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UNITED STATES

PaTENT OFFICE.

GERARDUS LEONARDUS VAN GINK, OF AMSTERDAM,

NETHERILANDS.

ROTARY EXPANSION-ENGIN E.

SPECIFICATION forming part of Letters Patent No, 635,245, dated October 17, 18989.

Application filed December 20, 1897: Serial No, 662;666.

(No model )

1o all whom Tt may concern:

Be it known that I, GERARDUS LEONARDUS
VAN GINK, manufacturer, a subject of the
Queen of the Netherlands, residing at Omval
(Wyk C) No. 70, Amsterdam, Netherlands,

have invented certain new and useful Im-

provements in Rotary Expansion Engines or
Motors, of which the following 1s a specifica-
tion, reference being had tothe accompanying
drawings, in which—

Figure 1 is a longitudinal vertical section,
IFig. 2 a side elevation, partly in transverse
section, and I'ig. 3 a top view or plan, partly
in horizontal section, showing one form of
my improved engine or motor. Fig. 4 is a
side elevation of the blade or piston disk pro-
vided with two blades arranged diametrically
opposite to each other. I‘w 5 1s a vertical
central section of the Valveachesb for the ad-
mission and exhaust of the steam, drawn to
an enlarged scale. Figs. 5* and 5° to 5% are

dmgrammamc viewsof the steam exha ust and-

admission valves mounted therein.

My invention relates to rotary expansion-
motors of the kind or class in which the pis-
tons move around 1n an annular steam-space
and are connected with a central driving-
shatt.

My said invention consists, partly, in the
combination of a casing, a driving-shaft ex-
tending through the same, conical recessed
stuffing - boxes for centering sald driving-
shaft, a wheel in connection W1th said dI‘lV-
1n0'-shaft prowded on both sides in salid cas-
ing with rims, whereby the water of conden-
sation eollecting behind it is caused to rotate
with it, and with obliquely-arranged packing-

strips, whereby said wheel is kept fluid-tight,

and pistons mounted on said wheel and mov-
able around sald annular steam-space..

My said invention also partly consists in
the combination of a driving-shaft, a wheel
in connection with said driving-shatt, pistons
mounted on said wheel and moving around
sald steam - space, steam - a,dmlsswn valve-
chestsandslide-valvestherein,regulating and
reversing gear comprising aumhary slide-
valves arranged above and beneath each of
saild slide-valvesand provided with twosteam
ports or apertures, the spindles of said main
and regulating valves fitting one within an-
other around the spindles of the reversing

- ———

| slide-valves, the main vidlves controlling the

admission of steam into the motor or the de-
oree of expansion and the uppermost by the
action of the governor regulating the speed
of the motor, partition-slides, lever mechan-
ism for moving the same, a toothed crown in
connection with the said lever mechanism,

and an eccentric toothed wheel on the valve-

spindle geared with said toothed er own,where-
by the steam-admission valves are operated,
as hereinafter described and claimed.

In applying my invention to an engine or
motor in which the blades or pistonstare ar-
ranged on the periphery of a disk or wheel,
as 5110wu in ¥igs. 1 to 5, the ring-shaped cyl—
inder-casing A 1s mounted on a bed- -plate and
consists of two halves or sections, between
which is mounted the disk or wheel B on the
shaft C, so as to turn steam-tight therein.
On the circumference of the disk or wheel I3

.are mounted two round radial blades D D
-opposite to one another, which move around

inthering-shaped cylinder, and consequently
form the pistons of the engine.
The disk or wheel Bextendsonly to the in-

ner periphery of the annular chamber and

has there outwardly turned or flanged rims

o, which assist in making a steam-tight joint.

Moreover, at the place where the blades D are
mounted flat strips of steel b, Iig. 4, are ar-
ranged in an obligue direction on both sides
of the disk orwheel. Thesestripsarepressed

against the flanges of the cylmdel sections by

means of small spua,l springscorinany other
suitable manner, and the said flanges are

themselves provided with paeking-sbrip_s b,

which. are arranged radially at the place
where the blades D pass the abutments or
partitions and are also acted upon by spiral
springs. Another advantageous method of
rendering the disk or wheel steam tight con-

| sists in employing packing-rings, Whlch are
laid in the outwardly-turned rims a of the

disk or wheel B and can also be acted upon
by spiral springs. The round blades or pis-

tons are themselves made steam-tight in the
cylinder or casing by means of springs, and
the two cylinder-sections are formed into con-
ical stuffing-boxes on both sides for centering
the shaft C, Figs. 1 and 3, while the said shaft
C is mounted on both sides in bearings on the
| bed-plate.
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In the manner above described an abso-
lutely steam-tight joint is also insured De-

- tween the two acting parts of the eylinder.
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- On both sides of the eylinder or casing are
arranged flat eylindrical partition-slide cas-
ings E, in which are flat slides I, mounted
horizontally on a central spindle. These
slides extend up to the disk or wheel B and
are made steam-tight relatively thereto and
are provided with an aperture or passage-way
G of the size of the blades or pistons D. DBy
moving the slides I with the apertures G in
the cylinder .or casing they present a clear
passage-way each tiine when a blade or pis-
ton D is to pass, so that the blades or pistons
can pass through unimpeded. The slides
then 1mmediately inclose the cylinder-com-
partments or working spaces again, since the
opening G is again drawn back within the
slide-casing E, and in this way form the rear
partition for each cylinder-section or work-

ing space 1n which a blade or piston isdriven -

forward by the steam-pressure.

There are as many partition-slides F as
there are blades D on the disk or wheel B, and
the cylinder-space is divided into a corre-
sponding equal number of parts.

The steam admission and exhaust ports are
arranged in the cylinder or casing in such a
manner that for the right-handed direction
of rotation of the motor, for example, the
steam on the right-hand side, Fig. 2, enters
through the slit IT close above the partition-
slide and exhausts from the other eylinder-
compartment on the other side of this (the
right-hand) slide—viz., at L, Figs. 2, 3, and 5.
On the left-hand side the function of these
openingsisreversed, while fortheleft-handed
direction of rotation H' is the steam-admis-
sion port and L' the exhaust-port. DBefore
the admission of live steam theslides I of the
two working spaces in the motor are again
closed, and it will be seen that the motor re-
ceives two charges in each rotation for each
blade or piston, consequently four charges
in all.

The steam-pressure exerted on the blades
or pistons sets them in rotation and is trans-
mitted by means of the disk I3 to the shaft C,
and by means of the arrangement described
perfect balanceof the motoris obtained. Af-
ter the steam has exerted its pressure in one
of the working spaces and has expanded in
this space, the expanded or exhaust steam is
forced or conveyed by means of the next blade
or piston (the other) out of this space through
the exhaust passage and valve into the atmos-
phere, the condenser, or into the receiver of
compound or multiple expansion or tandem
engines, according to the arrangement of the

engine. Theseperiodsarerepeated eachtime

for each blade or piston.

1The movement of the slides I' ¥ for permit-
ting the passage of the blades or pistons D D
through their openings G is effected in the
following manner, viz: On the central spin-

dles s of the slides I’ are mounted lever-arms |

d d, which are connected together by a rod e,

and the left lever-arm is formed into a double

leverd f, I'ig. 3. Onthemotor-shaftis mount-
ed a wheel KX, which is provided on one side
of its periphery with a groove /c, having two
inwardly-turned parts//, arranged diametric-
ally opposite one another.  In thesaid groove
. plays the end of a double lever g i, Fig. 3,
one arm /v of which is connected to the lever-
arm | of the left-hand slide I by means of
a connecting-rod 7. It will be seen that the
end of the lever ¢ is moved sidewise by the
inwardly-turned part / of the groove & by
means of the system of levers deseribed each
timea motion of the twoslides I If takes place.
The length of the said inwardly-turned part
[ is such that as soon as a blade or piston has
passed theslideimmediately takesupits origi-

nalpositionagainand the two working spaces
of the motorare again closed.

Themovement
of theslides If can also be effected in any other
suitable manner direct from the motor-shaft,
and consequently without the use of the said
wheel . In thiscase a box with cams or the
like 1s arranged, for example, on the shaft.
IFor the sake of uniformity and good bal-
ancing, the slides F are made perfectly round.
Of their surface, however, only that part is

-actually required which comes into the worlk-

ing cylinder, as well as that in which the ad-
Jacentopening Gisformed. Thercundshape
of the slides If is selected for the reason that
In certain cases it may be desired to impart a
rotary motion to them instead of a reciprocat-
ing motion. Ifor this purpose one or more
apertures Grare provided therein, which come
intothecylinder-space each time when a blade
or piston is to pass. As already mentioned
at the beginning of this specification, the
steam admission and exhaust valves of the
new motor are of special construction, and I
will now more fully explain them by the aid
of the accompanying drawings.

Thelive steam from the boiler is conducted
to one side of the motor into the valve-chests
N N through a stop-valve M, passes through
the valve, and enters, according to the direc-
tion of rotation of the motor, through one or
other set, of steam-passages II Hor H'H’ into
the two working spaces of the annular cylin-
der, IFigs. 2 and 3. The steam thus acts on
one side of both blades or pistons while ex-
pandingand is forced thence, by means of the
blade or piston coming from the other work-
ing space, through the exhaust-passages L L
or L' I' into the exhaust-valve chests P P,
which, as can beseen from Ifig. 3, are mounted
ontheother side of the motor and from which

the exhaust passes out of the motor through
a central exhaust-valve M'.

IFFig. 5 shows, to an enlarged scale and in
verfical transverse section on the lines I, II,
ITI, IV, and V of the horizontal section
through the valve-casing in Fig. 3, the ar-
rangement of the valve-chests N and P and
the passages Il H and L L/, together with the
annular working cylinder A, lying between
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them and the slides F. By means of these
figures the passage of the steam through the
motor can be easily understood, and for the
right-handed rotation of the motor-shaft (in
the direction of the arrow in Fig. 2) the steam
passes through the passage H above the slide
If at the right-hand side into the upper work-
Ing space and on the left-hand side benecath
the slide F into the lower working space and
escape% as exhaust-steam through the ex-
haust-passage L of the upper wor kmﬂ' space
at the left-hand side above and in the lower
workingspaceon the right-hand side beneath
the slide F. (See the ArTow in Fig. 5.) For
the left-handed rotation of the motor-shaft,
on the other hand, the steam passes through
the passage H' to the left-hand side above the
slide in the upper and to the right-hand side
beneath the slide in the lower working space
and escapes through the passage 1.’ of the up-
per working space to the right-hand side
above and to the lower working space at the
left-hand side beneath the slide F.
Thereversal of the direction of rotation and
the regulation of the live and exhaust steam
in the motor are effected by meansof the valve
shown in Figs. 5, 5%, and 5 to 5%, In thevalve-
chests N N and P P are arranged. flat valves
on vertical spindles and in the steam-admis-
sion valve-chests N N three valve-disks 1, 1,
and P, one above another, the spindles n’, m/,
and p’ of which are arranged sleeve- like one
around another, and in the steam-exhaust
valve-chests there is another valve-diskr. In
each of these valve-disksare formed two round
holeswhichin the normal position of the valve-
disks, as shown in Figs. 5, 5*, and 5* to 5%, coin-
cide with the passages forthelive and exhaust
steam Hand LorH'and I in the bottom of the
valve-chest. The lowermost valve-disk n in
each of the two steam-admission valve-chests
N N and the valve-disk rin each of the steam-
exhaust valve-chests P P serve for reversing
the direction of rotation. Forthis purpose alo.
ver-arm n2 r° i is mounted on each of the valve-
spindles n' 7', these arms being connected by
means of connecting-rods n®r°to a reversing-
lever v w%'. DBy operating the lever «' the
disk-valves n and r are turned through an an-
gle of ninety degrees, and then instead of one
set of the steam-admission or steam-exhaust
passages I and L the other set of passages I1’
and L' is opened. In this manner since the
two valves n n for the admission of steam and
those r r for the exhaust are connected to
one system of levers the reversal thereof for
another direction of rotation of the motor is
simultaneously effected. During thedriving
of the motor both valves n and » stand com-
pletely open, as does also the steam-exhaust
valve. By means of these valves by turning
the reversing-lever u %' through an angle of
one hundred and eighty degrees the motor
can be immediately brought torest. The sec-
ond valve-disk min the admission valve-chest

N N, Figs. 5 and 5%, regulates the admission |

]

of live steam 1nto the working space. This

valve consequently permits live steam each
time to enter the passage H H or shuts it of
The piston disk or wheel is also provided with
twoholes arranged diametrically opposite one
another, so that they can partly close either
of the admission-passages II or the passage H’,
according to the direction of rotation of the
motor-shaft. Inthedrawings, Iig. 5, the pas-
sage H is shown opened forthe live steam, and

75

the steam can enter continuously until one-

tenth before the end of the stroke unless the
governor does not act in the meantime. The
rotation of thisvalve-disk iseffected by means
of the eccentric toothed wheel m* mounted on
its spindle m/, this toothed wheel being in
gear with a toothed crown m?®, which is ar-

- ranged in the bend of the connecting-rod e

for theslide-valve motion,;Fig.3. Thetoothed
wheel must therefore be eccentric, since this
connecting-rod e does not move in a straight
line. The motion mechanism for the slides I

| accordingly also actuates the two valves mm

in the steam-admission valve-chests N N, and
these are so mounted that immediately after
the opening G 1in the slide I is again drawn
back, and consequentlyimmediately afterthe
blade or piston D has passed through, the said

valves m m are opened and live %team 1s ad-
mitted into the motor. The third (upper-
most) valve-disk p, Figs. 5 and 54, is also pro-
vided with two diametrically opposite holes.
This disk is operated by the action of the gov-
ernor R by means of lever mechanism, which
consists of the lever-arm v, connecting-rod
w', knee-lever w?, and another connecting-
rod w3, which engages with the lever-arm p*
of the valve p. The two lever-arms p* are
again connected together by a connecting-rod
w*, so that both valves m in the steam-admis-
sion- valve-chests N N are operated at the
same time. Rotation of this disk reducesfor

both directions of rotation the ports or open-.

ings in the steam-admission valve-disk m, ar-
ranged beneath it, and in this manner regu-
lates the speed of the motor, since it more or
less closes the steam-admission port. The

governor R 1s driven in the usual manner.
from the motor-shait, as shown in Fig. 1.

The motor can be provided with one, two,
or more blades or pistons and the exhaust
conveyed from the motor into the receiver of
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a single, compound, or multiple expansion or -

tandem engine, as above mentioned. In the
single expansion - engine, however, the ar-
rangement of two blades or pistons is the
mosb advantageous.

Instead of steam the motor can also be
driven by any other pressure medinm, in
which, however, there are no alterations in
the arrangement of the blades or pistons D

~and the disks or slides F and only unessen-

tial modifications of the valves.
This motor is also capable of being used as
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a multiple expansion-engine. Itcan bemade
with one, two, or several blades and can be
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driven by another working fluid or medium
without necessitating any essential alteration
in its construction.

What I claim is—

1. In ecombination, in a motor having an
annularsteam-space, a casing,a driving-shaft
extending through the same, conical recessed
stuffing - boxes for centering said driving-
shaft, a wheel in connection with said driv-
ing-shaft, provided on both sides in said cas-
g with rims whereby the water of conden-
sation collecting behind it is eaused to rotate
with 1t, and with obliquely-arranged pack-
ing-strips whereby said wheel is kept fluid-
tight, pistons mounted on said wheel and
movable around said annular steam -space,;
partition-slides moving transversely to the
pistons, steam and exhaust valve-chests, ro-
tary valves therein having openings for re-
versing the direction of rotation of the motor,
which openings correspond with ports or pas-
sages opening into the eylinder-spaces above
and below the partition-slides, lever-armsand
links connecting together the spindles or axes
of said slide-valves and a hand reversing-
gear for operating said valves, substantially
as, and for the purposes, hereinbefore de-
scribed.

2. In combination, in a motor having an

[

annularsteam-space, a driving-shaft, a wheel

in connection with said driving-shaft, piston

mounted on sald wheel and moving around

said steam -space, steam - admission valve-

chests and slide-valves therein, regulating
and reversing gear comprising auxiliary slide-
valves arranged above and beneath each of
sald slide-valves and provided with two steam
ports or apertures, the spindles of said main
and regulating valves fitting one within an-
other around the spindles of the reversing
slide-valves, the main valves controlling the
admission of steam into the motor or the de-
agree of expansion, and the uppermost, by the
action of the governor, regulating the speed
of the motor, partition-slides, lever mechan-
1sm for moving the same, a toothed erown in
connection with the said lever mechanism,
and an eccentric toothed wheel on the valve-
spindle geared with said toothed crown where-
by the steam-admission valves are operated,
substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subsecribing wit-
nesses. |
GERARDUS LEONARDUS VAN GINK.
~Witnesses:

ANTONIE DOYER,
AUGUST SOCYFRIED DOCEN.
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