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UNITED STATES

(OFFICE.

PATENT

GEORGE W. MONTGOMERY, OF BELLAIRE, OIIIO;

ROTARY ENGINE:

SPECIFICATION forming pa,rt of Letters Patent No 644,256, da,ted February 2'7 1900
Application filed April 26,1899, Sarial Ne 714,567, (Ne model ) |

.To all whom it may concern:

Be it known that I, GEORGE W. MONTGOM-
ERY, a citizen of the United States, residing
ab Bellelre in the county of Belmont and
State of Ohio have invented a new and use-

ful Rotary Enﬂ*me of which the fellownw is

a specifl eatlon

My invention relates to rotary engines of
the rotary-cylinder concentric- pISLOIl type;
and the object in view is to provide a con-
struction adapted for the economical use of
the motive agent, which is applied expan-
sively to the movable element, all back pres-
sure due to compression bemo* avoided by

exhausting the cylinder befoxe such back

pressure can occur, and, fmthermore, to re-
duce frictional resistance to the minimum by
exhausting the motive agent prior to the
movement of the plStOHHWII’Jﬂ‘S and causing
the full extension of the piston-wings before
the motive agent is again admitted to actu-
ate the moveble element of the mechanism.

The particular object of my invention is to
provide an improved constraction of mech-
anism for actuating the piston-wings and,
furthermore, to p10V1de a mechanism which
18 adapted for use inconnection with engmeb
of both large and small size.

Further ob;jeete and advantages of the in-
vention will appear in the following deserip-
tion, and the novel features thereof will be

part1011larly pointed out in the appended

claims, 1t being understood that various
changes in the form, proportion, and the mi-
nor detelle of eonstruetlon within the scope
of the appended claims may be resorted to
without departing from the spmt or sacrific-
ing any of the advantages of the present in-
vention.

In the accompanyin g drawings, Figure 1 is
a side view of an engine constructed in ac-
cordance with my 1nvent10n the face-plate
of the casing and the front eeetlon of the cyl-
inder being omltted IFFig. 2 18 avertical cen-
tral seetmnal view of the engine, taken in
the plane of the axis of the eylmder
18 a detall sectional view of the Wmﬂ*-operat-
ing cam. Iigs. 4 and 5 are sectional views,
1espect1velv, on the planes indicated by the
lines 4 4 and 5 5 of Fig. 3. Fig. 6 is a face
view of a portion of an

Fig. 3

engine, wherein & |

- slightly - dif eren% connection between the
cam-operating element and the piston-wings

is employed.
Similar referehce chalaetels denote like

and correepondmg parts in each of the sev-

eral figurées of the drawings.

Arra,nﬂ'ed within the exter_lor casing Or
housing eensisbing of an annular wall 10 and
opposite face-plates 11, said casing forming
a supporting-frame for the engine embodymg
my invention, is a rotary eyhndel 12
to a shaft 13, which extends through suitable
central openings in the face-plates 11 and 1s
mounted in bearings on the standards or ped-
estals 14, anysuitable means being employed
for cemmuuleabmﬂ' motion from thls shaft to
machinery to be d1 iven, a belt-pulley 15 be-
ing illustrated in the drewmﬁ*s for this pur-
pose.

The cylinder is of sectional construction in
that it consists of opposite side members 122,
which are separated at their peripheries to
form a channel 16 in communication with the
piston-chamber 17, and extending into this
channelis a web 18 carried by the eylmdl ical
wall 10 of the cesmﬂ' or frame. Saild web is

, fixed
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continuous, and a 'eteam-tight contact be-

tween the opposite side surfaces thereof and
the adjacent edge portions of the cylinder

‘members is formed by means of packing-

strips19 let into suitable grooves in said mem-
bers. 'The body portion ef the eylinder,which
consists of a rim in which the piston- chambel
is formed, is connected with the shaft 13 by
means of a web 20, which may be of sectional
construction, with the members thereof car-
ried respectively by the members of the cyl-
inder, as shown in the drawings, and these
web members are provided at their centers
with oppositely - extending sleeves or hub
members 21, which are keyed to the shaft 13.

The stationary web 18, which projects
through the channel formed in the outer side
or periphery of the cylinder, carries a fixed
abutment 22, which may be secured in place
to the web by means of a bolt 23 or its equiva-
lent, and isreduced orcut away at its extremi-
ties to receive the expansion packing-rings
24, held in place by eap-plates 25.

Varmue means may be adopted for admit-
ting motive agent to the piston-chamber of
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the eylinder; but in the construction illus-
trated in Figs. 1 and 2 a throttle-valve cham-
ber 26 is arranged upon the exterior surface
of the casing and incloses a valve 27, which
controls cylinder-ports 28 and 29 in commu-
nication with the piston-chamber respec-
tively at opposite sides of the plane of the
fixed abutment.

30 represents the supply-pipe for the steam
or other motive agent, and 31 the exhaust-
port. In the construction 1llustrated the cy-
lindrical wall of the casing is concaved to
form a seat 10%, in which the convexed outer
surface of the rotary cylinder is fitted, and it

will be understood that in practice this seat

supplements the inwardly-extending web 13
in maintaining the alinement of the cylinder
when in operatlon

The rim of the c¢ylinder, in which the pis-
ton-chamber is formed, is extended inward to
form a portion 32, in which are formed pis-

ton-wing seats 33 for the reception of the ra-

dially-movable reciprocatory wings 34, and
in the walls of the piston-chamber are formed
guides 35, in alinement with the seats 33, to
receive the edges of the piston-wings when
the latter are extended to span the piston-
chamber.

Extending inward from the face-plates 11

of the casing or housing are annular bosses
or sleeves 36 to which are secured the hub

portions 37 of cams 38, of which one is illus-
trated in detail in I‘ifrs 3, 4, and 5. EKach
cam is provided with an annulal strap-seat
39, which 1s concentric with the axis of the
ylmdel or other rotary member of the en-
gine, and in this seat is fitted a strap or guide
40, having at one side a tubular guide 41,
through which extends a piston-wing stem 42,
attaehed at one extremity to a plston wing.
Attached to the other or inner end of this
stem is a yoke 43, having an inner member

44, which operates in connecti{)n with a cam-

50.
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face 45 on the cam 38, and having an outer

member 46, which oper&tes in connectl on with -

a countelsunk cam-face 47 of said cam, the
cam-face 47 being a,pprommatelv ovalin con-
struction and bemw shown clearly in Fig. 3,
while the cam- face 45 is for the greater por-
tion of its length concentrie Wlth the axis of
rotation, as shown at 452, and for a limited
dlstanee, as shown at 45*’ is somewhat flat-
tened or is struck from a 101:10*@1 radius than
the portion 45*. The member 46 of the cam-
yoke is provided with a bearing-point 462,
which is adapted to bear upon 'ohe e&m-f&ce
47 at a point opposite to the point of bearing
of the member 43 upon the cam-face 45, a,nd
during the movement of the cam-yoke around
the axis of the shaft 13 as a center these two
opposite points of bearing of the yoke mem-
bers 43 and 46 are r espeetwely in contact with
the cam- faces 45 and 47. Also at the ex-
tremities of its major axis the cam-face 47 is
flush with the cam-face 45, and this major
axis 1s arranged in- such a p031t1011 that the

644,256

| extension thereof would pass through the cen-

ter of the fixed abutment 22, said fixed abut-
ment being opposite the center of the. flat-
tened portion 45° of the cam-face 45. Thus
in the operation of the mechanism the cam-
yoke reciprocates within the strap 40, but is
guided positively to traverse a stlalﬂ'ht line
by the guiding thimble or tube 41 and by di-
ametrical guideways 4§, in which operate keys
49 at the adjacent sides of the cam-yoke, said
keys in the construction illustrated consist-
ing of offset terminal ears of the yoke mem-
bers and said ears being connected to unite
the members of the yoke by means of bolts
50. ~Asthecylinder which carries the piston-
wings rotates in the direction indicated by
the arrow in Fig. 1, the piston-wings maintain
a fully—extended p031t10n from the time that
the center of the yoke member43 reaches the
point of connection of the cam portion 45°
with the cam portion 45* until the center of
said yoke portion 43 has traversed the cam
portion 45* throughout its length. Before the
central point of the member 43, however, be-
oins 130 ride upon the cam pmtion 45° the

ehbl e;rmty of the e:xha,ugt-rrl oove 292 whmh is

| formed in the exterior wall of the cylinder

and is in communication with the port 29,
Hence before radial movement of the piston-
wing is initiated all fluid-pressure upon that
wing has been lemoved by the exhaust of the
pr essure 1.5 not again apphed to said wing un-
til after it has passed the fixed abutment 22
and has reached its full extension beyond the
extremlty of the exhaust-channel 28" at the

“The a,bova described eonstvnctlon of pls-
ton-wing-operating mechanism is such as to
provide for a high rate of speed without jar
or rattle, owing to the plurality of bearings
of the cam-yoke upon the cﬂ,m faee‘s and also
cam-yoke operateq

One of the modifications of the a,bove de-
scribed construction which I have contem-
plated and tested in practice is shown in Fig.
6, the same being adapted particularly for
u_se in connection Wlth small engines or those
of comparatively-low power. In such con-

struction the piston-wings 34* are withdrawn

|

outwardly from the piston-chamber instead
of inwardly, as in the construction illustrated
in Figs. 1 and 2, and said piston-wings are
connected with arms or levers 51, pivoted, as
at 52, to the cylinder, and to these spindles
are attached crank-arms 53, connected by pit-
men or rods 94 with the cam-yokes. This
arrangement of partslocatesthe piston-cham-
ber ad;jacenb to the axis of rotation of the
cylinder and, as before indicated, has par-
ticular .:Ldvanmfres in connectlon Wlth small

Speed is deswable It wﬂl be seeu tlnt the

01113;r essential difference between the two
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forms of engines described residesin the fact
that in one the piston-chamber 1s located 1in
the outer and in the other in the inner por-
tion of the cylinder-rim, such reversal neces-
sitating a corresponding reversal in the posi-
tions of the piston-wings to causeoneto with-
draw from the piston-chamber outwardly and
the other to withdraw inwardly. The same
cam mechanism is employed in both.

Having thus described the mventlon What |

18 clalmed 15—

1. In arotary engine, the combination Wlth
a revoluble member, and radially-reciproca-
ble piston-wings carried thereby, of a cam for
each piston-wing having oppositely-convexed
outer and inner cam-faces, and a .cam-yoke
connected with each piston-wing and having
diametrically-opposite bearings respectively
upon sald cam-faces, substantlally as speci-
fied.

2. Inarotary engine, the combination Wlth
a revoluble member and radially-reciproca-
ble piston-wings carried thereby, of a cam
for each piston-wing having oppositely-elon-
cated outer and inner cam-faces, and a cam-
yoke connected with each piston-wing and
having diametrically - opposite bearings re-
spectively upon their respeetwe cam- faces,
substanmally as speclﬁed

5. In arotary engine, the combination with
a revoluble member, and radially-reciproca-
ble piston-wings carried thereby, of a cam

~having outer and inner cam-faces of which

the major axes are arranged perpendicularly
to each other, and a yoke connected with the
piston-wings and having diametrically-oppo-
site bearings upon said cam-faces, substan-
tially as specified. | |

4. Inarotaryengine, the combination with
a revoluble member, and radiallv-reciproca-
ble piston-wings carried thereby, of a cam
having an outer cam-face of which the major
portion is concentric with the axis of rota-
tion and the remaining portion is flattened,
and an inner oval cam-face having its major
ax1s arranged to connect the centers of said
concentric and flattened portions of the outer
cam-face, and a cam-yoke connected with a
piston-wing and having diametrically-oppo-

site bearings respectively upon said cam-

faces, substantially as specified.

5. Ina rotaryengine, the combination with
a revoluble member, and radially-reciproca-
ble piston-wings carried thereby, of a cam for
each piston-wing having outer and inner cam-
faces elongated in planes at right angles to

each other and arranged flush with each other

at the extremities of the major axis of one of
sald cam-faces, and a cam-yoke connected
with each piston-wing and having diamet-
rically - opposite bearings respectively upon
their respective cam- faees Sllbstantlally a8
specified.

- 6. .In arotary engine, the combination with

a revoluble member and radially-reciproca- |

|

e

ble piston-wings carried thereby, of a cam
having a concentric seat, outer and inner rel-
atively-eccentric cam-faces, a cam-yoke. con-
nected with a piston-wing and having diamet-
rically -opposite bearings respectively upon
said cam-faces, and a strap mounted upon
said concentrieseat, and having the cam-yoke
arranged therein for reciprocation, substan-
tlally as 8pecified. :

7. In arotary engine, the combination with
a. revoluble member, and radially-reciproca-
ble piston-wings carried thereby, of a cam
having a concentric strap-seat, and outer and
inner cam-faces having their major axes ar-
ranged upon perpendicularly-disposed lines, a
strap mounted in said seat and provided with
guides, and a cam-yoke connected with a pis-
ton-wing, mounted in said strap, and pro-
vided with diametrical bearings in conftact
at diametrically-opposite points respectively
with said cam-faces substantially as specified.

8. In arotaryengine, the combination with
a revoluble member, and radially-reciproca-
ble piston-wings carried thereby, of a cam
having a concentric strap-seat and outer and
inner cam-faces_ 45 and 47, of different widths

70
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“inclosed within said strap—seat, a strap mount-

ed upon said seat and provided with a guide-
thimble and diametrically - opposite guide-

ways, a cam-yoke arranged within said strap, 93

provided with keys mounted in the diamet-

rical guideways thereof, and provided with
diametrically-opposite bearing-pointsin con-
tact respectively with said cam-faces, and a
piston - wing stem extending through said 1o¢
gnide-thimble and connected with the cam-
yokeﬂ substantially as specified.

9. In a rotary engine the combination of a
supporting - frame havmﬂ' an annular con-
caved seat a rotary eyhnder fitted at its outer 103
periphery in said seat and provided with a
piston-chamber, a continuous annular chan-
nel opening into the piston-chamber, an an-
nular web projecting inwardly from said seat
and fitting in the channel of the cylinder, a 110
fixed abutment carried by said web, piston- |
wings mounted for reciprocatory movement
in guides in the eylinder, and piston-wing-op-
erating devices,comprising cams having outer
and inner faces, of which the majoraxes are 115
arranged perpendicular to each other, and
vokes connected with the piston - wings and
having diametrically-opposite bearings upon
sald cam-faces, substantially as described.

10. In arotaryengine, the combinationofa 120
rotary eylinder provided in its outer wall with
a continuous channel in communication with
its piston -chamber, an abutment - carrying
web fitted in said channel and provided with
cylinder-ports and communicating exhaust- 125
channels communicating with the piston- |
chamber at opposite sides of the plane of
the fixed abutment, piston-wings mounted in
guides in the cylinder, a convexed cam ar-
ranged adjacent to the axis of the cylinder, 130

..........




1 ' eiii,'%é

and a cam-yoke mounted upon the cam and | In testimony that I claim the fofegoi-ngf ag
connected with a piston-wing, said cam hav- | my own I have hereto affixed my signature in
ing a wing-retracting portion of which the the presence of two witnesses.

extremities are separated a less angular dis- GEO. W. MONTGOMERY.
5 tance than the extremities of said exhaust- | Witnesses:
channels in the abutment-supporting web, JOHN H. SIGGERS,

substantially as specified. ! - Rosr. E. CRUMP.
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