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UNITED STATES

PAaTENT OFFICE.

WILLIAM N. WHIPPLE, OF AUBURN, NEW YORK.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 667,414, dated February 5, 1901.

Application filed March 19, 1800, Nerial No. 9,312,

(No model,)

To all whom it may concern:

Be it known that I, WiLLiAM N. WHIPPLE,
a citizen of the United States, residing at Au-
burn, in the county of Cayuga and State of
New York have invented a new and useful
Rotary Engme, of which the following is a
specification.

This invention relates to fluid-pressure mo-

tors in general, and more particularly to that
class edepted particul larly for operation by
steam, and has specifi¢c reference to rotary
enn‘mes one object of the invention being to
provide a construction in which there will be
attained a high efficiency and in which the
abutments will be operable in one direction
by steam-pressure and will be moved 1in the

opposite direction by the rotery piston, a close

fected and leakage

fivof the parts beingthuse
prevented.

A further object of the invention is to pro-
vide an arrangement of valve which will per-
mit reversal of the engine and also to so con-
struct and arrange the various parte that
the parts will run smoothly, with a minimum
of wear and with little loss of energy due to

steam-leakage.
Other objects and advantages of the con-

struction will be apparent from the following |

description.

In the drawings forming a portion of this |
~collar or gland 27 is disposed to receive the

specification, and in which like numerals of

reference indicate similar parts in the sev- |
eral views, Figure 1 is a vertical longitudinal
Flﬂ' 2isa .

section taken through the engine.
longitudinal horizontal section taken thro ugh
the engine and showing portionsin elevation.
Fig. 3 is a plan view of one of the movable
abutments and showing it in contact with the
rotatable piston. FKig. 41s an elevation of the
rotary disk for cutting offf the exhaust.
Referring now to the drawings, the engine
of the presentinvention comprises a cylinder
5, having radially-extending portions 6 and 7
to receive the movable ebutments and these
portions 6 and 7 in turn communicate with
valve-casings 8 and 9, to which lead the steam-
supply pipes 10 and 11. A plate 12 at one
side of the engine covers the adjacent ends
of the abutment-casings and valve-casings,
while a second plate 13 covers the ends of the
abutment-casings and valve-casings at the

opposite side of the engine.

14 and the cap 18, respectively.

The plates 12 |

| and 13 have openings therein, which register

with the ends of the eylinder e and the open-
ingin plate 13 is closed by a eyllnder head 14,
which enters the opening and lies flush with
the inner face of the plate, said head having
a radial flange 15, which lies against the outer
face of the plate and is secured thereto by
means of secrews in the-usnal manner. In the

‘opening in plate 12 is disposed a similar head
17, which 1s held in place by means of a cap

18 which engages the outer face of the flange
19 of the heed 17, this cap 18 being in turn
held in place by screws, as shown.

Openings are formed in the cylinder-heads
14 and 17 and also in the cap 18, these open-
1Ings being in axial alinement mutually and
with the eylmdel 9, and through these open-
ings is passed the engine-shaft 20 The bear-
ings for the shaft 20_ are carried by the head
The bear-
ing in the head 14 is formed by countersink-
ing theouter end of the opening therethrough,
as shown at 21, and forming an annular flange
22, surrounding the countersink, with its in-

ner face forming a continuation of the inner

face of the countersink. In the countersink

21 is disposed a collar or gland 24, which

tightly encireles the shaft and having a flange
25 upon its outer tace and at its inner end,
this flange fitting the countersink. A second

outer end of the collar or gland 24 and has
an exterior diameter to fit enuﬂ*ly within the
countersink, while at its outer end it has an

circles the shaft. Between the flange 25 and
the inner end of the collar or gland 971 1s dis-
posed a packing-ring 29, and thus as the col-
lar 27 is moved in the direction of the flange
the packingisexpandedradiallyand is p&cked
to prevent leakage of steam between the col-
lar or gland 27 and the wall of the recess in
the cy lmder head. The shaft turns directly
against the collars, which latter are of cast-
iron or other suitable material, and the pack-
ing does not come in contact 'with the mov-
ing parts, so that its life is preserved. To
thue compress the packing, a nut 30is serewed
upon the shaft and dueetly engages the col-
lar 27. In this construction the gla.nd 24 18

of more durable material than the eylinder-
head and may be readily replaced when it
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‘inner pemphel al flange 28, which tightly en-
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has become worn to an extent to permit leak-
age between it and the shaft. The slidable
sleeve 27 may be operated to compress the

packing when required. It will be noted also

that the flange 23 of the sleeve 27 lies closely
upon the shaft.

The bearing upon the cap 18 1sin all re-
spects the same as that just described, the
bearing, however, being located wholly within
a flange 31 upon the cap, as illustrated.

Within the eylinder 5 is a cylindrical pis-
ton 32, which is eccentrically mounted upon
the shaft 20 and is of such diameter and has
such arrangement that it touches with 1ts
line of greatest eccentricity the inner face of
the eylinder. To maintain this engagement
by compensation for wear, a slot 34 is formed
longitudinally of this portion of the cylinder,
and in the siot is slidably disposed a packing
rod or plate 35, which is U-shaped in ¢ross-
section and sets upon a block 36 therebelow,
this bloek 36 having its outer portion nar-
rowed to receive the packing-plate, while its
lower portion is broadened to slidably fit the
slot. DBetween the outer faces of the broad-
ened portions, which form, in effect, flanges,
and the inner ends of the plate 35 are dis-
posed packing-strips 37, of yieldable pack-
ing, and the plate and block are held yield-
ably projected into proper operative posi-
tions by a bow-spring plate 38, which bears
at its ends against the bottom of the slot 34
and presses with its bow against the block 36.

In each of the abutment-casings 6 and 7
there is formed an arc-shaped passage 39 and
40, opening into the upper portion of the cyl-
inder, and an additional arc-shaped passage
41 and 42, respectively opening into the lower
portion of the eylinder, the points of commu-
nication of these passages with the eylinder
being equidistant peripherally of the cylin-
der and the passages of each casing being
portions of a common circle.

In each passage 39, 40, 41, and 42 there is |

disposed a segmental abutment 43, 44, 45,

~and 46, respectively, and these abutments

50
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are adapted for slidable movement into and |

out of the cylinder. The outer ends of the
abutments rest directly against the rotary
piston at times, and they are projected into
these positions by the steam which 1s fed to
the cylinder. To secure this projection of
the abutments, the valve-casings 3 and 9 com-
municate with the ecylinder through the abut-
ment-passages, so that the steam may exert
direct pressure against the inner ends of the
abutinents and foree them outwardly and
into the cylinder. In the outer face or wall
of each of the abutment-passages is formed
a steam-channel 47, and with this channel
communicates a port 48 in the outer face ot
the adjacent abutment. This port leads to

~ a longitudinal steam-passage 49 in the abut-

ment, and from this passage leads a discharge- |

port 50 in the outer face of the abutment and
near its outer end, so that when the abut-

‘munication.
‘ated to rock the valves into positions to cut
off all flow of steam to the eylinder, and thus

667,414

proper extent the stéam in the abutment-
passage may flow directly into the eyiinder.
The ports 48 and 50 are formed in a plate 51,
which is slidably disposed in each abutment
and is held pressed outwardly by means of
bow-springs 52, and thus is a steam-tight

joint maintained between the abutment and

the passage in which it slides. Additional
steam-passages or slots 53 are formed in the
inner faces of the abutment-passages, so that

‘pressure against the sides of the abutment

may be equalized and binding of the abut-
ment be prevented. The abutments are re-
turned from their projected positions by pres-

‘sure of the piston in rolling thereagainst, it
‘being understood that when the engine (illus-
trated in Fig. 1)
‘steam-supply is eut off from the passages 39
and 42 and is admitted only to passages 40
~and 41.

is rotated to the left the

To thus cut off the supply-steam,
the valve-casings 8 and 9 are formed cylin-

‘drical, and in these casings are disposed hol-
low cylindrical linings 54, each of which has
“a longitudinal slot which is adapted to regis-
ter with the upper and lower abutment-pas-
sages alternately.
in effect reversing-valves, are each provided
with a hollow trunnion 535, which is passed
‘through the plate covering one end of the
casing, and upon this trunnion is mounted
“an operating-crank. The cranks of the two
trunnions are connected by a connecting-rod

These linings, which are

56, and a handle 57 is provided for recipro-

cating the rod to operate the valves simulta-
neously.

The valves are so set that when
the upper abutment-passage at one side 1s
in cominunication with thecylinder the lower
passage at the other side will also be in com-
The valves may be also oper-

stop the engine. |

From the above description it will be seen
that if steam be admitted through abutinents
44 and 45 alternately the ecylinder will be
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driven to the left, while if the passages of

these abutments be cut off from the valve-
casings and steam is admitted through abut-
ments 43 and 46 alternately the dirvection of
the piston will be to the right. T'his change
in direction is accomplished by rocking the
valves 54, as above described. To secure

- this alternate feed of steam to the members of
“each codperating pairof abutments, a rotary

segmental valve 60 is disposed within each

- eylindrical valve 54, each of these valves hav-

ing a curvature of one hundred and eighty
degrees. These valves are fixed upon shafts
61 and 62, having cranks 63 and 64, which
are connected by means of rods 65 and 66
with a erank 67 on the shaft 20, the valves 60
being so adjusted that when one is in a posi-
tion to cover the ports leading to the abut-
ment-passages the other valve will bein a
position to uncover its adjacent similar ports.
In this way the valves 60 are automatically

ment is projected into the cylinder to the | operated to properly feed and cut off the
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supply of steam to the cylinders.
nions 55 of the valves 54 carry stuffing-boxes,
in which the shafts 61 and 62, respectively,
are mounted at one end, the opposite ends of
the shafts having bearings in stuffing-boxes
carried by the plate at the opposite side of
the engine. --

T'o provide for exhausting the spent steam
from the cylinder, the head 19 has two ex-
haust-openings 70 and 71 therein and posi-
tioned at diametrically opposite points of the
head, these openings being countersunk, as
shown, to receive packing-rings 72 and 73 to
form asteam-tight joint between the head and
a cut-off disk 74, which is fixed upon the shaft
20 and is adapted for rotation between the
head 19and thecap 18. Theopenings are posi-
tioned midway between theirrespective upper
and lower abutment-passages and the disk 74
has a series of openings 74’ therein, which
extend somewhat more than half-way around
the disk in the form of an arc and are adapt-
ed to communicate with both openings 70 and
71 simultaneously for a short period of rota-
tion of the engine. This disk 1s positioned

so that the space in advance of the point of

oreatest eccentricity of the piston will be in
communication with the proper exhaust port
or opening, and in the drawings this position
is shown to be with one end of the segmental
opening behind the point or in line with the

point of greatest eccentricity of the piston |
| and a movable abutment for co6peration with

i

and extending to the right.

L.eakage of steam around the end of the pis-
ton is prevented by packing 30, disposed 1n
orooves in the ends of the piston, and it is

of course understood that other portions are
provided with such packings as will prevent

all leakage.

It will of course be understood that in prac-
tice various modifications of the present in-
vention may be made and that any suitable
materials and proportions may be used for
the various parts without, departing from the
spirit of the invention. Furthermore, 1t will
be noted that the abutments at their ends
extend beyond the ends of the piston, these
projecting portions of the abutments being
adapted to slide in grooves in the side plates
of the engine and in the cylinder-heads, so
that the abutments will not be tipped down-
wardly when projected into the cylinder.

What is claimed is—

1. A rotary engine comprising a cylinder,
an eccentrie, rotatable piston in the cylinder,

an abutment-passage, a steam-inlet commu-

nicating with the passage,and a movable arcu-
ate abutment in the passage between the in-
let and the inclosure of the cylinder, where-
by it may receive steam-pressure o force it
into the eylinder and against the piston, said
abutment having a movable plate at its con-
vex side provided with ports, a steam-passage
through the abutment, and communicating
with the ports, one of said ports being posi-

3

The trun- | steam against the piston and between it, the

cylinder-face and the abutment.

2. A rotary engine comprising a cylinder;
a rotatable piston in the cylinder, arcuate
abutments for coOperation with the piston
and each having a movable plate at its con-
vex side having ports, steam-supply passages
through the abutments and communicating
with the ports, means for supplying steam
to the abutments to project them and subse-
quently rotate the piston, means for moving
the plates of the abutments outwardly to pack
the abutments aud means for cutting off the
supply of steam to the abutments to permit
them to return under pressure of the piston.

3. A rotary engine comprising a cylinder,
an eccentric piston rotatably mounted in the
cylinder to receive pressure, abutment-pas-
sages communicating with thecylinder,steam-
inlets communicating with the passages, arcu-
ate abutments in the passages and having
their convex sides including movable plates
having steam-inlets therein in communica-
tion with the passages to supply steam to the
abutments, outlets in the plates to supply to
the cylinder, means for supplying steam to

| the passages, and means for cutting off the

!

supply of steam to the passages alternately
to permit the abutments to move from the
cylinder. |

4. A rotary engine comprising a cylinder,
an eccentric, rotatable piston in the cylinder,

the piston, said abutment having a recess in
one face, a plate slidably disposed in the re-
cess and having steam-ports communicating
with the recess, means for holding said plate
outwardly against the adjacent face of 1ts cas-
ing, and a steam-supply communicating with
the recess through a port, to supply stean to
the cylinder.

5. In a rotary engine, the combination with
a cylinder of a piston rotatably mounted

therein, said piston being disposed eccentric:

to the eylinder to move in contact with the
inner face of the latter and having a longi-
tudinal groove at its point of greatest eccen-
tricity, a block slidably disposed within the
oroove and having flanges at its base in con-
tact with the side walls of the groove, a U-
shaped plate disposed upon the outer portion
of the block beyond its flange and adapted
for direct contact with the cylinder-face, pack-
ing between the plate and the flange upon
the block, and meansin the base of the slot
for pressing the block and plate outwardly
against the face of the cylinder.

6. Ina rotaryengine, the combination with
a cylinder and the heads thereof, said heads
having openings to receive a piston-shaft and
having recesses concentric with said open-
ings, of a bearing-box in each recess, said box
comprising a collar having an exterior pe-
ripheral flange adjacent one end, a second
collar disposed slidably upon the first collar

tioned to lie within the cylinder and direct | and having an interior flange, the flange of
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each collar lying in the path of movement of
the other collar, and a packing upon the outer
face of the first collar between the exterior
flange thereof and the end of the second col-
lar, the first collar and the flange of the sec-
ond collar being adapted to snugly receive
the piston-shaft.

T

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

. WILLIAM N. WHIPPLE.

Witnesses: |

J. Ross COLHOUN,
GEO. H. CHANDLEE.
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