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<o «ll whom it may concern:

Be it known that I, Samoen Havbex-
suieip, a citizen of the United States of
.sanerlea, restding at Carnegie, in the county
of Allegheny and State of Tennsylvania,
have nthtcd certain niew and useful Im-
provements in Hotary Engines, of which the
Tollowing is a specification, reference being
had therein to the accompanying drawing.

This juvention relates to rotary engiues
of that type wherein steam or alr can be used
for Jre pulsion.

The primary object of my invention is to
provide a novel reversible engine in wiich
@ high degree of efliciency caun be obtaimed
with a minimuwn expendiiure of fnel.

Ancther objeci of this invention is to pro-
vide an equally valanced rotary engine hav-
ing an eccentrically mounted revoluble head,
provided with a plurality of radially dis-
posed pistony eastly and quickly adjusied to

.Speciﬁcation of 'Let.térs Patent.
Application filed July 24, 1308.,
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comrpensate for the wear and tear of the pis-

tons, without removing the same from the
engine. :

A further chijeet of this Invention is to
pirovide
iy engine, wherehv the engine can he eco-
nomically and safely operated.

A still furdher object of this invention 1s
to provide a rotary engine that can be ad-
vanteeeously used as a water pump, water
molor or can he utilized as o gasolene ex-
plosive engine by the addition of explosive
chambiers at the upper end of the engine.

The present invention is an improve *n,ent
wpon the construction of rotary engit
which forms ihe subjeet matier of the I.kt‘
ters Patent grauted to mie September 29,
1803, £Z900613, the present improvement
eonsisting principally in the provision of
positive and relizble means for eifecting an
even and steady movement of the radially
disposed pistons within theé engine. also.
steam channels for increasing the driving
> power of the pistons.

Turther. my improvement consists in cer-
tain strucinral details that will be herein-
after fully censidered. and veference will
now he had te the drawings. wherein,

Figure 1 is a side elevation of an engine
constriucted in accordance with my Inven-
tion. with one of the bearings thereof re-
moved, Fig. 2 is a front elevation of the
engine with one of the beit wheels or balance
wheels in section, Fig. 3 1s a vertical longi-
tudinal seciicnal view of the engine, illns-

a novel packing for the pistons of ¢

; vertical cross

. slon Ql)lll‘

Patented Dee. 13, 1910.
Serial No. 445,221.

trating the rev omble head of the engine in
pw-\at-on, Figs. 4 and 5 are pelspectlv
views of pqckmw used in the engine cylin-
der, ¥ g 6 is an elevation of one side of

onc of the detachable side plates of the en-

. @ine, Fig. 7 is a plan of an enlargement of

the engine cy linder; Fig. 8 is a plan of a
slide valve used in the steam chest of the

; engine, TFig. 9 is a v rtical cross sectional

view of the engine cylinder, Fig. 10 is a
sectional vie'v of one of the
detachable side plates of the engine, Fig. 11
is a similar view of a detached be‘u‘lntr
block, Fig. 1') 1¢ a side ﬂlemtlon 0{ the
Le\'Olu})h head of the t:ug,luc. J.‘IU i 15 a
crtieal cross sectional view of the same,
igs. 14 and 15 are views of packing used
in nonnectlon with the revoluble he‘ld, Sig.
16 is a vertical sectional view of one of the
pistens of the engine, Fig. 17 is a similar
view of a modified form of p,sfon. Fig. 18
iIs an elevatlon of a packing and compres-
s forming part of a modlﬁed
form of phton Iig. 191sa perspective view
of the preferred form of piston illustrated
in Fig. 16 of the drawings, with the side
packing strips separated fron: the pistons,
Fig. 20 is a side elevation of the prefeued
form of piston, Fig. 21 is a plan of the same,
Fig. 22 is a perspective view of the modified
form of piston illustrated in Figs. 17 and
18, Tig. 23 is a side elevation of a modi-
‘m' form of piston, Fig. 24 is a perspective
view of the packing illustrated in Ifig. 18
of the drawings, u»ced in connection with the
modified form of piston, Tig. 25 is a verti-
cal longitudinal sectional view of a portion of
a modified form of engine, illustrating the
rotary reversing valves aud roller bedrmﬂ
pistons, Fig. 26 is an elevation of a portmn
of one of ﬂ\e side plates of the modified
form of engine. and Fig. 27 is a side eleva-
tion of an operating Tever for simultane-
ously moving the rotary valves of the modi-
fied form of engine.

In the aceompanying drawings, 1 desig-

nates a eylinder having an integral base or
foundation 2 in which is cast exhaust cham-
bers 8 communicating with the bore of the
cvlinder 1 through the medium of vertical
ports 4 and horizontal oppositely disposed
ports 5 and 6. The chamber: 8 eommuni-
cate with an exhaust port 7 thrmwh the
medium of ports 8, said e\h‘mat port 7 be-
ing common {¢ both of the exhaust cham-
bers 3.
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chest is a steam inlet pipe 15.
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The top of the cylinder 1 is formed with
an enlargement 9 having vertical ports 10
and 11, these ports Leirg diagonally dis-
posed. as best shown in Fig. 7, whereby the
port 10 will feed at one side of the eylinder
1 and the port 11 at the opposite side there-
of. The enlargement 9 between the ports
10 and 11 is recessed for a packing block 12
containing a revoiuble packing roller 18,
which is placed in the packing block 12
prior to placing said block in the recessed
enlargement. The object of the packing
block 13 will hereinafter appear.

Secured to the enlargement 9 is a steam
chest 14 and connected to the top of this
In the steam
chest 14 is arranged = slide valve 16 having
sidle extensions 17 for controlling the ports
10 and 11. The slide valve 16 1s provided
with apertured lugs 18, snd connected to
these lugs by a pin 19 is a slide red 20, said
rod extending through the steam chest to
be coupled to a suitable operating lever
(not shown), bat illustrated in connection
with Fig. 18 of the above mentioned Letters
Patent.

In the horizontal oppositely disposed
ports 5 and 6 are slidably mounted valves
21 amd 22, said valves being alternately
operated through the medinm of suitable
operating levers mounted upon the base and
foundation of the engine. These levers are
not shown in the present application hut are
illustrated in connection with Fig. 18 of the
above mentioned Letters Patent.

The sides of the eylinder 1 ave provided
with annular-seats 23, and the cylinder
within the hore is chamfered to provide two
channels 24, these channels extending from
the inlet ports 10 and 11 to the horizontal
oppesitel: disposed ports 5 and 6. By ref-
erence to Fig. 9, it will be observed that the
ports 5 and 6 are of & width approximately
equal to the cylinder and in order to com-
pensate for the wear of pistons within the
cylinder, I arrange the channels 24 inclined
relatively to the plane of the sides of the cyl-
inder,the direction of inclination of one chau-
nel being opposite to the other. The channel
24 extending from the port 10 at one side of
the cykinder traverses the bore of the cylin-
der to the opposite side thereof, while the
channel from the port 11 issimilarly formed,
whereby steam entering either of the ports
10 or 11 will equally impinge pistons within
the crlinder.

The angularity of the channels 24 in-
teriorly and exteriorly is clearly indicated
in ¥Figs. 2 and & of the drawings, and by
reference to the first mentioned figure, 1t
will be observed that T save material in the
construction of the cylinder by reducing the
thickress of the wall thereof at the sides of
the channels. Mounted in the annular seats
23 of the cylinder are side plates 235, and

978,743

since these plates are identical in construc-
tion, I deem it unly necessary {o- deseriba
ore of =aid plates, reference being had to
Figs. 6 and 10. The side plate is seeurely
bolted 1o the eylinder and snugly fits in the

- seat 23,0 The plate 25 contiguons to the pe-

riphery thercof and upon the inner side is
provided with an anpular groove 26 having
located therein a packing ring 27, thas pack-
ing ring heing broken 2way n Fig. 6 of the
drawings, to clearly show the groove 26.
Centrally of the plate 25 is an annular en-
largenient 28 having a bore 29 formed there-
in. The enlargement 28 upon the outer side
of the plate 2 is formed with a stufling box
30 for a giand 31, and upon the inner side
of said -plate is formed an extension 32,
eccentric with relation to the bore 29, said
eccentric extension being sinrrounded by a
arcove 3% formed in the enlargement 28, the
periphery of said extension and said groove
33 being substantially concentric with rela-
tion to the inner circumference of the cyl-
inder. Adapted to fit upon the eccentrie ex-
tension 32 15 an annular bearing block 34
having a beveled bearing surface 35. This
block is adjustably mounted upon the ec-
centric extension 32 and is adjusted thereon
by a plarality of set screws 36 arranged in
the enlargement 26. Said bearing block is
prevented from rotating upon said eccentrie
extenzion by suitable keys (not shown) ar-
ranged in the grooves 37 of the hearing
bleck 34, The bearing block forms a salient
feature of my invention. together with the
set screws 363 whereby I am enabled to ob-
tain certain adjustments from the exierior
of the engine, without detaching the side
plates 25,

Arranged at the sides of the engine are
bearings 328, these bearings alining Tongitu-
dinally with the bores 29 of the side plates
23, Journaled in the bearings 38 and ex-
tending througl: the c¢ylinder 1 and the side
plates 25 is a shafe 39, said shaft being ec-
centric to the bore of the eylinder 1. Mount-
ed upon the shaft 39 between the bearings
38 and the cylinder 1 are balance or belt
wheels 0.

Keyed upon the shaft 39 within the bore
of the cvlinder 1 is a head 41, said head
having radially disposed slots 42 formed
therein, preferably four in number, with two
opposing slots arranged at right angles to
the other two opposing slots. Both sides of
the head are cut away,as at 43, to provide
clearance for the bearing blocks 34, and to
reduce the weight of the head 41, said head
is recessed, as at 44. The sides of the head
adjacent to the periphevy thereof are ro-
vided with annular V-shaped grooves 43,
these grooves being provided with segment
shaped strips of packing 46 adapted to en-
gage the packing rings 27 of the side plates
25. These packing strips and rings form
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an air tight connection, and can be easily
renewed when worn. The confronting faces
of the slots 42 adjacent to the nufc ends
thereof are pu)\ulm with transverse V-
shaped grooves 47, adapted to hold V-shaped
packing strips 48, the object of which will
presently appear. With the liead 41 monnt-
ed upon the shaft 30 within the cvlinder, a
crescent-shaped comparvtment 49 is formed,
Irrespective of the chainels 24, between the
inner walls of the eylivder and the periph-
cry of the hiead, this compartment having itz
greatest depth at the bottom of the cylinder.

slidably mounted in the slots 42 of the
head 1 are pl\to*xs each piston comprising
a V-shaped dove-tailed block 50 having side
grooves o1, side lugs 52 and side pinsg 53,
lhe side Tags 52 ave pmv:d(*d with sockets

and notehes 55, said notehes coceiving the |

dgpendmu tongues 36 of sedge-shaped wear-

fitting in the grooves 51 of the dove-tailed
block 50. Coil springs 59 are mounted in the
o0 hels 54, these springs normally foreing

41 rotaies, said shoes w ill he frie m).ml.v held
in engagement with the inner sides of the
,Lm’b 25,

Loosely mounted upon the side pins 53
of the pistons are segment- 'slond arms 60,

the beveled bearing surface 35 of the Dear-
ing blocks 34, The segment- smped HERNE
61 are proy ided with slots 62, \\hex ehy said
arms can hift upon the pins 33, but to nor-

mally hold the arms 60 in engagement with

the bearing blocks 34, T arrange curved
springs 63 between said Drocks ‘md the side
lugs 52 of the pistons, these springs bearing
upon the outer ends of the arms and against
the under side of the lugs 52.

Before referring to the modifications of
my invention, T will first describe the opera-
tion of the engine, in order that the modi-
fications can be fully understcod with a
brief description of the sime.

Operation: With the skide valve 16 in the

steam entering the chest 14 passes thy ()urrh

shaped compartment 19 of the bore 5, where
it impinges againust the first piston. which
lies within that portion of the compart-
ment extending between the steam inlet and
the exhaust ports, thereby -causing the pis-

passes exhaust ports 5 and 4, at which time
the steam behind the piston e.\hfmsts, but in
the meantime another piston has taken
steam from the port 10, and the head 41

taining beneficial use of the same before its
final escape. The channels 24, being open to
the crescent-shaped compartment, form
steam passages which permit of the com-
munication between the steamn chambers on
the opposite sides of the piston, and being
also in communieation with the inlet port,
provide means whereby the inlet ports can
not be closed or cut off by the pistons, so
that there is no possibility of the head 41
stepping ir such a position as would pre-
vent its being stavted again as soon as steam
is mtroduced through one of the iniet ports.
The annular bearing blocks 34 are arranged
with their peripheries concentrie with re-
spect to the inner surface of the cylinder
bore, but eccentrically to the shaft 39, there-
fore, during the plopelhuu of the head 41
hy the ~te‘1 n-tmpelled plston the pistons

" will remain in contact with both the inner
ing shoes 57, these shoes having tongnes 58 |

face or walls of the cylinder and the pe-
nphely or beveled wearing surfaces 35 of
the wearing blocks 34, the eccentric mount-

| ing of the head causing the pistons to have
the shoes 5T upwardly, whereby as the head |

a relative in and ovt movement within the
slots 42 of said head. To reverse the engine.
the reversing valves 21 and 22 are moved
to open the p01t 6 and c10~u the port 5, and
ihe slide valve 16 is shifted whereby the

¢ port 11 becomes an inlet port with the port
these arms being bev eied. as at 61, te en'raoe ;

10 closed. The packing block 12 and the
packing roller 13 prevent the escape of
steam across the top of the head 41, while
the packing rings 27 and packing strips 46
and 48 coufine the steam within the cres
cent-shaped compartment.

Coasidering the modifications of my in-

: vention, reference will ﬁl'\t be ]md to the

: pistous.

In Figs. 17, 18, 22, 23 and 24, 1
have illustrated a modified form of piston.

i wherein the onter end of the dove-tailed
‘ bloek 50 is provided with a groove 64 and

: with sockets 63, said groove awommodatmrr

a shoe 66 having deendmo pins 67 adapted
to extend into the sockets 65. Mounted in
the sockets G5 are coil springs 68, these

. springs cushicning the shoes 66 ¢ ind at the
position shown in IFig. 3 of the drawings, |

same time m amtammo said shoes in engage-

- ment with the inner walls of the cv’mdu :
the vertical pmt 10, enters the crescent- .

ctherwise the modified form of piston is
similar to the preferred form.

In Figs. 25, 26 and 27, I have illustraied
a hutuur modification of my invention,
wherein the segment -shaped aris 66 arve

P dispensed with, and beveled rollers 69 are
ton and the head to rotate untﬂ the piston

. of the pistons,

continues to revolve 1mp‘ut1n(r a_ rotary !

movement to the shaft 39 and the wheels 40
carried thereby.

It will thus be observed :

that the steam traverses practically one-half |

of the cylinder before exhausting, thus ob-

revolubly mwcunted upon the side pins 53
The slide reversing valves
21 and 22 are dispensed with. and xﬂmx\ re-
versing valves 70 used, these valves being
revolubly m:ounted in erlargements 71 pro-
vided therefor upon the lower side of the
cylinder. The base and foundation of the
cylinder are simplified, as clearly shown in
I*lg. 25. The rotary valves 70 are operated
in unison by an opcrating lever 72 and a

w

80

85

95

106

110

120

123

i3¢




]
w

30

35

60

6%

<

link connection 78. The eccentric bearing
Dlock nsed in connection with the beveled
rollers 69 is constructed with major and
minor axes, shown in Fig. 26, whereby the
pistons will evenly trav ¢l +within the cvlm—
der without the use of springs 63.

Au important feature of my invention re-
sides in the novel packing which is auto-
matically expansible under wear, said puack-
ing comprising independent members for the
ix(t- md ends of each piston, thereby insur-
ing a steam tight eonnection between the
revoluble head! the pistons thereof and the
eviinder.

I desive to eall attention to the fact that
the principal wearing elements of myv engzine
can he leuh‘v renewed, and that each and
evert part of the engine is easily assembled.
Suitable provision can be m"do for a thor-
ough fubrication of the movable parts of the
engine.

While in the drawings forming a part of
this application there iz illustrated the pre-
ferred embodiments of my invention. I
would have it understood that the same can
be varied or changed as ro shape, pr:m')riir)n
and exact manner of assemblage without de-

sarting from the spirtt of the Invention.

Having now «leserib
T elaim as new. ig:——

)
i
i

e my invention what |
fwidth

1. Ina 101‘1"\’ engine, a (v}mder having |

infet and e
and a hmd mounted eccentrieally of «
e¥linder, said head having pistens havine a

hanst ports and a steaw space,

aaid |

path of movenent to retain the outer end of |

the pistons in cortset with the inner eircam- |

ference of the evlinder, said evlinder havin
a channel extending from rhv steaiin 11l
port and ter nmmtmg at a pomni intermediate
said port and exhaust port and being of jess
width than the width of the pr\t(ms said
channel being In open communication with
the mtertor of the evlinder. :md having =
eraduaily increasing depth toward the steam
inlet port.

. Inoaorotary engine. a cvlinder haviag
mlet and exhauvst ports and a steam space,
and be f eaid exl-

ad mounted eceentrically of

indder. said head having pistons having a
path of movement to retain the outer end of

the pistons in contact with the inner eircum-
ference of the exlinder. said eviinder having
a steam channel extending {roem the steam
inlet port and terminating at a point inter-
mediate said port and exhaust port and be

ing of less width than the width of the pis-
tons, s2id channel being in open conununica-
tion with the interior of the eyvlinder. and

having a gradusily increasing depth tosward |
the steam ivlet port. said channel being iu-

clined relatively to the plane of the cides of
the evhnder.

3. In a rotary engine. a cyvlinder h-ving
iniet and exhaust ports and a steam -pace,
and a head mounted eccentrically of said

978,743

eylinder, said head having pistons having a
path of i wement to retwin the outer (*nd of
the pistons In contact with the inner elream-
ferened of the evlinder, said eylinder having
a steam channef extending from the steam
inlet port and tom“n‘x‘m” at a point inter-
mediate said port and the exbaust port and
being of less width than the widith of the
pistons, said channel being in open connmu-
nication witl: the interier of the eviinder,
and he n‘m:{ a gradually increasing dopl] to-
ward the steam inlet port, said (l aunel be-
me mumo\l relatively to the plane of the
sides of the evlinder, said channel being of a
length greater than the distance between
succeessive pistons.

L. In a votary engine. a cylinder hA\nw
inlet ardd exhaust ])Olf: and a steam space,
said inlet ports being spaced from each other
and located at divect right angles to the axis
of the evlinder, and a head mounted cecen-
trically of said eyvlinder. said head uu'x}mu
pistons having a path of movement to'retain
the outer ends of the pistons in contact with
the inner cireamference oi the cylinder, said
evlinder having steam channels estending
from the steant inlet ports and terminating
at @ point intermediate said port and the ex-
haust port and being of less widih than the
of the pistons, said charnels being
cach in open communication with the in-
terior of the eylinder and having a gradu-
ally mereasing depth toward a steam inlet
port, each channel being inelined velatively
io the plane of the s ide of the l\llll der, the
welination running in the plane of its mlo*
port to a point adjacent the oppasite side of
J)L eviinder.

In w votary engine, a cylinder having
ml“ and exhaust ports and a steam space,
sadd inlet poris heiug spaced from each other
and located ut direct rignt angles to the axis
of the evlinder, and a head mounted eccen-
trically of said ey Il}l]f‘ said head earryving
';1~.tons Liaving a path of m-vanent to ve-
tain the outer ends of the pi. o5 in contact
with tho inner cireumference of the P\'hnder

said evlinder having steam channels extend-
mfr from the steam inlet ports and terminat-
ing at a point intermediate said port and the

exhanat port and being of loss wﬂth than

the width of the pistons. said chanuels cuch
being in open commurication with the in-
terior of the cylinder and having a gradu-
ally increasing depth toward a stearn inlet
port, esm (*h.mncl boing inelined relatively
{o the plane of the slde of the cylinder, the
inclination running in the plane of its in-
et port to a point :1(1]&(‘91)( the opposite side
of the cylinder, each channel being of a
length glelter than the- distance between
successive pistons, said channels having a
combir.ed length less than the inner cireum-
ferential length of the eyiinder.

6. In a '*ot‘u) engine, the combhination
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cylinder, said blocks being adjustable axi-

978,

with » cylinder having inlet and exhaust
poris and a steam space, of a head mounted
eccentirically on said cylinder, said head hav-
ing pistons movable reiatively to the head,
and adjustable means earried by the sides
of the eylinder for conirotling the relative
povements of the head and pistons, =aid
pistons each hLaving an element movaule
with respect e the pistons and in coniast
with said means. :

7. In a votary engine, the combination
with a ¢ylinder having inlet and exhaust
ports and a steam space, of a head mounied |
ecceniricaliy of said eylinder, said head hav-
Ing pistons movable relatively to said head,
and 1eans carried by the sides of the eylin-
der for controlling the relative movements
of the head ard pistons, said means being
adiustable in a manner to take up ear, said
pistons having an elemer £ movable with re-
spect to the pistons and 1a contact with said
neans.

8. In a votary engine, the combination
with a cylinder having inlet and eshaust
ports and a sieam space, of a head mounted
eccentricaliy of said eyliader, seid head hav-
ing pistons mwovabl. relatively to the head in
& radial direction, and wear-adjusting bev-
eled blocks carvied by the sides of and ar-
ranged concentrically with the hore of the

ally of the cylinder, each of said pistons
having an element in contact with and mov-
able on the beveled face of the blocks.

9. In a volary evcise, the coinbination

ports and a steam space, of a head mountad
eccentrieally of said cylinder, said head hav-
ing pistons moveble relatively to the head.
and means for controlling the relative move-
ments of the head and pistons. said means
;& bearing block extending axi-
ally of the eylinder, said block having its
periphery corcentrie with the inner circum-
fevence of the eylinder, said block being ad-
justable axially to compensate for relative
wear of block and pistons.

10. In a vorary engine. the combination
widh a c¢ylinder having infet and exhanst
ports and # steamw space, of a head mounted
eccentrically of said evlinder, said head hav-
ing pistons mwovable relatively to the head,
andd means for controiling the relative move-
ments oi the head and pistons, said means
comprising w bearing block extending axi-
ally of the evlinder. said block having s
periphery concentric with the inner circum-
Terence of the eylinder, said block being ad--
justable axially to compensate for relative
wear of block and pistons, said block and
the pistons having complemental faces mov-
able relative to each other.

11. Tn a rolary eongine, the eombination

of a eylinder having inlet and exhaust o i3

{
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side plates formed with axially exteading”
bearings, a head mounted eccentrically of

said eylinder, said head having pistons mov-
able relatively to the head and in directions
radially thereof, and means for controlling
the relative movements of the head and pis-
tons, said means comprising a bearing block
carried by cach of said bearings, said block
being adjustable to compensate for wear,
each block and the pistons having surfuce
contact at spaced intervals of the periphery
of the blocks and having complemental faces
movable relative t¢ one another, the contact-
ing portions of the pistons consizting of a
member movable with respeet {o the pistons.

12. In a rotary engive, the combination of
a eylinder having inlet and exhaust ports
and a steam =pace, said cylinder having its
side plates formed with axially exiending
bearings, a head mounied cceentrically of
said cylinder, said head having pistons mov-
able relatively to the head and 1n directions
radially thereof, and means for controlling
the relative movements of the head and pis-
tonz, said means comprising a bearing block
carried by each of said bearings, said block
being adjustable te compensate for wear,
each block and the pistons having surface
confact at spuced intervals of the periphery
of the blocks, the contacting portions of the
pistons consisting of a member movable with
respect to the pistons, each of said blocks
having an outer beveled space against which
sald members ride, the blocks being adjust-
able axially.

13. In a rotary engine, the combination of
a cylinder having inlet and exhaust ports
and a steam space, said cylinder having its
side plates formed with axially extending
bearings, a head mounted eccentrically of
said cylinder, said head having pistons mov-
able relatively to the head and m divections
radially thereof, and means for controlling
the relative movements of the head and pis-
tons. said means comprising a beaving block
carried by each of said bearings, said block
being adjustable to compensate for wear,
cach block and the pistons having surface
contact at spaced intervals of the periphery
of the blocks, the contacting portions of the
pistons consisting of a member movable
with respect to the pistons, each of said
blocks having an outer beveled space against
which saicdd members ride, the blecks being
adjustable axially, each side plate being re-
cessed {o receive its blocks.

14 In a rotary engine, a section head hav-
ing an inwardly extending annular flange
on_its opposite sides and a plurality of
radially-extending slots leading to the pe-
riphery of the head and extending through
said flanges, to provide segments having
bearing faces on their sides and ends, each
of said faces having grooves for the recep-

and a steam space, said cylinder having its | tion of a packine.
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5. In a rotary engine, a section head hav-
ing an mwardh extending annular flange
on its opposite sides and a plurality of ra-
dially-extending slots leading to the periph-
ery of the head and ettendmd through «aid
flanges, to provide segments h.n'm(r bexrmff
faces on their sides and ends. each of said
faces having grouves for the reception of a
packing, said groeves bheing V-shaped in
cross-seetion.

16. In a rotary engine, a piston having its
side walls inclined ipwardiy from the face
of the piston, and having outwardiy-extend-
in« lugs at the mnner ends of the inelined
faces, and angular packing members adapt-
ed to be mounted within the recesses formed
by the inclined faces and lugs, said mem-
bers being automatically ‘ide table n](m(r
said inclined faces.

17. In a rotary engine. a piston having
its side walls inclined inwardly from the
face of the piston, and having outwardly-
extending lugs at the inner ends of the in-
clined faces, sald inclined faces being

978,743

greoved in the divection of their lengih,
and angular packing members adapted to

he mounted within the recesses formed by

the inclined f{aces and lugs, said members
being automatically ad]llst.xbl along said
mdmﬂd faces, S‘l]d “members having r?b- ex-
tending within the grooves.

13. Ina rotary engine, a piston having its
side walls inclined lm.aidl\ from the f‘xce
of the piston, and ha\m" outwardly-ex-
tvndm" Iugs ac the inner ends of the in-
clined faces. und angular ]mckmn nenmbers
adapted to he mounted within the recesses
formed by the inclined faces and ugs, said
members  being  automatically 'uhustable
along said inclined faces, the fd(t‘ of said
px~ton having a recess, and a packing mem-
ber mounted W]t vin said recess.

In testimony whereof I affix my stenatire
in the presence of two witnesses.

SAMUEL HAUDENSHIELD.

Witnesses:

Masx H. Srovovizz,
K. . ButLek.
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