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TED STATES PATENT OFFICE.

' JAMES LAMBERT CLAYLAND, OF FORT SMITH, ARKANSAS. . . ...
ROTARY ENGINE: |
. No. 871,322. , Specification of Letters Patent. Patented Nov. 19, 1907.

'ﬂppl'icatin'n filed ﬁpril 65,1907, Serial No, 366,685,

Toallwhom 1t may'concam:- o - | rotatable piston wings .orﬂblgdes-' are d;irefét-éd
 Beit known that I, James LaMBERT CLAY- through discharge pipes or outlets which are

- ‘LAND, a citizen of the United States, residing | so arranged that the force; of the streams of -
~atFort Smith, 1n the county of Sebastian and | products of combustion: issuing -from . said
5 State of Arkansas, have invented a new and | pipes and impactin against the air-or a part 60
nseful Rotary Engine, of which the following | of the wall of the cylinder will assist the rota-
" i% a specification. © ' | tive movement of the piston.; .- * -' |

. This invention relates to rotary engines | A still further object of. the invention is to

which aybe operated by an explosive com- provide a novel form of piston .and piston
306 pound or an expansible fluid of any nature, wing or blade, in' the latter of. which rollers 65

o
r

-and. is designed principally for use as a ro-; are utilized for engagement with the walls of
tary explosive motor especially adapted for | the expansion or working chamber, 1n order
marine propulsion, power house service, and |.to reduce friction. - . .o -

- generally for worx requiring great motive | A still further object of the invention s to

38 power. S ~ | provide an improved means for preventing 70

~A-further object of the invention is to im- | the escape of any material portion.of the op- -
prove and - sinpldy the construction and:| erating fluid from the expansion-chamber
operation of prime motors of this character, | until after its work has been accomplished.
so as to be highly efhctent, thoroughly reli- |  With these and other objects in-view, as
20 able, and hﬂ-ﬁing*_&.highmlt put. | will more fully hereinafter appear; the inven- 75
. _A further object of the invention is the | tion consists In certain novel features of con-
~ provision of a Totary engine having one or | struction and, arran sment of parts; herein-
“more devices for discharging explosive gases | after fully described, illustrated in the .ac-
. upon the piston to rotate the same, the sup- | companying drawings, - and . particularly
+ 25 ply of the explosive gas being controlled by a -pointed out in the appended:claims, 1t belng 80
“.walye mechanism operated automatically by | understood that various changes in the form,.

@ rotatable element of the engine. . proportions, size and minor ‘details..of the

A stall Turther object of the invention is to | structure may be ‘thade without departing

3
1]

..

~provide .8 novel form of explosion chamber | from the s] irit ‘or sacrificing’any ot the ad- .
8o arranged on the casing of the engine to dis- | vantages o ‘the Invention.: = ok, v . 85
~ charge approximately tan entially against |* In the. accompanying: =ﬁdrarwn:1:’gs*:-,-l-.-E1gure. |

.

‘the blades of the piston, and means adjacent | 1 is a side elevation of & rotary engine con-
the explosion chamber for preventing the structed in ‘accordance with the mvention.
o _;{-ﬁqudfﬁfuel-fmm-pﬂssing directly into the ex- | Fig. 2 1s a transverse sectional ‘wiew of the-
g5 haust. pipe before doing useful work on the | same on the line 2—2 of Fig. 1.::Fig.31s a 90 .
piston. S ~ | plan view of the engine. *- Fig.-4 is a:side ele-
A still further object of the invention is to | vation of a portion of the same!drawn to an
~provide a rotary erigine in which a movable enlarged scale, and showing the mechanism
‘l'-'_:ahutmentsupportecf by the stationary cylin- | for controlling the inflowof ‘the. explosive .
40 -der or casing of the engine is acted upon by | charge. - Fig. 515 & :d'ei;a-l-lﬂsectmnal.«wng«pf 95

" .the explosive charge in such manner as to be | the mechanism shown in Fig: 4, illustrating, .

- forced into contact with the piston blade or | also, the explosion chamber, and one of the
~ ‘blades acting to push the same forward, after | piston wings .or_blades. - Fig. 618 .a .trans-

- "which the expansive force of the charge 1s | verst sectional view of a portion of the work-
45 utilized for the further propulsion of the pis- | Ing or exXpansion chamber drawn to an en- 10§
- ton wing or-blade. - larged scale. ¥ig. 718 a similar wiew illus- .
A still further object of the invention is to | trating a chamber of ‘_:sh_g;htlyl modjfied con-
_provide ‘a device of this class in which a | tour in cross section. ‘Fig..81s a'plan view of -

" measured charge. of explosive compound is | the ‘preferred form’ of*-plstonu_mgqjlber;'i*_ Fig.
50 foreed under pressure into .the explosion | 9 is a detail plan view of ﬂf"Pﬂ}"t}On"f)f the de- 105
" chamber through the agency of a rotatable | vices for preventing the e_‘sc:é;p&e-:-'qf;‘ the. gases
member of the erigine: | | or explosive fluid from -t}le"'ﬁbrk;pgjghgfi}ber. ,-

‘A still further object of the invention is to | Fig. 101sa detail eleva,ﬁqx}‘pf]ﬁrb;g’;:-;ﬁeclyggnlsm
. provide an engine in which the exploded | shown in Kig. 9. - R
55 gases after exercising direct pressure on the | Similar numerals of reference -are em- 110
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p}m ed to indicate corresponding perts !
thrmwhout the eeveml figures e{' the drew
111t1‘~a '

teferring to the drewmrre { indicates the
cviindrical casing or shell and 2 and 3 the
heads thereof threucrh which. extends a sha,ft |
3" carrying the rotating piston 4, and at a
point outside the evlmder is mounted a bal-
ance or belt wheel 5 of any. oedmerv con--|
10 struction. |

The two (*T,*hnder heads 2 and 3 are ‘con-
caved and at their margins are brought to- |
gethier forming a cemparatwely narrow an-
mdal passage through Whlen extends a sohd-

15 rim 6 of the piston member, the -body of the
- piston being preferably formed of a plurality
of spokes and a central hub. .

The piston member carries a plurality of

wings or blades, which work in an annular |

20 spac,e 7 that 1s preterebly of the approximate

- elliptic shape shown in.Figs. 2 and 6, al-

thouﬂh it may-be rectangular as ‘shown in

Fig. 7, or ef any other desn'ed form, and |

while any number of blades or wings may be

26 used, 1t 1s found that two are Suﬂiclent for

erdmary purposes, these being preferably

disposed at ~points diametrically eppeelte |
each other. . -

Each piston wing is secured to the rim 6

80 by‘ a forward brace 10 having an angular
~ cam face 11, which is used for the purpose
of opening the valvess that control the sup-’
ply of the explosive mixture to the engine.
~ Extending rearward from this brace is a
35 frame 12 in which are mounted a number of |
rollers 13, 14 and 15 and in the present in-
stance but three rollers are shown, although |
the number may be increased or dlmlmshed
-as desired. Tfle rollers 13 and 14 are
40 mounted loosely in the frame which forms.
~ the body of_the piston wing and are held
-eutwerd by bowed springs 17 pivoted on
studs 18 and carrying at their free ends
smell antifriction rollers 20 that engage with
45 the inner portions of the rollers. The struc-
~ ture is such that the rollers 13 or 14 are |
y;teldably held and are. maintained in prac-
tically fluid proof contact with the vertical |
or approximately vertical walls of the ex-
50 pansive space, but ewmg to the way in
which the holdmg 5prmgs are pivoted, con-
siderable stress is exerted by said springs in |
foreing- the rollers outward. The rearmost
roller 15 1s shaped to cenferm to the upper
55 and lower walls.of the expansion space, and
when the construction shown in Fig. 6 is
employed, the roller has a rounded face
tapering gradue,lly from the middle toward
‘both ends. .If necessary, an additional num- i
60 ber of rollers may ‘be employed, the rollers
in all cases being so journaled or ‘mounted
as to break joint and prevent, or to a mate-
rial extent limit; the passage of the ex-
pansive fluid - emplevetl for propellmfr pur-

6o poses.

CI.J'!

In order to prevent the escape of any of

the operating fluid from the expansion or
working space of the cylinder into that

heads 2 and 3, a pair of rings 22 are em-

space bounded by the central portions of the

70

ployed, these rings being mounted on the

.eutwardly extending flanges 23 of the heads,

and being forced® inward into engagement

with the eppeelte sidles of the piston rim 6

by nieans of a plurality ot pwetehy mounted

79

weighted levers 24, as clearly shown in Figs.

tions of the volume of operating fluid, and

for.this reason additional closing pletee 26

ot the character shown in Figs. 9 and 10 are

employed.’

The pletes '26 ere meunted in eppeemfr

pairs on the rings 22, each plate being piv-

oted on a stud ")7 and the edges of the plates
of each pair bemg &rmnﬂ'ﬂd to spring into

- and fromy engagement W1th ‘each other dur-

ing the pagsage of the brace:or carrier 10 of

' the piston wing. It will be seefl on refer-

ence to Fig: 9 that the plates are provided

6 and 7. This eenstruetlon however, 13 not .
sufficient to prevent the escape of some por-

80

85

90

with cam faces 30, Whleh when engaged-by

the brace 10, will result in the spreading of
the pletes ‘while those plates 1mmediately
preceding will be swung to closed position
by lugs 31 disposed at the ends of the cam

faces and engage such preceding plates, so

that during the whole course of travel of
the piston wing only a single set of plates
will be spread, “the edcres of the. remaining
pair of plates bem in close contact with
each ethel and serving in connection with
the main rmcre 22 to plevent theleakage

95

100

of the expansive fluid from the Werkmo- -

space of the cylinder.

In the wall of the cylinder are arranged

explosion chambers 32, two of which are
shown in the present instance, although the
number may be increased, if deened aml at

one end of the explosion chamber is an 1g-

niter 33 which may take the form of an 1g-
niting tube, sparking device, or any other

| suitable apperatus The lower wall of the
explosion chamber is formed of an abut-.

105

110

ment 34 which 1s movable between the . -

dotted and the full line positions shown in’
Fig. 5, as the result of the 1gnition of an ex-
ploswe charge, and when move(l to the full.
line position the abutment serves the func-

tion of the abutment of an ordinary form
of rotary engine, that is to say, the Stetmn—-
ary wall of the expansion ehamber the pis-
ton wing forming the opposite or movable

wall of such ehamber The abutment is

mounted on a hollow stem 35 through which
water may be circulated for cooling pur-

‘poses, and projecting beyond ...e pwet 1S 4

wing- 36 that is arr enﬂ'ed to move Into a

dash ot or eushmmna' space 37 w nieh 1s
intemr d merely for the purbose of prevent-
ing abrupt movement of the abutment and

115

120

130
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..ﬁossible_.'breakage of the same from violent | to such position as to ,nfi.-_.il:()”nger_' form

~ contact with the inner wall of the expansion
chamber as said abutment 1s drawn Inward
undg: the influence of an ex plosive charge.

5. Ahove the explosion chamber is a valve

casing 40, the upper end: of which communi-

cates with a measuring chamber in the form |

.of & cylinder 41, and from the lower end of
~ .the.caging leads a port 42 to the explosion

‘ed valve 43, to the stem of which is'secured &

- «palr of arms 44, that are connected by links

45 to the bifurcated end of a lever 46 that is
" pivoted on a standard 47. The opposite end
15 of the lever 46 has a pin and slot connection
-+ with a slidable

 which is inclined, and is disposed in the path

" of movement of the cam shaped face 11 of

- the bracket 10, so that Wwhen the bracket
90, comes into engagement with the bloc
“Jatter will be moved out of the cylinder, and

 the valve will be moved through-the de-

~ ‘scribed connections to place the measuring

. chamber 41 in* communication with the

‘25 explosion chamber 32. . . _
. Arranged in the measuring chamber 411s &
.piston].50.that is connected to one end of a
.+ lever 51 fulcrumed on the standard 47. Tue
- _opposite end of the lever 51 has a linked con-
20. nection 52 with the block 48, and as sald

' block moves outward, the piston will be de-

.- pressed and’the explosive. charge previously
| _. _ measuring chamber wiil
" 'be forced out of said chamber through the
35 valve casing and into the explosion chamber.
~ The supply of explosive compound In the
" nature of gas, carbureted air, or any form of
hydrocarbon, alcohol, or the like, enters the

- measuring chamber 41 through a valved
40 pipe 54, and the supply 18 drawn into the
- chamber during the escending movement ot
 the piston. As the piston rises, & flap valve
Bk ip its lower face will open, allowing the
* flow through a-port in the piston to
" 45 the lower end of the measuring chamber, so
"~ {hat a fresh charge will be in readiness to be

I. d -
L
-

~injected. . . N
" . The products of combustion. or other op-
.- erating fluid escape through exhaust Elpes 60
50 to a stationary casing 61 at the hu

 head 3 of the cylinder, an
issued to assist In propelling the piston,
" The abutment 34 1s '

‘engaged by the cam 11 of the bracket 10, the

5 pivot 35 of said abutment carrylng an arm 62
_at the outer end of which is a pin 63, sald pin

" entering a slot 64 in a link 65 that 1s hung
. ;,  from an arm

66 that forms a p-rtof the lever

_ slot connection permitting
g0 movement of the abutment trom the full
.. line to the dotted line position shown in Fig,
75 without effecting any movement of the

‘44 'the pin and

" ‘open j

g5 the abutment up after the piston has passed

In this cusing is mounted: a port-

cam block 48, the inner end of -

block, the

of the
and are subsequently

has been moved to
sition the linked connection will hold

]

‘gage the abutment 34, W

P il
1y

port. . e e

In the operation of the parts as thi
described, the projectingtﬁton wing will
_ vhile the latter\s
the full line position shown in Fig. 5 and \will

in Fig. 5. | wing
tinues to travel, the cam 11 will engage the
block 48 and shift the position-of the valve

43, opening the latter and causing the piston-

r:
sup-
s far
70

move the same up to the dotted line position
.~ Then as the piston wing con-

5

50 to descend, so that the measured charge -

explosion chamber. ~Atythis time the
extreme rear end of the piston wing repre-
sented by
not\passed

abutment, and as soon' as the explosion oc-

curs, the abutment will be forced down very
rapidly; and its free edge will engage against
the periphexy '

forward, and' after this purely- mechanical

thrust, the gbutment moves down into:en-"
gagement with the inner wall ‘of the working
90
of the abutment, the wing 36 i§' cpshioned in

space of the cylinder. Diirfing thissmovement

the rear face of the roller 15 has
wholly beyond tlie free end of the

. closec

80

85

of the roller, forcing the same °

the dash pot 37, and any abrupt movement, .

is prevented.

a slight distance away from the forward edge

‘such as would tend to déstroy the abutment, -
The piston wing hasnow passed *

95

‘of the abutment, and the exploded charge .
confined between the wing .and-the abut-

frpe to Tise when it 18 |

ment will. expand, and- in expanding will

force the piston to continue its course, the
100

products of combustion finally. - escaping

through the pipeiﬁo. PR T
All of the products of combustion.are con-

ducted to the stationary:casing 16, said cas-

ing being substantially. cylindrical. in- form.
105

and having a stationary head.65 which may
be provided with a stufling box: for: the pas-
sage of the shaft 3’ The opposite head 66

of this casing is keyed or otherwise rigidly

secured to, and rotates: with the shaft, and.

projecting from -this head or disk 66..are &
number of pipes 67 which cross.the plane of

the piston 4, and are arranged in such man-
ner as to form a reaction engine, the products
‘of combustion impinging against the air.

within the hollow cylinder- body, -and to a

considerable -extent assisting in imparting -
rotative movement to the piston. '

As there is some danger of the body of air
within the central portion of the cylinder
being set into motion, and, therefore, mini-
mizing the effect of the escaping gases the

cylinder head 2 1s provide

‘and the

erabi. extent.

As bifore observedl,:ftlié' pumber of explo -

_ with a large
number of escape ports 68, and these are ar- -
ranced at such an angle to the discharge ends™ -
of the pipes 67 that.as-the gases 1ssue |
s.id pipes 67 they will impinge against the
ends of the escape ports or, pipes,
working force will be increased to & .consid- -

issue from'.

[
-

110
115.'
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A

- sion ch&mbers piston wings, and abutments

21

1

ter au’[}mg by 7 1mpact on the pf*{)}ectmﬂr plS-—-
+t011 wing to 8ff@bt rﬁtaitwe mo vemenu Gf t |

15

may be increased to any desired extent, and

the number of rollers emploeyed on the pis-

ton wings may be altered, or the precise con-
tour of the' working

invention.
I claym i —

1. Ina mta,ry expiosmn enﬂ*me ) C}*hnd er,
a piston arranged therein and pmwded wun

a projecting wing, a movable abutment, and

means for mntroducing and discharging ATL eX-
plosive chargeé outside the abutment, the lat-

_' 'PIS REILR

ha ?"'ng an explosion space or cha,mber in_one
‘wsll thereof, a swinging abutment movable

ny
n

39

3B

40

T

50

80

85

- mav&me uatween sa1c

e
E

In a rotary explosion engine, a cyhnder

into and from the chamber, a revoluble pis-
ton having. a projecting ng, on which the
abu.tmem acts by impact, and means. for

nitroducing an explosive charge nto such.

ch aynber.

3. In a rotary explosm‘l engme a cylmderk

having an explosion chamber in one wall

therﬂof a swinging abutment movable into |
such chamber a revoluble piston, and a pis-

ton wing inci udmg aroller on which the abut-

ment acts by impact to effect’ rotative nisye-

ment of the piston.

4. In arotary explosion engme a cylmder ;
‘having an ex

losion chamber, and provided
with an annular expansion or Workmw space,

& swinging abutment movable into and from

the chamber, and a revoluble piston having a

egectmg wing against which the abutment |

acts by impact on the initial explosion, the
abutment Lhereafter serving as the station-
ary wall of the expansion space. |

5. In a rotary explosion engine, a cvhnder -

having an explosion chamber, a swinging

abutment movable into and from said cnam-_

ber, said abutment having a projecting wing,

a dash pot. pocket into which said wing may

move, a revoluble piston, and a wing carried
by the pIS'tO‘ﬁ and agams‘r which the abut-

ment acts 'on its initial movement, the abut-
‘ment thereafter serving ag the statmnary

‘wall of an expansion space. .+ -« .
6. In s rotary explosion engine;. 2 (:ylmder

ﬂavmﬂ an ﬂﬂ}inmen chamber, and.an expan-
BI0Ty: Space, mvotallv meuntcd aﬂutment
chamber and expan-
SION. bpdﬂﬂ 8 TRV o?um piston, a piston wing |
CaITIEq ﬂwm 7 and having a cam shaped for-

ward end, a cam block age
ton wing acts, and an inlet valve for the ex-

plosive: charge said valve bemﬂ' connef..te(l to_

‘saad cam block.. . -
7. In a rotary explosion engine. a ('yimde.r .

having an explosion chamber and an annu-

lar expansion space, 4 pivotally mounted
abutment movable between the chamber and

space of the cvlinder
may be change,d mtfmut deparfmp fmm the |

A

W

soainst which the pis~

871.252

| Lun wing carvied fherebv and havmg a cam
shaped forwa,rd end, a cam block on which

for forcing the explobwe charge .into - the

.

*‘1‘?‘#1? {’Otmected to sard.cam block

T I

‘between said chq,mber and exparnsion space,

chamber, said pumping means. bemﬂ Opera--

| the piston wing acts and a pumping means =

70

8. Ina rataw E‘}Zplﬁbl()ﬂ eng:rme a cylmder
. hami% an e*f«:pmqmﬁ chamber, a,nd an -annu-- .

lar expansion space;-an: &buoment ‘movable -

‘a revoluble piston, a piston-wing:supported « -

end; a cam block on which the wing acts,
measunng chamber for the explmwe charﬂ'e
a piston for forcing t
| fﬁle%urmg chamber to the e;xplasmn cham-
er

the- charge from- the

‘thereby and lmvuw' a cam sh ?L]')E‘d forward e

80

valve betweon the two chambers; and

means opemtwdv connecting both. the plS— o

chamber and the expansion space, a revolu-

block with which the plston wing engages,

blepiston, a piston wing carried thereby, acam
- 90" .
measuring chamber {or the explosive charge, "~
a piston a,rra,nfred in the measuring chamber,

. ton and the valve to the cam bTock S

§. In a rotary explosion engme a cy]mder*-
having an explosion chamber, a' pivotally -
- mounted abutment movable between the

a valve between the- measurmﬁ* chamber and L

“explosion chamber; a series of Tevers and link -
| connections between the piston, the valve,

‘and the cam block, and a loose connection

: abutment

member having a lurahty of exhaust ports

| formed in one hea, sthereof, a revoluble pis-
ton, a-piston wing, means for directing an. -
operatmg fluid agdmaﬁ the piston wing, an-
-exhaust receiving chamber to which ‘the ex- "
109
said chamber being: revoluble with the pis-
| ton, and a plurality of exhaust pipes carried
the '

haust fluid is conducted, one of the heads of

by ‘the head .and arranged  to direct

streams of e}s,ha,ust ﬂmd aga,mst Sald eXha,uSL

-'ports..- I S | ~
11. In & rotarv engme 8 cjnmder h&vmg

“sion space, a-piston wing carried by said rim,

"}’)bSlte sides of the piston rim.

1n,c_>; an annular expansion space and provided

rwser m

arranged between the va,lve zmd the pmated .

10. In a rotary engine, a holliow cylmder-

f, pair of p&chmg rings forming the mner wall
of the expansionspace, and means for forcing
“said packing rings into éngagement w1th the |
12."The-combination with a cylmder hav—-- '

Wit & narr{m' {'1mumferentml slot connect-

100

110

an annular expansion space, a revoluble pls—f’
ton having a rim projecting into such expan-

115

120

110 tlle interior of the cylindér with the ex- =

pansion space, & Te wvoluble piston having its

Tings . drmnged in said expansion. space and
engaging the opposite sides of said rim.

| rim fitting - within sai1d slot, and packing .

125

13. In a rotary engine,-a cylinder having
an annular expansion space, 2 revoluble pis- =
ton having a piston wing, a brace or carrier

the explosion space, a revoluble plston a pis- | connecting the piston to the wing, and a plu- 130
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rality of palrs of overlapping cam plates with

- which such brace consecutively engages, said

e

10

15

plates serving to cut off communication be-

tween the expansion space and the interior of
the cylinder both in advance and in the rear
of the piston wing. -

14. In a rotqrv engine, a cylinder having

an annular expansion space, a piston, a pis-

ton wing, a bmce or carrier connecting the
piston to the wing, the cylinder hm*'lnfr a
narrow annular slot thI mwh which said 1)1 nCe

extends, and a plurality of overlapping cam -

plates arranged in a continuous annular se-
ries within the expansion space, said plates

Sery ing to cut oft communleation bhetween
the expansion space and the intertor of the

cvlinder botll 1n advance mld 1n the rear of

. the plston wing.

15. In a rotart engine, a cylinder having
1) ¢ fmuular expansion space, a revoluble pis-

O

ton, and a piston wing carried thereby, said
plston wing 1110111(11110' a plurality of rollers
arranged to engage the walls of the expan-
slon space, and vwldnb]e supports on which

sad ro]lers are mounted

16. In piston wing construction, a frame,
a plur alltv of Ioller::, the axes of which are
(llspose(l at angles to each other, said rollers
being armnfre(l to engage with the walls of
the expansion space, and spring mounted
rollers serving as anti-friction supports for
those piston Tollers which engage with the
side walls of the expansion space. »

In testimony that I elaim the foregoing as

29

30

my own, I have hereto affixed my blgnatule 35

in the presence of two witnesses.
JAMES LAMBERT CLAYLA\D
Witnesses:
- VICTOR ANDERSON,
Joux P. Kx Z\TI.\EDY..
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