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To all whom it ma Y CONCETTL:

Beitknown thatI, VERNER R. GATES, a citi-
zen of the United S_tates residing at Sherman
in the county of Wleis::for'd and St&te of Miehif

5 gan, have invented a new and useful Rotary

ngine, of which the following is a specifica-
tmn
My invention relates to rotar y engines, and
has for its objects to provide an impr oved en-
to gineof the concentric-piston type wherein the
movable abutments are positively actuated
and to provide such a construction and ar-
rangement of parts that the direct and ex-
pansive pressure of the motive agent is ap-
15 plied with the maximum efficiency to the abut-
ments of the piston and whereby one of said
abutments is exposed to said direct pressure
in any position of the piston to avmd the dis-
advantage of a dead-center.
20 I‘mthel objects and advantages of this in-
vention will appear in the followmﬂ* descrip-
tion, and the novel features ther eof will be

paltlculmly pomted out in the appended |

claims.

- 2¢ In the drawi Ings, Tlgllle 1 is a vertical sec-
tion of an engine constructed in accordance
with my 1]111)*6111310{1 in the plane of the axis of
the piston, the piston being shown in side ele-
vation. Kig. 2 is a ve1t1ea,1 section of the

30 same, taken at right angles to the axis of the
Kig. 3 is a 1ongitudinal section of

piston.
 the piston in the plane of the movable abut-
ments.
of one of the carrier-heads detached. Fig. 5
35 is a similar view of one of the movable abut-
- ments. Fig. 6 is a similar view of the cams.
Similar numerals of reference indicate cor-
responding palts in all the figures of the
drawings.
40 1 designates a base which supports a cyl—-
inder 2, having heads 3 and 4, the head 3 be-
ing plOVlded Wlth a bealmﬂ' 5, in which 1is
mounted the power-shaft 6, carrying means,

~such as a pulley 7, to convey motion to ma- .

45 chinery to be driven.

Mounted concentrically within the cylinder

Is a piston comprising a cylindrical drum 8
and terminal carrier or piston heads 9 and 10,
said heads being coneentrwally grooved in
go their inner faces to receive the extremities of

Fig. 4 is a detaill view in perspective

' thelem by means, such as bolts 11 extend-

ing through the carrier or piston heads and
engaging %he dr um The piston-head 9 is
:Hed as by a key 12, to the contiguous ex- 55
tr emlty of the power- 'sha,ft and aXh'LH}T alined
with the power-shaft and extending through

a central opening 131in the cylinder-head 41s a
cam-shaft 14, preferably reduced at its inner
extremity, as shown at 15, to engage a suit- 6o
able socket in the extremity of the power-
shaft. During the operation of the engine
this cam-shaftis adapted toremain in a fixed
p081t1011, and in order that it may be secured |
in the desired position I employ means such 6 5_

a8 set-serews 16.

The carrier or piston heads are preferably

provided with central enlargements or hubs

9* and 10*, which extend into corresponding
seats or cavities in the inner surfaces of the 70
cylinder-head, as clearly shown in Fig. 1, the
enlargement 10° thus for ming a bearing in the
eylmdel head 4 and rehevmw the cam-shaft
of a portion of the strain incident to the ro-
tation of the piston. - 15

Moving abutments or piston-wings 1 are
fitted to shde at their extremities in radial
guides 18, consisting of grooves formed in the

'1nnel surfaces of the carrier or piston heads,

said guides intersecting the circular grooves 8o
which are formed for the reception of he ex- _
tremities of the drum, and said drum being
provided in the plane of the guides with lon-
gitudinal slots 19, through whmh the moving
abutments or Wmﬂ's are adapted to be ex- 35
tended and W113hd1 awn, the radial grooves 13
being of less depth than the annula,l grooves

1 to avmd extending the slots 19 to the ends of

the drum. This plowdes for a single-piece |
construetion of drum, in that the 1011ﬂ*11}11d1- QO
nal slots of the drum do not extend to the |
ends thereof, and hence are not open-ended.
The Iinner edﬂ'es of the moving abutments or
wings are p10v1ded with extensions, forming
lufrs 20, connected by a longitudinal bolt 21, 95
Wthh isextended termmally beyond the outer
sides of the lugs 20 to form guide-pins, which
operate in connectwn with cams 22, fixed at

a suitable interval upon the eccentuc shaft
14.- In the construction illustrated in the 1oo
drawings these cams, which are secured to the

the drum 8, and the latter being secured | shaft by means of set-screws 23, are provided
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in their inner faces with cam-grooves 24, and
1into these grooves project the guide-pins 212,
formed by the extremities of the bolts 21. 1
also preferably fit each guide-pin with an an-
tifriction roller or sleeve 25.

In operation the rotary motion of the plston
due to the pressure upon the exposed moving

abutment or piston-wing of the motive agent

causes the guide-pins 21* to travel in the
grooves of the cams, and the irregular shape
of said grooves causes the alternate extension
and retraction of the wings, the retraction
being necessary in order to allow the wing to
pass a fixed or stationary abutment 26, which
18 arranged between the feed-ports 27. On

each side of the fixed abutment are arrahged

cam-guides 28, of which the inner edges are
shaped to correspond with the paths of the

- outer edges of the moving abutments or wings

20

25

30

35

40

45

as they are retracted or extended. The ob-
ject of these cam-guides is to prevent contact
of the edges of the moving abutments with
the fixed abutment and also to provide for
exhausting the pressure in rear of one wing

at the moment of the exposure of the suc-
ceeding wing to pressure.

The feed-pmt 27 and an intermediate ex-
haust-port 29 are controlled by a reversing-
valve 30, connected by means of its stem 31
with a 1ever31n0-lever 32,

Various chan@es in the form, proportion,
and the minor details of construction may be
resorted to without departing from the spirit

or sacrificing any of the ﬂdvantaﬂes of th1s
invention.

Having described my 1nvent10n what I
claim is—

1. Arotaryengine having a c¢ylinder, a con-

movable heads closing the ends of the drum

itted, and

the extremities of the dlum are

heads and terminating at the bottoms of said

609,802

radial grooves, and hence short of the ex-
tremities of the drum, abutments or wings
fitted toslide in said registering radial grooves
and slots, and fixed cams arran ged within the
drum, and 0perat1vely eonnected with said
abutments or wings, and having a cam-shaft
extending throu gh one of t‘he_drum-heads and
the contiguous liead of the eylinder and se-
cured in a fixed position to the lattel sub-
stantially as specified.

2. Arotary engine having a cylmder a Con-
centric piston comprising a cylmdrleal open-
ended drum, terminal heads itted upon and
closing the ends of the drum and provided
with radial guides registering with longitudi-
nal slots in the drum, and abutments or wings
fitted to slide in said guides and slots and pro-
vided contiguous to their extremities with
longitudinally-extending guide-pins, dupli-
cate oppositely - positioned cams arranged
within the drum and provided with grooves
in which sald guide-pins respectively operate
and a common cam -ghaft supporting said
cams and extending through one head of the
piston, the piston-shaft being attached to the
other head, substantially as specified.

A rotmy engine having a cylinder in one
head of which is mounted a power-shaft, a
piston having a hollow drum closed at its ex-
tremities by terminal heads, and pmwded

| with radially-movable abtltmellts Or wWings,

one of the piston-heads being secured to the
inner extremity of the powe_lfshaft a cam-
shaft extending through the opposite head of
the eylinder and into the piston and stepped
at its extremity in a socket in the end of the

{ power-shaft, means for securing said cam-
| shatt at the desired revoluble adjustment,
centric piston comprising a eylindr ical open-
ended single-piece drum, and terminal re-

and cams carried by the cam-shaft and op-
eratively connected with the abutments or

_ | wings, substantially as specified.
and provided with concentric groovesin which

In testimony that I claim the foregoing as

1 my own I have hereto affixed my signature in
also provided with radial grooves of less depth - |

than the concentric grooves, and the drum |-
- being provided with lonﬂ*ltudmal slots regis- -
tellﬂﬂ" with said radial grooves of the drum-

the presence of two witnesses.
| YVERNER R. GATES.

Wltnesses
LEROY P. CHAM,P]]NOIS
H. ¥. CAMPBELL.
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