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No. 747, '72'7

UNITED STATES

Patented December .‘22 1903

PATENT OFFICE.

ISRAEL V. KETCHAM,

OF NEW YORK, N. Y.

-ROTARY ENG:INE.. S

. SPECIFICATION fermmg pert of Letters Pe,tent No. 747, 727 dated. December 22, 1903.
| Apphcetlon filed October 1, 1803, Serial No, 175, 312. (Nn model.}

To all whom it may concern: -
Be it known that I, ISRAEL V. KETOHAM 2

citizen of . the United Stdtee and a resident of

ihe city of New York, boreuﬂ'h of Brooklyn,

in the county of Kings and State of New York,
have invented a new and Improved Mechan-

ical Device for Palleys, Wheels, Rotary En-

gines, and other Purposes, of Whlch the fol-

lowmtr is a full, clear, and exact description.

vice adapted to be embodied in the construc-

tion of rotary engines, pulleys, wheels rams,

and other structures.

The object of this invention is to prowde
@ compact and simple construction wherein
the power may be .;wgmented without a cor-

- responding inérease. in the. pressure of the
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mot,lve fluid. -
Farther ob]ecte :»md edventegee of the in-
vention will appear in the course of the sub-

joined description, and theactual scope there-.

of will be defined by the annexed claims,
Reference is to be had to the_eceompan)mg
drawings, forining a part of this specitication,

in which similar ehdmctersef reference indi-

- cate corresponding parts in all the figures.
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Figure 1 is a sectional elevation on t,he line

11 of Fig. 3 looking in the direction of the

arrow and llluermtmg by dotted lines the ar-

rangement of the several inlet and exhaust
passages and the devieces in the rotary and.

stationary members of the engine shown by
the drawings.

Fig. 3. - Fig. 8 is a vertical transverse sec-
tional elevation taken in the plane indicated

a vertical cross-section on the line 4 4 of Fig.

. 3. Fig. 518 a cross-section similar.to Fig. 4,
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but showing cértain of the parts in d1ﬂ?erenn
positions. Fw 6 is an enlarged detail sec-

tional view thlough a portwn of the rotary.

and stationary members, 111usbmtmg one of

the elldes which are mounted in the station-

ary part for radial movement therein. Fig.

7 7 isanother vertical transverse sectional ele-

 vation illustrating one of the slides, which is
adapted to travel with the rotating member.
and is capableof aninde pendenb radial move-

ment therein. Figs. 8, 9, and 10 are views
showing different posﬂ.wne of a valve, the

MV invention rel..a.teq to a mechanical de-

1 other structures.

Fig. 21is a eecblondl elevation
through the steam-chest on the line 2 2 of

cireumference of the rotary member.
piston is shown as having a' Jlongitudinal

cross-section on the line 11 of Fig. 3 look-
ing in an opposite direction to the arrow and
showing the arcuate chambers and the steam-
ports in the collar 42, and Fig. 12 is a detail.

| by the dotted llne 8 8 of Flg 3 Flg 111is a

55

section showing one of the steam pa,esa.ees to
“a piston-chamber in the rotary member. -
In . the embodiment of the invention illus-.
| tmted by the drawings 1 have. ehown the ma-

60

chine adapted for use as a rotary engine; but.
it will be underetood that I do not limit the

invention to this specific application, because

I am aware that it may be embodied- in the
construction of pulleys, wheels, rams, and

As shown, I employ a sta-

tionary arbor 5, which is supported in suit-

able posts 6, althongh these . posts may .be
omitted and the arbor may beheld in a station-
ary position by any suitable.devices.

. o
Fixed |

to this arbor in any suitable way is a station-
ary member 7, which is shown as having a

plarvality ot eoncentue radial partitions 8,
which are spaced to form a plumhty of annu-
lar grooves 9.

75

10 designates the rotary member whlch 18

provided. wn,h hubs 11 12, that are looeely fi -

ted on the arbor b, the ]:mb 12 being construct-

ed to provide for the inlet and exhaust of a

‘motive fluid to a plurality of chambers 13, 14,
and 15, which are provided in the rotary meum-

“ber 10

Said rotary member is constructed

or fashioned toincloseor house the statiopary

| member 7, and the rotary memberis provided

with a plma,hry of. inwardly- e*ct,endmg par-

‘titions 16, which are arranged to project into

the spaces 9 of thestationary member, ‘where-

by the irregular line 3 8 of Fig. 4. Fig. 4 is | by the partitions of the rotary and stationary
| members are disposed in lapping relation, as
shown more clearly by Fig. 3.
‘ber 13, 14, and 15 of the rotary member is
”cousbrueted and equlpped in the same wayas

overy other chamber, and a descrlpbwn of one

will answer for the others.
- In each chamber I provide a pair of arcu-

‘ate or segmental pistons 17 18, the length of

each piston being more than one- hhlrd the

groovel9inits outerside and a 81mllar oroove

| 20 in its inner side, and with this pair of pis-

tons codperates a series of slides 21 22 23 24.

Eech chem- |

Each

go- .
05

plane of the section of Fig. 8 being mdu,eted | The ehdes 21 22 are supported by the station-
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ary member 7, and they are fitted loosely in
slots 25, WhlGh are provided in said station-

ary membm at diametrically opposite points,

each of said slides being capable of a radial
movement with respect to the stationary and
rotary members of the structure. Fig. 6 of
the drawings shows one of these slides and
its complementary parts on anenlarged scale,
and by reference to this figure it will be seen
that the slide is provided with a pin or stud
27, which projects into a cam-groove 28, the
]‘thel being provided in one wall of Dhe 10-

tating member 10, said groove 28 having two

or more of %ets, as mdlcated by dotted lines in
Ifigs. 4 and 5, and the one groove 28 being
common to the pair of slides 21 22, which are
mounted in the stationary member 7 and are
adapted to codperate with the pair of pistons
in one of the piston-chambers, whereby the
rotation of the member 10 will at proper in-
tervals actuate the slides 21 22, so as to pro-
Ject and withdraw them as required.

The rotating member 10 of the struecture

carries with it the two remaining slides 23 24,

the slide 24 being shown in deba,ll by Fig. 7
of the drawings. As shown by said ﬁﬂ'ure

the rotary member 10 18 provided with a ra-
dial groove 29, having a shoulder 30 at its
inner end and an oﬁaet 31 at its outer end,

sald offset communicating by a branch groove
or slot 32 with one of the piston-chambers of
the rotary member. The slide 24 is at itsin-
ner end provided with a shank 33, the latter
having a stud 34, which is arranged to pro-
ject into a eam-groove 35, which is provided
in one of the partitions 8 of the stationary
member 7. Said slide 24 is furthermore pro-
vided with an offset head 36, which termi-
nates in a beak 87, said head and beak being
arranged to play in the offset 31 and the &,1013
52 of the guide-groove 29, as shown by Fig.

7. 'T'he slide 24 is mounted in the rotating
member 10, so as to travel therewith and to
have a certain amount of independent radial
play when the stud 34 travels in the differ-
ent parts of the cam-groove 35, which are
provided in the stationary member 7, and
this cam-groove should be fashioned and ar-
ranged to impart the desired movement to
the slu:le 24 during the rotation of the mem-
ber 10. The other slide 23, which travels
with the rotating member 10, is fitted in a
radial groove which is pr‘ovided in one of the

partitions 16 of said rotating member, said

slide 23 being arranged in position diamet-

rically opposite to the slide 24, as shown by
Figs. 4 and 5. This slide 23 is addpted to be
inter posed 1n the path of either of the pistons
17 18, and it is furnished with a stud 38,
whmh is arranged to travel in a cam-groove
a9, as 111d1cmted by dotted lines in Figs. 4 and
D, whereby the slide 24 is adapted to rotate
with the member 10, and it is projected and
rotracted at intervals by its stud 38, riding
in the cam-groove 39.
it will be seen that in connection with each

piston-chamber I employ a pair of pistons 18 |

cam-grooves in the stationary member.

IFrom this deseription .

747,727

[ 19, two slides 21 22, which are mounted in

the stationary member 7 and are adapted to
be projected and withdrawn by a single cam-
groove 28, provided in the rotating member
10, and another pair of slides 23 24, which
rotate with the rotary member and are actu-
ated as required by cam-grooves which are
provided in the stationary member, said
slides 23 24 being controlled by independent
The
several pistons and slides in connection with
each piston-chamber are disposed to drive
the rotary wember 10 for a part of each rota-
tion, the pistons in the several pistori-cham-
bers being effective successively in driving
the member 10 for each complete rotation.
It is to be understood that one set of pistons
become active in driving the rotary member
for a third of it8 rofation, the next set of pis-
tons are effective in driving the rotary mem-
ber another third of the rotation, and the
third set of pistons drive the rotary member
for.the remaining distance to complete the
rotation. To thw end the several pistons
and their cobperating devices should be ar-
ranged for suecessive operation in a wmanner
which will readily suggest itself to those
skilled in the art.

The rotary member 10 is provided with a

plurality of pairs of steam-passages 40 41,
the passage 40 of each pair constituting the

inlet for the live motive fluid to the piston-
chamber and having a branch passage which
extends through the hub 12 and terminates
in a port 40*, whereag the other passage 41
bas communication with the same pistou-
chamber as the passage 40, so as to form an
exhaust-passage for the motive fluid, said ex-
haust-passage 41 having another branch pas-
sage which extends through the hub 12 and
terminates in a port 41*, as shown more
clearly by Figs. 1 and 3. The remaining
piston-chambers are supplied with live mo-
tive fluid by passages in the rotary member
and the hub thereof similar to the passage 40,
while the exhaust fluid is conveyed from bhe
piston-chatnbers by passages similar to the
passage 41. The ports 40* of the inlet-pas-

sages are disposed at the same distances from
the ceuter of the arbor 5 equidistantly one
from the other, whereas the ports 41* of the
exhaust-passawes are equidistantly disposed
with relation to each other and farther from
the axis of the arbor than the ports 402,
whereby the group of exhaust-passages lies
within or farther from the axis of rotation of
the member 10 than the inlet-passages 40* of
the other group.

Adjacent-to the hub 12 is a stationary col-
lar 42, which is provided with non-communi-
cating arcuate chambers 43 44, which are dis-
posed in the planes of the 1nleb -ports 40* and

the exhaust-ports 41?, respectively, whereby
the inlet-ports 40 are adapted to communi-

cate successively with the chamber 43, and
in like manner the exhaust-ports 412 will com-
municate with the chamber 44 during each
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- port 58 is adapted to have communication

- provided in the steam-chest and in said col-
lar42, the collar 42 being provided with steam
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ports 50 52,
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complete rotatlon of the member 10, thus sup-
plying steam or other motive ﬁmd saeces- |
sively to the piston-chambers 13 14 15 and ex-
“hausting the spent fluid successively from

said piston-chambers during the rotation of
Sa.ld member 10. R

45 designates a steam- chest whlc,h is mount-

ed in a stationary position on an extended
end. pmtlon of the arbor 5, and, as shown by
Fig. 2
with.a, live-steam"ehamber 46 and with an
independent non-communicating -exhaust-
steain chamber 47. The live-steam pipe 43
is coupled to the chest for communication

with the chamber 46, and an exhaust-pipe 49
is coupled vo the chest forcommunication with

the chamber 47. The chest is provided with

chamber 46 and with other ports 51 53, which

communicate with the e‘iha,u%-chaumber 47,

Between the collar 42 and the steam-chest 45
is interposed a valve, which is shown in the

form of a ring 54, said ring having a haudle
The

55 for 1ts eonvement mampulatmn
valve-ring is provided with a group of three
ports 56,57, and 58, and, as shown by Figs.8, 9,

aud 10, the ports 56 and 57 are adapted to hcwe

com mumeatlon individ ually with the ports 50
or 51, whieh are provided in the steamn-chest
and in the collar 42, whereas the remaining

with either of the ports 52 or 53, which are

ports or passages similar to those which are

formed in the steam-chest, as indicated by

Figs. 3 and 11. The valve may occupy the
neutral position shown by Fig. 8, wherein 1ts
ports 56, 57, and 58 c¢ut off comm unication

hetween the steam-chest, the collar 42, and
the passages of the rotary member; but this

valve may be shifted to either of the poutmns
shown by Figs. 9 and 10 in order to direct the
live and exhaust steam through the engine
in the proper way for the purpose of driving
it in one direction or the other. - —

The operation of the apparatus may be
deseribed as follows:
shifted to the position shown in Fig. 9, live
steam passes through the ports 52 53 and the

collar to the passage 40 of one piston-cham-

ber, as 13, the pistons 17 18 in which occupy

the posmons shown in Kig. 4. Steam is ad-

85

mitted by a port located between the conug-
uous ends of the pistons, one of which, 17, 18

" made to rotate with the member 10 beea,use

- 6o

- rotates with the member 10. Afl;er the pis- | ports adapted for communication Wlth the

its free end abuts against the slide 23, so that
the pressare of the admitted steam ‘'will act
against the other end of the plst,on to foree it,
the slide 23, and the member 10 in the direc-

tion of the_armw in Fig. 4. At this time the

slide 21 is withdrawn from the piston 17,
while the slide 22 is projected into engage-

ment with the other piston 18, and the slide
924 is withdrawn from the piston 18, so that

the latter remains at rest while the slide 24

of the drawings, thls_chest is provided

which commwmunicate with the

When the valve 54 is

| by the

exhaust it from the chambers 13 14 15.
reverse the engine, the valve is shifted to the
position of Fig. 10 to make the port 56 regis-
ter with the passage 50 and the port 53 to

register with the passage -53, thus reversing
125 .

. ' .
'
'
- - . " .
. -
£ . - --
* . .

ton 17 is. 1mpelled by the steam far BHOUC"h‘..”’ |

to rotate the member 10 for-a third of its -~

‘revolution the exhaust-port 4£1* is uncovered:
in the piston-chamber and the steam is ad-
1n1bted by another passage 40 to the next pis-
| ton-echamber, as 14, so as to actuate the pis-

tons therein in the same manner as the pis-
‘ton 17 ig-driven in the chamber 13.
the steam admitted to the chamber. 13 has
practically expended its energy, the member
10 continues to rotate and the slide 23 travels
‘therewith, so as to pass the slide 22 and to

engaye with -the rear end of the piston 18,

‘the piston 17 being arrested by the slide 22,

W hen
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the latter being withdrawn at the proper in- k

terval.
ton 18, so as to move it to the position with
relatlon to the inlet-port formerly occupied
piston 17, and when -this 18 accom-

plished the- slide 23 is withdrawn and the

‘slide 21 is projected to engage the groove 20
of the piston 18, thus holding it in the poq1-~ -

‘tion ready for Opela,tmn

the slide 24 is carried by the turning of the

rotary member 10 into position where it will
‘engage with the shouldered outer side of the
piston 17, so that on the continued movement
of the membel 10 the slide 24 and the piston
17 will be carried around for the latter to

take the position formerly" occupied by the

The &hde 28 carries with it the pis-

In Dhe meantime

90

95

piston 18, the slide 22 in the meantime being

wlthdm,wn from the path of the piston 17,
The positions of the pistons 17 and 18 are
‘thus reversed, so that the piston 18 will be
-effective in pa.rtla.lly rotating the member 10
on the next rotation theleof

It should be
understood that the slides 21 and 24 only hold

the pistons in place until the slides 22 and 25
‘slide out and lock the pistons, one to the sta-

100

(05

tionary part and the other to the movable -

part.
of the pistons 17 18 of tue uhdmber 13 are be-

ing effected the steam i admitted to the re-

maining chambers 14 15 successively, so as

‘to make the pistons therein availablein driv-
- ing the member 10 to complete the rotation
-thereof and thuns the-sets of . pistons are
=br0110'ht into service one after the other in
It is evident .

‘that the rotation of the mewmber 10 brings the

the pmpulswn of the engine.

parts 40* 41* into communication with the

While these changes in the positions

I10

115

chambers 43 44, so as to supply steam to and -

the direction of supply to the eha,mbers 43
44 and to the passages 40 41.

Although I have shown and descrlbed the
rotary member as having three of the steam-

| chambers and their eomplemental parts, 1618

to be understood that I may employ four or
more of the chambers, pistons therein, and
the supply and exhaust passages, with ‘their

To 1

120
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ports, thereby multiplying the number of
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chambers 43 44, This overcomes to a large | ha.vmn', non-commaunicating chambers dis-

extent the possibility of the rotary membel
stopping at a place where the ports will not
communicate with the chambers 43 44, and
provision is thus made for promptly starting
and reversing the engine.

Having thus descrlbed my mventmn I
claim as new and desire to secure by Letter
Patent—

1. An apparatus of the class deseribed,
having a stationary member provided with a
plma.ht.y of cam-grooves, a rotary member
having a plurality of piston-chambers and
also provided with a plurality of cam-grooves,
a plurality of pistons in each of said piston-
chambers, and slidesin cotperativerelation to
said mstons and actuated by the cam-grooves
of the rotary and stationary members.

2. An apparatus of the class described,
having a stationary member provided with a
series of partitions each having a plurality
of cam-grooves, a rotary member having pis-
ton-chambersand a single cam-grooverelated
to each piston-chamber, a pair of arcuate
pistons in each of said piston-chambers of the
rotary member, a pair of slides mouanted in
the stationary member for codperation with
the pistons of each piston-chamber and con-
trollable by the cam-grooves of the rotary
member, and another pair of slides rotating
with the rotary member for codoperation with
the pistonsin one of the piston-chambers and
controllable by cam-grooves of the stationary
member.

3. An apparatus of the class desecribed,
having a stationary member, a rotary mem-
ber plOVIded with a hub and a series of pis-
ton-chambers and with separate pairs of inlet
and exhaust passages which communicate
with the piston-chambers individually and
terminate in separate ports in said hub of
the rotary member, a collar having passages
and chambers disposed for communication
with the inlet and exhaust ports respectively
in the hub of-the rotary member, a chest, and
a valve.

4. An apparatus of the class described,
having a stationary member, a rotarv mem-
ber having its hub provided with a plurality

[

posed in positions for eommumcatlon SUG-
cessively with the respeective ports in said
hub of the rotary member, a pressure-chest
having separate chambers and pistons corre-
sponding tu the passages of the collar, and a
valve between said collar and the chest.

5. Arotaryenginehavingastationary mems-
ber, an annular member revolubly mounted

| on said stationary member and provided with

a plurality of non-communicating annular

piston-chambers, means for admitting motive

fluid sueceqswely to said chambel& of the

| revoluble member during each rotation there-

of, a plurality of arcuate pistons in each pis-
ton-chamber of the revoluble member, and
means forshifting and locking the pistons in
each piston-chamber of said revoluble mem-
ber; the arrangement being such that the
pistons of thedifferent groupsin the different
piston-chambers are effective successively in
driving the revoluble mewmber during each
rotation thereof.

6. Aroraryenginehavingastationary mem-
ber, an annular member revolubly mounted
thereon and provided with a plurality of non-
communicating annular piston-chambers, a
plurality of arcuate pistons in each piston-
chamber of the revoluble member, locking
devices mounted in the stationary member

-and controllable by the revoluble member

for temporarily holding the pistons against
travel, coupling devices carried by the revo-
luble member and controllable by the sta-
tlonary member for making the pistons fast
with said revoluble member and for shifting
the positions of the pistons in said piston-
chambers, and means for admitting inotive
fluid to the piston-chambers successively and
bringing the ditferent sets of pistons into ac-
tion in like order during each complete rota-
tion of the revoluble member.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ISRAEL V. KETCHAM.

Withesses:
JNO. M. RITTER,
H. T'. BERNHERD.
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