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Specification of Letters Patent.

Patented Feb. 17, 1914,

Application filed April 18, 1913, Serial No. 762 648, w m -
— ~AdSSURT.

To all whom it may concern.: -

Be it known that I, Herman Dock, a
citizen of the United States, residing at
Westerly, in the county of Washington and
State of Rhode Island, have invented cer-
tain new and useful Improvements in Ro-
tary Engines, of which the following is a
specification,

My invention relates to a rotary engine
capable of use either as a pump or motor,
and comprises a main-shaft having thereon
a motor element (driving or driven as the
case may be) and a plurality of loose or
floating elements, such as gear wheels, lo-
cated between the shaft and the casing and

“codperating with both to provide chambers

of variable capacity, into which fluids are
drawn and from which they are expelled
when the device is acting as a pump, and in
which the pressure fluids exert their power
and from which they are exhausted when

" the device is acting as a motor.
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The motor element carried by the shaft
is preferably non-concentric, and is pref-
erably a cylindrical gear, with whose tecth
engage the teeth of a plurality of loose or
floating gears, the teeth of the floating gears
engaging also internal teeth on the wall of
a properly shaped ecasing, whereby there
are formed between the periphery of the
motor element, the peripheries of two ad-
jacent gears and the wall of the casing fluid
tight chambers of variable capacity, sealed
against the axial or radial escape cf flnid,
except through the proper predetermined
ports. or_ openings.

In the drawings, I have illustrated my
invention as applied to a pump of the va-
riable delivery type.

In said drawings—Figure 1 is a cross
section on line A—A of Fig. 2; Fig. 2 is a
longitudinal section on line C—C of Fig.
1; Fig. 8 is a cross section on line B—B of
Fig. 2, showing ports and passages in port
plate 6; Fig. 4 is a diagram showing posi-
tion of valye when pump is not, discharging:
Fig. 5 is a diagram showing position of
valve when pump is discharging at half its
capacity; Fig. 6 is a diagram showing posi-
tion of valve when pump is discharging its
maximum capacity; and Fig. 7 is a diagram

- showing position of valve for discharging
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half its maximum capacity with reverse
flow, .

Referring to the drawings, 1 is the driv-
ing shaft, mounted upon which is the ec-

centric gear 2, around which and engaging
with the same, are the loose or floating gears

31 3% 8%, and 3% which engage also with

the internal heart-shaped gear 25 in the case
4. One end of the casing 4 is inclosed by
the plate 5, and bolted to the said casing
by the bolts 7, the plate 5 supporting one
end of the shaft 1 in the bearing 9, which
is provided with a suitable packing-box, not
shown; the other end of the shaft 1 is sup-
ported in a bearing 12 in the port plate 6
which incloses the other end of the casing 4
and which is bolted to the same by the bolts
8. . There are thus formed within the casing
a series of chambers of variable capacity,
whose inner and outer walls are portions
of the eccentric gear 2 and of the internal
gear 25, whose side walls are ‘the portions
of adjacent floating gears and whose end
walls are the plate 5 and the valve 17, if
one be used. The intermeshing gears seal
the chambers fluid-tight on the sides, and
at the ends, the ends of the gears move with
a sliding fit, or may be provided with annu-
lar packing rings located near the base of
the teeth.

" In the port plate 6 are two circular pas-
sages 18 and 14 and from the inside of
casing to these passages are the ports 151,
15% and 15°%, 16, 162 and 162, the first-men-
tioned ports connecting with the passage 14
and the second-mentioned ports connecting
with the passage 18. From the passages 13
and 14 lead the connections 23 and 22, ve-
spectively. Between the gears 2, 3%, 32, 83, 34,
and the port plate 6 is interposed the valve
17 which is rotatably mounted on the bear-
ing 24, Through this valve 17 are the cir-
cular ports 18!, 182, 182, 18+, 18%, 18°, which
register, in various position, with the ports
15t 163, 152, 16%, 15%, 162, respectively, in
the port plate 6. On the lower circumfer-
ence of the valve 17 are cut the teeth 190
which gear into the worm 20 mounted on
the shaft 21 which is carried in the bear-
ings 122 and 1928, between casing 4 and the
port plate 6. '

The action of the pump in operation is as
follows:—The shaft 1 is votated in the di-
rection of the arrow, and as the gear 2 is
r »unted on said shaft, revolves with the
swne. The floating gears 31, 32, 3%, 34, mesh
with the gear 2 and also with the internal
gear 25 and are therefore carried around
with the shaft 1 but at a slower speed. In
this case, the shaft 1 revolves four times

60

85

70

75

80

85

90

895

100

106

110



2

10

15

while the gears 3%, 3% 3%, 8%, are revolving
around the gear 2 omce. If the valve 17 is
set in the position shown in Fig. 6, the pump
will deliver its maximum capacity. As will
readily be seen, there are six strokes per
revolution of the shaft 1, thuée discharge
strokes and three suction strokes. The
chambers formed between the gear 2, the
casing and a “acent floating gears will, for
convenience be termed “cylinder portions.”
Cylinder portion A is just beginning to de-
liver its contents through port 18 and has
just closed port 18%. Cylinder portion C is
just beginning to suck drom port 18 and
has jusf finished discharging through port
18%. ~ Cylinder portion B is sucking from
port 187, while cylinder portion D is dis-

- charging through port 185 Taking cylin-
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der portion A revolving in the direction of
the arrow, as shown, it is at its maximum
capacity or equivalent to the cylinder of a
reciprocating pump, when the piston is at
the otter end of the stroke. When cylinder
portion A reaches a point “b” the volume
will contract to that of the cylinder portion
C ‘and will ‘have discharged its contents
through the port 18, which will then be just
closed while the port 182 will be just open-
ing. During the next stroke to the positior
marked “¢” the volume in the cylinder will
be expanded; therefore it will suck ifrom
port 182 which will close when the cylinder
veaches point “¢”, while the port 18° will
be just opening, and so on, giving the maxi-
mum discharge through ports 18%, 187, 18°
and 15%, 152, 15° into passage 14 and ouf
through passage 22, the suction being drawu
to the pump through the passages 23 and 13
to the cylinder through the ports 16*, 167,
162, and 18%, 18%, 18% Supposing the valve
is now moved to the position shown in Fig.

"4, which is the no-discharge position, then

cylinder portion A, as shown, is at half
stroke and in its movement from position
“g” to “0” will suck from port 18'. The
next movement from “5” to “c¢” will be a

_ delivery to port 18, from “¢” to “d” a de-
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liver to port 18% and from “d” to “¢” a
suction from port 18%. Therefore there will
be as much liquid sucked from port 18* as
is discharged to it, and as much discharged
to port 187 as is sucked from it, and, accord-
ingly, there will be no discharge through
the passage 22 or suction through the pas-
sage 93. If the valve is moved to any posi-
tion between those shown in Fig. 6 and Fig.
4, there will be a varying discharge, varying
according to the position of the valve. Fig.
5 is shown at position for half delivery.
The cylinder portion A moving from posi-
tion “a” to b sucks from port 18, moy-
ing from “5” to “d” delivers to port 18,
moving from “d” to “e” delivers to port
182, and from “e” to “g¢” sucks from 187,
but the quantity sucked from 18, from

1,087,785

positions “a” to “ & is balanced by it being
discharged to 18'. From positions “6 7 to
“g? of cylinder portion A, therefore, the
effective amount passing through the pas-
sage 22 is the ‘guantity delivered from posi-
tions “¢” to €4 %, and also on the suction
side the quantity delivered to port 182, from
positions “@” to “¢” is balanced or neutral-
ized by the amount sucked from 1%, during
movement from “e” to “f”, therefore,
amount sucked through the passage 23 is the
same as is sucked into the cylinders through
the *movement from “f” to “g¢” which
equals the quantity delivered through the
passage 22 which, as the diagram shows, is
equal to half the capacity of the pump. The
same results are obtained by moving the
valve the opposite way, that is, instead of
moving from the posttion as shown in Fig. 6
to position in Fig. 5, it is moved to that
shown in Fig. 7. In this case the flow of
liquid is reversed, and more is delivered to
ports 182, 18%, 18° than is sucked from them
and more liquid sucked from ports 18*, 187,
18 than is delivered to them, and, there-
fore, the passage 22 becomes the suction,
and 23 the delivery, and the flow of the
liquid is reversed. :
The floating gears may be provided with
annular packing rings on their ends; to in-
sure a more complete prevention of leakage
between the ends of the gears and the cas-
ings. ,
While T have shown four loose and ro-
tating gears, an appropriate larger or
smaller number may be used. Other changes

in mechanical details may be made. Thus,

the internal gear of the casing is shown as
heart-shaped, but this shape may be varied
to have a different contour, if a different
number of gears is used ; the loose or floating
gears, as well as the gear on the shaft, may
be of other contour than circular. ,
The before-described operation is that of
the device when used as a pump, but the
device is equally capable of acting as an
engine or motor, driven by steam or other
gas under pressure, or water, oil or other
Liquid under pressure, and is adapted for
all the uses to which other rotary fluid

‘pressure engines or motors are applicable;

and it is to be understood that by the
term “engine”, used in the claims I mean
to include rotary devices of the kind in
which power is derived from fluids under
pressure, such as rotary steam engines, as
well as those.in which power is applied to
the driving shaft to pump or apply pres-
sure to liquids or gases. -

T claim:— g

1. A rotary engine comprising 4 casing,
having an internal curved gear, 2 shaft ex-
tending through said casing, an eccentric
gear secured to said shaft, and a plurality
of loose gears whose teeth engage the teeth

70

75

80

85

90

95

100

105

110

115

120




10

15

20

25

30

‘on their own axes and also about

- thereon a motor element
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on the eccentric gear and those on_the in-
ternal gear, said loose gears being rotatable
said shaft,
and means for admitting fluid to the spaces
between the gears and for withdrawing it

. from said spaces.

2. A rotary engine comprising a casing,
having an internal curved gear, a shaft ex-

tending through said casing, an eccentric

gear secured to said shaft, and a plurality
of loose gears whose teeth engage, the teeth

on the eccentric gear and thése on the in-
~ternal gear, said loose zears being rotatable

on their own axes and also about said shaft,
said casing having admission and exhaust
conduits, and a movable plate having port
op(;(xilings therein for controlling the flow of
uid: ' :

3. A rotary engine comprising a casing,
a power shaft, and loose or floating rota-
table piston" elements in fluid-sealing and
power-transmitting engagement with said
casing and shaft. :

4. In a rotary engine, the combination
with a casing; of a power shaft having
within the casing,
and loose rotatable piston elements arranged
between said motor element and casing, and
inter-engaging said motor element ang cas.
ing.

8

5. A rotary engine, comprising an in-
closing casing, a rotatable motor element
mounted within said casing, and loose or

floating rotatable devices arranged in power- -

relation to said casing and motor element
and forming with said parts pressure cham-
bers of variable capacity.

6. A rotary engine, comprising an inclos-
ing casing, a rotatable motor element mount-
ed within said casing, and loose or floating
rotatable devices arranged in power-relation
to said casing and motor element and form-
ing with said parts pressure chambers. of
variable capacity, and admission and ex-
haust conduits connected to said chambers.

7. A rotary engine, comprising a casing
having port openings therein, a rotatable
motor element within said casing, and loose
or floating rotatable piston elements in
power-transmitting and fluid-sealing en-
gagement with said motor element and cas-
ing, said parts being constructed and ar-
ranged to form a series of rotating pressure
spaces of variable volume. : _

In testimony whereof I affix my signa-
ture in presence of two witnesses.

HERMAN DOCK.

Witnesses:

Jos. H. Bracgwoop,
J. H. BRICKENSTEIN.

Coples of this patent may be cbtained for five cents each, by addressing the

“ Commisafoner of Patexnts,

Washington, D, 0.
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