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UNITED STATES PATENT OFFICE.

ADRIANUS ANTHONY WILTON VAN REEDE, OF PAPENDRECHT, NEAR DOR-

DRECHT, HOLLAND.

ROTARY ENGINE.

 SPECIFICATION forming part of Letters Patent No. 305,358, dated September 16, 1884.

Application filed December 20, 1883, (No model.}  Patented in England November 22, 18¢3, No. 5,487; in France November 26, 1883,
No. 158,786; in Belgium November 26, 1883, No. 63,348; in Germany by provisional protection November 28, 1883; in Austria
January 26, 1824, No. 44,200, and in Denmark March 25, 1884, No. 2,541, ' '

To all whom it may concern:

Be it known that I, ADRIANUS ANTHONY
‘WirToN VAN REEDE, a subject of the King
of Holland, residing at Papendrecht, near
Dordrecht, Holland, have invented certain
new and useful Improvements in Rotary En-
gines, (for which I have obtained Letters Pat-
entin Great Britain, No. 5,487, dated Novem-
ber 22; 1883; in Franee, No. 158,786, dated
November 26, 1883; in Belginm, No. 63,348,
dated November 26, 1883;. in Austria, No.

44,200, dated January 26, 1884, and in Den--

mark, No. 2,541, dated Mareh 25, 1884, and
have applied for Letters Patent in Germany
by an application dated November 28, 1883,)
of which the following is a specification.
This invention has for its object improve-
ments in rotary engines. The engine in its
simplest form .consists of an axis upon which
is mounted an eccentrically-cylindrical block.
The block serves asa piston, and is contained in
a ‘‘eylinder”’ or working-chamber. The width
of the working-chamber in -one direction is
the same as the diameter of the cylindrical
block, and this fits it steam-tight.  In the di-
rection of the height the chamberis elongated
to such an extent as to enablethe axis and ee-
centric block to rotate, at the same time im-
parting a to-and-fro rectilinear movement to
the .chamber and to the casting in-which the

. chamber is formed, this part being mounted

on horizontal guides which permit the move-
ment. The working-chamber is tlosed.at the
ends. . At one end it 'works against a vertical
abutment forming part of the frame, and at
the other end it receives a stationary cover-
plate, which constitutes a valve-face, and is
held up against the end of the working:
chamber by the steam-pressure in a valve
chest or chamber on the farther side.. -Steam
is admitted to.the working - chamber -alter-
nately at the top and - bottom by a sliding
valve upon the cover, to which a vertical
movement is imparted -by another eceentric
upon-the shaft. The valve-eccentric is re-

-~ ceived into a cavity in the valve similar in

form to the working-chamber. Thisvalveal-

" ternately uncovers ports in the end cover lead-

ing to the top and bottom of the working-

chamber and allows steam to enter; also, cov-
ering these ports and exhaust-ports formed in
the cover, it allows the steam to pass out from
the working-chamber. The pressure of the
steam thus applied imparts a rotary motion
to the axis. The exhaust-passagesin the cov-
er lead the steamm into channels passing longi-
tudinally through-the casting in which the
working-chamber is formed. The steam trav-

_erses.these channels and passes out by ports

in the cover-plate at the farther end of the
working-chamber. - If the engine besingle,the
steam is.either received into the condenser or
isallowed to escape; butusually I malke these
engines compound, and then the steam from
the first working-chamberisreceivedintoasec-
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ond valve-chest containing a slide-valve simi-

lar to that already described and belonging to
another working-chamber,in all respects simi-
lar to the first, but of larger dimensions. The
steam expands into the second working-cham-
ber and operates against the eccentric .cylin:

drical block which this chamber contains.

From the second .chamber the steam emerges
into a receiver in connection with a condenser,
and provided withair-pumps which are oper-
ated by-an eccentric upon the main shaft. - In
order to admit of the engine being reversed,
the -eccentries actuating the valves are not
fixed upon the shaft itself, but upon a sleeve
surrounding the shaft, and the reversal is.ob-
tained by turning these sleeves with the cec-
centrics partly round upon the shaft. Thisis
effected in each case inthe following manner:
Outside the sleeve there is-a loose collar, and
a pin within this collar projects through a slot
cut longitudinally in the sleeve and enters an-
other inclined slot in the shaft. The sleeve
can be moved longitudinally upon the collar
by afork embracingitsneck. The fork forms
part of -a nut, which is held in guides within
the valve-box; and prevented from turning,
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but free to traverse longitudinally.- Thisnut -

reeceives a-hollow screw within it surrounding
the axis, the sleeve,and the collar, and having
upon-it at one end a beveled wheel engaging
with o pinion-on an axis which passes oub.by
a stuffing-box through the side of the valve-
box. On the outer end of this axis there is
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another beveled pinion:engaging with a -cor-
responding pinionupon ahorizontal shaft car-:
rying :the hand-wheel, by turning which the
engine is reversed. - By ‘turning this wheel
the collar is drawn along the sleeve, and. its
pin, passing through the two slots, causes the
sleeve to be turned relatively tothe axis. ' In
order that my said invention may ‘be most
fully understood and readily carried into ef-
fect, I will proceed to.describe the drawings
hereunto annexed.

In the drawings, Figure 1.is a vertical and
longitudinal section of a compound rotary
engine:constructed in accordance with my in-
vention.
same.  Fig. 3 is an end view, partly in see-
tion. . Figs. 4, 5, 6, 7, and 8 show separate
parts of the engine.

A is the main frame.

A! A’ are the abutments, forming: parts: of
the frame by which the ecastings containing
the working-chambers are supported.

B is the main. shaft. It is carried in bear-
ings upon the frame.

¢ ¢’ are the castings.  In these the work-
ing chambers or cylinders C* (¢ are formed.

D’ D? are the cover-plates. In them ports
and passages are formed.. The cover-plates
and abutments have: upon them :guides, on
which the castings €' €' travel. The casting
in which the smaller cylinder C¥* is formed is
closed at one end by the standard A* upon
the frame, and at the other end by a plate; IV,
similar in all -respects to D?, but of smaller
dimensions.

E B? are cylindrical blocks fixed eccentri-
cally upon the main shaft B, and at right
angles the one to the other.

Fig. 4 is an elevation of the casting ¢’ with
the block E withinit. Fig.5 shows an eleva-
tion of the cover-plate 1Y, in contact with
which the casting C' moves to and fro. Fig. 6
is a view similar to Fig. 4, but representing
the casting C°. TFig. 7 represents the cover-
plate D?, against which the casting C* works.

I’ is the valve of the smaller or high-press-
ure working-chamber. It is moved to and fro
in guides in a vertical direction by an eccen-
tric, G/, upon the main axis. The cavity into
which the eccentric is received may be similar
to that of the working-chamber itself—i. e.,
such as to admit of the shaft with the eccen-
trie revolving within the cavity, and thereby
imparting to the valve the requisite movement
up and down in its guides.

F? is the larger valve, similar in all respects
to the smaller.

The high-pressure steam from the boiler is

- admitted to the engine at H. Tt enters the

60

valve-casing K, and passes from thence into

* the smaller working-chamber by the ports I/

65

and L7 as these are alternately opened by the
movement of the valve F'. While steam is
thus admitted at the top by the port L/ above
the eccentric-block I, steam is able to pass
out from the lower part of the working-cham-

Fig. 2 is a horizontal seetion of the

ber by the port I*into the cavity of thevalve,
and thence to the passage M? formed in the
thickness of the cover. The passage M’ leads
to the openings N* N?in the cover. Similarly
the passage M’ leads to openings N" N’. -The
steam passes from one side to the other of the
casting ¢ by passages O O, formed in it, and
s0:1t reaches the second valve-chest, P. - From
thence it is permitted by the valve F* to pass
into the larger: working -chamber C* alter-
nately on the upper and under side of the
eylindriecal bloek. The steam passes outfrom
this chamber in the manner already deseribed
in respect to.the smaller working-chamber,
and reaches the condenser of the engine, which
is not fully represented in the drawings.

Q Q are the air-pumps. - Their pistons are
connected by links with the eccentric R upon
the main shaft. S S are the pump-valves.
These parts are clearly seen in Iigs. 3 and 8.

T is'a hand-wheel for reversing the engine.
It is upon the horizontal axis T, on which are
two beveled pinions, T* T?, each of which en-
gages with the corresponding pinion upon a
vertieal axis. - These two vertical axes U’ U?
serve to convey the movement of the hand-
wheel  to. the eceentrics whieh  actuate the
valves.
pressurevalve, and the other to thelow-press-
ure. ' Each axis atitslower end passesthrough
a stuffing-box into the valve-box; and hasupon
it 2 beveled pinion, U*, engaging with the
wheel V' upon the hollow serew V.

W is a nut, which is moved by this screw.
The nut traverses in the direction lengthwise
of the axis, being prevented from rotating by
guides. The projection W’ upon the nut en-
gages with the collar X upon the sleeve Y.
In this sleeve there is a projection, Y’, pass-
ing through straight slots in the sleeve Z,
upon which the eccentric is fixed, and enter-
ing an inclined slot cut in the shaft. Conse-
quently the longitudinal movement of the nut
causes the rotation of the eccentric relatively
to the shaft, and this so changes the action of
the valve as to affect the reversal of the en-
gine.

In order to prevent the steam leaking by
the eccentric-blocks E' E* one side of each of
the working-chambers is formed by a movable
piston-like piece, ¢, and this can be kept con-
stantly in contact with the eccentrie-block by
the admission of steam behind it through the
passage ¢'.

For starting the engine, it is found desira-
ble to provide a compensation for the press-
ure of the steam upon the cover-plates D’ D%
This is effected by forming all around the cast-
ing ¢/ C* channels ¢%, to which the steam can
be admitted by a passage, ¢**, and thus a par-
tial equilibrium is obtained, the- pressure of
the steam then acting upon both sides of the
covers of the working-chambers. There are
similar chambers ¢* facing the abutments A’.
‘When the engine is started, the steam ad-

| mitted to the cylinders by the valves provides
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a partial counterpoise, and the admission of
steam by the passage ¢** is then no longer nec-
essary. :

Having thus described the nature of my
said invention and the manner of performing
the same, I would have it understood that I
claim— :

1. The combination of the cylindrical block,
set eccentrically on the main shaft, and the
working-chamber, to which the block fits in
two diinensions, and which has a to-and-fro
rectilinear movement imparted to it by the
rotation of the axis and block, substantially
as described.

2. The combination of the valve-chamber,
the working-chamber, to which to-and-fro ree-

s ¢ -
tilinear movement is imparted, and the cover

constituting the valve-face, and held in steam-

tight contact with the end of the working-
chamber by the pressure of the steam in the
valve-chamber, substantially as and for the
purpose hereinbefore sef; forth.

3. The means for reversing the engine by
producing the rotation of the valve-eccentric
upon the shaft by a screw and nut actuating a
sliding collar with pins upon it entering
grooves in the sleeve of the eccentric and in
the shaft, substantially as described.

ADRIANUS ANTHONY WILTON VAN REEDE.

‘Witnesses:

WM. P. ATWELL,
P. GROENEDAAR.
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