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UNITED STATES PATENT OFFIOE

JOI—IN GRINDROD OF BAKERSFIELD CALIFORNIA

ROTARY ENGI‘\TE |

| Specztﬁea,tmn of Letters Patent

Patented J une 6 1911

Appllcatlen ﬁled August 30, 1907. Serla,l Ne 390 808

To all whom it may concern:
- Be it known that I, Jomx GRI“\TDROD a |

. eltlzen of the Umted States, re51d1n0‘_ at

5

- 10

15

Bakersfield, in the county of Kern and State

of Cahforma.}. have invented a new and use-
ful Rotary Engine, of which the followmg '-

1s a specification.

‘This invention relates to a rotary engine
for use with steam, or other fluid pressure,
and its main object is to provide for suc-
cessive expansions of the steam or fluid pres~'
sure medium 1n the same eylmder |
- A further object of the invention is to-
“provide, in connection with this mventlon,'
for further expansion of the steam n an-

- other cylinder. |

In the accompanying dmwmgs —-—qure_‘

1 1s a Vertleal section of the main or hlﬂ‘h

90 .

- nal section of the engine.
- on the line 2* 1n Fig. 3, 1001{1110' toward the

29

~ pressure engine cylinder on. the line gt
in Kig. 3. I‘w 9 is a vertical section of the
supplementqry or low pressure cylinder on
theline #2—a? Tig.8. FKig. 3 is a

high pressure eyhnder Fig. 5 is a section

on the line 2% in Kig. 3, loong toward the
~ low pressure eyhnder

I‘10 6 1s a hOI‘lZOIl-

| tal section on line #°—«° 1in Kig. 3. Fig. 7

30
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40

o therefor,

bodied wholly

sition of the valves when the ste‘mm is being
expanded

reversal.

The invention comprises, as a Whole, a
main or high pressure cylmder 1, a 'supple--
‘mentary or low pressure cylinder 2, and |
shafts 8 extending through both of seld cyl-

inders, the cylinders havmg stuffing-boxes 4

shown

Certain fe‘ttures of the invention are em-
in the main cylinder 1, and

- the supplementary cylinder may or may not

~ be used, according to the degree of expan-

45

o0

101 - 1eq1111ed Tn the main cylinder 1 1s

provided a cylinder chamber 5, within which

“works the piston member 6 mounted on shaft
'3 and provided with

abutment member 8 is fast on. the shaft 9,

~which 1 1S mounted to turn in the side walls of

- o*ears 42, 43 to sha,ft 8

ing of eylmdmca,l shape, fits and turns with-
m a cylindrical chamber 10 in the cylinder

haust or outlet 20 for the engine.
“these two valve chambers extend channels or

passages 21, 22 at the respective sides of the =~
cylinder, sald channels communicating by
openings 23, 24, with the cylinder ehamber

a longitudi-
Fig.41sa sectlon_

Fig. 8 is a view similar to Fig.
1, showing the pOSItlon of the vmlves i'or'

~said shafts havmo' beermﬂs, not

- pistons 7 which fit and
“slide Wlthlll the cylinder, the body of the |

piston member 6 bemc- eyhndrlc‘l,l and of

smaller diameter than “the cylinder 5. An

Sald abutment be—

55

casing 1 and hag a recess 12 formed therein

‘to receive and allow passage of the piston 7
‘of the piston member 6, the bottom 13 of

‘| said recess being formed concentric with the
shaft 9 and of such diameter that the cylin-

drical peripheral portions of pistons 7 will -~
roll closely on said bottom 13 to form a
‘steam-tight joint, the cylindrical periphery
| of abutment member 8 also rolling on the
'cylmdmeal portion 14 of the

plston member
6 to give a steam-tight joint.

chamber communicating with a steam ex-

The lower :.:lee chamber 16 also communi-

recesses 26 o7 for establishing communica-
tion between the several passages.

has a single recess 28. Valve members 17,

18 are carried by rock shafts 30, h'wmo*

Between

60

65

At the top

and bottom of the casing 1 are provided
| chambers 15, 16 for inlet valves 17 and con-
trolling valve 18, the upper chamber com-
municating with the steam supply passage
or inlet 19 for the engine, and the lower

70
79

80

cates through a port 25 with the cylinder
| chamber 5, the valve member 18 having two
is a view similar to Fig. 1, showmcr the po-- :
The

valve member 17 in the upper valve chamber 85

arms 31 connected by links 32 to 2 rockmg. -

lever 38 mounted to turn on a sleeve 34.
Said sleeve is hollow and is itself mounted

toturn on a stud 85,said sleeve havingahandle

90

member 36 with a latch 37 toengage 1n either -

one of two notches 88 in the side of lever 83.
Said sleeve also carries a lever 89 to be en-
gaged and operated by a cam slot 40 1n a
disk 41 on shaft 3
two concentric portlons of different dla,meter'
connected by inclined portions of short cir-
cumferentml length, so that the valves are

, this cam slot 40 having

held in set position during the greater part

of the circular stroke and  are rapidly
changed from one position to the other at

95

100

the tlmes when the plstons are. passmg the '

abutments.

The low pressure engme comprises the

105

casing 2 having a cylinder chamber 45 there-

n md an abutment chamber 46 to receive

~ the casing of eylmder 1 and 18 connected by | respectwely the plston member 47 on shaft a
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i

3 and an abutment 48 on Sha,ft 62 connected | steam which has

to shaft 3 by gears 63, 64. The piston mem-
ber carries a piston 49 whose cylindrical pe-
riphery fits the wall of the eylinder and
joins steam tight against the cylindrical bot-
tom 50 of the recess 51 in the abutment 48.
At 1ts upper part the casing 2 is provided
with an inlet 53 which is connected by pipe

53" with the outlet 20 of the high pressure
cylinder, said inlet leading to a valve cham-

~ ber 54 containing a valve 55 having two re-
- cesses 06, 57, this valve chamber communi-

15

- with exhaust port 783.
sufficient circumferential length to close the-

20

- 25

cating by two passages 58, 59 with ports 60,
61 at the opposite sides of abutment chamber
48 where 1t opens into the cylinder chamber
45, saad valve chamber also communicating
The piston 49 is of

communication between the two chambers
45, 46, 1nto which the ports 60, 61 communi-
cate, so that when the piston is passing the
abutment, communication between these
ports and the piston chamber is cut off,
thereby avoiding direct passage of steam
trom the inlet port through the piston cham-

- ber to the outlet port at this time.

20
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Valve 55 is carried by
an arm 66 connected by links 67 to a lever
63, said lever having an operating handle 69
and provided with a latch 70 working in a
fixed rack 71 to lock the lever in one position

or the other for direct or reverse motion of

the engine.

The operation 1s as follows:—Referring
to the high pressure cylinder and assuming
the parts to be in position shown in Fig. 1,
the piston 7 1s just at the beginning of the
full pressure motion, the valves having just
moved to position shown. Valve 17 cuts off
connection to passage 22 but opens connec-
tion from steam pressure inlet 19 to passage
21, and as this passage 1s always open to the
cylinder and abutment chamber, through
port 23, pressure 1s thus admitted to the rear
face of the abutment, or to the rear face of
the piston 7, to drive the piston forwardly
1n the direction of the arrow. At this time,
and in fact at all times, when the engine is

running 1n this direction, valve 17 shuts off

connection to passage 22. This passage is
open to the cylinder and abutment space at
all times, through port 24, and at this time
1t 1s also open to outlet 20 through valve 18,
so that steam in the piston chamber in front
of piston 7” exhausts through the outlet.
As the piston 7 about completes a semi-
rotation, it passes expansion port 25, and at
the same time piston 7”7 passes the abutment.
At this moment the valves 17 and 18 are
shifted by the automatic operating means
therefor, to the position shown in Fig. 7,
valve 17 then cutting off connection to pas-

sage 21 as well as to passage 22 and valve 18

opening connection from port 25 to passage

a shaft 65, having

094,313

passed 1n back of piston 7
and has been impounded between said piston
7 and the following piston 7’ flows through

port 25, valve recess 26, passage 21, port 23

to the piston and abutment space, exerting

pressure on the rear face of said following

piston 7. The steam thus produces a sec-
ond effect on the back of piston 7/, and

expands until 1t is reduced to about one half
the initial pressure.

completed, piston 7 passes port 24, opening
this space to exhaust, the valve 18 main-
taining the connection of passage 22 to out-
let 20 at all times when the engine is run-
ning in this direction. At this time the
valves 17 and 18 are shifted back to position
shown 1n Fig. 1 by operation of the cam slot

40, and the operation is then repeated.

During the next semirotation, the space be-
tween the pistons 7, 7’ (in front of piston 7)
remains filled with steam at about one half
pressure, and as soon as piston 7’ passes port
24, this steam also passes out at 24, through
passage 22 and outlet 20. To reverse the
engine, the lever 36 is operated to turn the

valves relatively to the operating means, so

that although the angular automatic motion
of the valves remains unchanged in amount,
1t 1s shifted in position to the other side of
the valve chambers so as to reverse the op-
erative relation of the valves with reference
to the two passages 21, 22, as shown in Fig.
8, thereby reversing the engine.

In case the low pressure cylinder is used,
1ts operation will be as follows. The valve

member 55 1s stationary, except on reversal

of the engine, and continually opens com-
munication from inlet 53 through one or the
other of the channels, for example, channel
58, and through port 60 to one side of the
cylinder chamber or to the abutment space
above the same. Assuming the parts to be
in the position shown in Fig. 2, the pressure
will be exerted against the wall of the abut-
ment recess, turning the abutment in the
direction of the arrow and causing the pis-
ton member to also turn in the direction of
the arrow. At this moment the piston closes
the communication from the steam recess in
the abutment to the cylinder chamber, and
also form the cylinder chamber to the chan-
nel 59 which, in this position of the valve 55,
1s connected to the exhaust 73. Immedi-
ately upon further movement of the piston

member 47, the piston opens exhaust connee-

tion through channel 59. The pressure of
the incoming steam is exerted first against
the wall of the abutment recess, and then on
further rotation of the parts, as the periph-

ery of the piston leaves the bottom of the

recess and the periphery of the abutment
comes against the cylindrical body of the
piston member, the pressure is delivered
against the rear face of the piston and con-

21. Piston 7 having passed port 25, the | tinues to drive the piston in the same direc-

As the revolution is
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from the high pressure cylinder, and as both
at the

10

15

. 994,318

pleted, the piston member opens to exhaust

at this rear face and the steam remaining
behind it is allowed to escape through the

exhaust port 78. It will be noted that the
low pressure cylinder 1s expanding the steam

the cylinder members are rotating
same speed 1t is necessary that in order that
there may be continuous increase of volume,
and therefore expansion and development of
energy by the steam in this operation, that
the length of the low pressure pistons and

cylinders should be greater than that of the

corresponding parts of the high pressure

- cylinder, to the extent required to give the

20

proper further expansion in the low pres-
sure cylinder. To reverse the engine, 1t 1s
~ only necessary to move both of the handle
members 86, 69 simultaneously, the opera-
- tion of the handle member 36 for the high
pressure cylinder serving to shift the posi-

~ tion of the controlling lever 33 of the valve

25

30
~ cylinder is direct, simply shifting the con-

35

‘members relatively to the operating lever 35,
so that though the valve members operate

through the same stroke, they are in a differ-

ent angular position and operate with re-
‘spect to the left hand instead of with respect -

to the right hand channel. The operation
of the reversing lever 69 for the low pressure

nection for induction and eduction respec-

 tively from the right to left and leit to

right. _ .
- WhatIclaim 1s:— R
1. A rotary engine comprising a cylinder

chamber, a piston member rotating therein
- and carrying pistons, abutment means co-

- operating with the pistons and piston mem-

40

45

ber to divide the space within the cylinder
chamber, valve means for supplying steam
to the cylinder chamber between the abut-
~ ment means and the rear face of the piston

and for shutting off such supply when the
piston has traveled through a determinate

circular stroke, and valve means for opening
~ communication from the space between the
- said piston and the following piston to the

space between the said following piston and

50

the abutment, whereby the steam main-

tained between the two pistons 1s allowed
to exert pressure in expansion against the

~ rear face of the following piston.

55

~ lation to the piston member, an abutment
chamber and a movable abutment therein

60

65

9. A rotary engine comprising a cylinder

chamber, a rotary piston member therein
carrying a plurality of pistons in rigid re-

cobperating with the piston member, valve

means for supplying steam to the cylinder:
between the abutment and the piston dur-

ing a portion of each rotation and cutting
oft such supply during a further portion of
the rotation, valve means for conveying
steam so supplied between one of the pis-

the said valve means. o
3. A rotary engine comprising a casing
provided with a cylinder chamber, a rotary
‘piston member therein carrying a plurality
piston
75

further portion of the rotation, and means

tion until the circular stroke being com- | tons and the following piston, to act on the
rear of the said following piston during such

operated by the piston member to operate

of pistons in rigid relation to the

‘member, an abutment chamber, a movable
‘abutment therein codperating with the pis-
‘ton member, valve means for supplymmg
steam to the cylinder between the abutment
and the piston at either side of the engine

during a portion of each rotation and for
cutting off such supply during- a further
portion of such rotation, valve means for

conveying steam so supplied during the first

‘portion of the rotation between a piston and
a following piston to act on the rear of said
following piston during such further por-

70

80

85

tion of the rotation, and means for operat- '
ing said valve means to supply steam at

one or the other side of the engine to reverse -
the same. T R
4. A rotary

the other end, a valve controlling communi-

cation from such passage at each side to the

steam outlet alternatively and also control-

engine comprising a cylinder
casing having a chamber, a rotary piston
‘member therein provided with a plurality
of pistons, an abutment codperating with
-the piston member and pistons and geared.
to rotate in correspondence with the piston
member, a steam supply connection, steam
outlet means, the cylinder having a port at
| each side adjacent to the abutment, and an

| expansion port, and the cylinder casing hav-
| ing a passage at each side communicating
with the port at that side and with the
steam supply connection at oneend and with -
‘the expansion port and the steam outlet at

90

100

105

ling the expansion port, and means operated

by the engine for controlling said valve
110
5. A rotary engine comprising a cylinder
casing having a chamber, a rotary piston
‘member therein provided with a plurality
-of pistons, an abutment codperating with
the
geared to rotate in correspondence with the

automatically.

piston member and the pistons and

piston member, a steam supply connection,

| steam outlet means, the cylinder having a
port at each side adjacent the abutment and
an expansion port, and the cylinder casing

115

120

having a passage at each side communicating

with said port at that side, a2 valve controlling

‘communication between said passage at each
side and the steam supply connection, a
valve controlling communication from the
passage at each side to the steam outlet,.
gsaid valve also controlling communication

125

through the expansion port to said passages,

‘and means operated by the engine for con-
trolling said valves automatically.
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6. A rotary engine comprising a cylinder
casing having a chamber, a rotary piston
member therein provided with a plurality
of pistons, an abutment codperating with
the piston member and the pistons and
geared to rotate in correspondence with the
piston member, a steam supply connection,
steam outlet means, the cylinder having a
port at each side adjacent the abutment and
an expansion port, and the cylinder casing
having a passage at each side communicat-
ing with said port at that side, a valve con-
trolling communication between said pas-
sage at each side and the steam supply con-
nection, a valve controlling communication
from the passage at each side to the steam
outlet, said valve also controlling communi-
cation through the expansion port to said
passages, means operated by the engine for
controlling said valves automatically, and
means tor shifting the valves relatively to
the automatic operating means to reverse

-theiwr operative relation to the passages at the

sides of the cylinder.

7. A rotary engine comprising a cylinder

casing having a chamber, a rotary piston
member therein provided with a plurality of
pistons, an abutment codperating with the

piston member and pistons and geared to |
rotate 1n correspondence with the piston

member, a steam supply connection, steam
outlet means, the cylinder having a port at
each side adjacent to the abutment and an

expansion port, and the cylinder casing hav-

-3

mg a passage at each side communicating
with said port and with the steam supply
connection at one end and with the steam out-

let at the other end, a valve controlling the

communication of such passage at each side
to the steam supply alternatively, and a
valve controlling the communication from
such passage at each side to the steam out-
let alternatively and also controlling the ex-
pansion port, and means operated by the

engine for controlling said valves automati-

cally, comprising a cam operated by the en-
gine, a lever operated by said cam, and a
rocking lever provided with latch means en-
gaging the cam-operated lever in two differ-
ent positions, said rocking lever being con-
nected to operate the valves. -

8. A rotary engine comprising a cylinder
casing having a chamber, a rotary piston
member therein provided with a plurality of
pistons, an abutment cobperating with the
piston member and pistons and geared to
rotate in correspondence with the piston
member, a steam supply connection, steam
outlet means, the cylinder casing having a
passage opening into the piston-containing
chamber and the said chamber having an
expansion port, a valve controlling com-
munication between said passage and the

steam supply connection, a valve controlling

communication between the expansion port !

e |

994,313

and sald passage, and means operated by the

engine for controlling said valves automat-

1cally. _ |

9. A rotary engine comprising a cylinder
casing having a chamber, a rotary piston
member therein provided with a plurality of
pistons, an abutment codperating with the
piston member and pistons and geared to

rotate in correspondence with the piston
member, a steam supply connection, steam

outlet means, the cylinder having a port at

each side adjacent to the abutment and an
expansion port and the cylinder casing hav-
Ing a passage at each side of the cylinder
piston communicating with said port and
with the steam supply connection at one end
and with the steam outlet at the other end, a
valve controlling the communication of such
passage at each side of the steam supply al-

ternatively, a valve controlling the com-

munication from such passage at each side
to the steam outlet alternatively and also
controlling the expansion port, means oper-
ated by the engine for controlling said valves
automatically, and a low pressure cylinder
connected to receive the exhaust from the
first cylinder and provided with piston and
abutment means, operating in correspond-
ence with those of the first cylinder to
further expand the steam, and a manually
operated reverse valve for the low pressure
cylinder. o ' .

10. In a reversible rotary engine, a cylin-

~der casing formed of two communicating

cylindrical chambers and with passages com-
municating into said chambers at opposite
sides, a recessed abutment member rotating
in one chamber and a piston member rotat-
Ing in the other of said chambers, the re-
cess 1n the abutment member being of a less
length than the unrecessed portion and the
piston of the other member being of a less

length than the remainder of the periphery

of sald member, but of sufficent circumfer-
ential length to close communication be-
tween said chambers as the piston passes the
abutment to prevent direct passage of fluid

between the said passages.

11. In a rotary engine, a casing provided
with a chamber, an inlet and an outlet for
said chamber and a passage connecting the
inlet and the outlet, a cut off valve for the
inlet, a piston member rotatably mounted in
the chamber provided with pistons adapted
to be acted upon by a motive fluid, and means
for causing said fluid to return through
said passage and act upon the succeeding

piston 1n an expanded condition while the

cut off valve 1s closed.

- 12. In a reversible rotary engine, a casing
provided with two communicating chambers
and passages communicating with said
chambers at their points of union, a piston
member in one chamber provided with a
piston, a recessed member in the other cham-
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“ber adapted to co-act with the pi'ston'mem:-' )

ber, a valve at each end of said passages,

and means for actuating said valves and

~members so as to close the inlet valve while

Cn

~ provided with two communicating cham-

10
 the points of union of said chambers, said
‘casing being provided with an inlet passage
at one end of said first named passages
“adapted to communicate with both of said
- first named passages, and outlet passages at

the piston is co-acting with the abutment
‘member. o -

- 13. In a reversible rotary el}gme, a,"ca,-s'ing

bers and passages at each side of said cham-
bers communicating with said chambers at

~ the other end of said first named passages
. adapted to communicate with both of said

- dopies of this patent may be obtained for

- first named passages, a valve controlling

—

- In presence of—

communication from said inlet to either of

said first named passages, a valve controlling

communication from -either of said first
named passages to said outlet passage, a pis-
ton member rotatably mounted in one cham-
| ber provided with pistons, a recessed mem-

ber In the other chamber adapted to co-act

with the piston member, and means for actu-

ating said valves and members so as to close

the Inlet valve while the piston 1s co-acting

with the abutment chamber. - --
~ In testimony whereof, I have hereunto set

my hand at Los Allgeles,-_Ca,lifornia, _'this -

ond day of July 1907. o
' -~ JOHN GRINDROD.

‘Freperick S. Livon,
- Fraxnk L. A, GramaM.

five cents éach, by addressing
Washington, D. C.” |

the “ Commissioner of Patents,
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