft to 
said sleeve, an intermediate chamber, in the 

ision chamber and adapted to receive gases 
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. Diels) 

issuing thgrefron, a peries of vanes gir- Ilane to this specification in the presence of 
punding the shaft and secured to the cylip-two scribing witnesses, this libth day of drondaries of vanesecred to the June isos. 
ii. DWIGHT H. BENNETT. 

CAR B. DAvis, - 
those secured to the cylinder, and an exhaust Witnesses: 
outlet, all substantially as at forth. 

In testimony whero, I have signed my A. G. N. VanLYA. 

  


