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UNITED STATES

PaTENT OFFICE.

GIDEON R. IBACH, OF NEW YORK, N. Y.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 664,480, dated December 25, 1900.
Application filed November 8, 1899, Serial No. 736,376, (No model.)

To 0ll whom it may coneeri:
Be it known thatI, GIDEON R. IBACH, 4 ¢ibi-

zen of the United States, residing at New York,

(Brooklyn,) in the county of Kings and State
of New York, haveinvenred certain new and
useful Improvements in Rotary Engines; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to

which it appertains to make and use the same. .

This invention relates to certain new and
useful improvements in rotary engines.
The invention has for oneobject the produc-
tion of simple and efficient means for intro-
ducingsteam orthe liketothe eylinder,where-
by the piston is continuously rotated.
A furtherobjectistoproducea liquid-valve

_ which is so constructed that all wear due to
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friction is automatically taken up and leak-
age thereby prevented.

A further object is to provide simple and
efficient means for automatically admitting
steam or the like to the valve-chamber at pre-
determined periods prior to its admission-to
the cylinder. '

A further object is to provide a new and im-:
proved piston and connections between the,

same and its carrying-drum, means being pro-
vided toautomatically take ip any wear upon
said piston.

The invention will be hereihafter fully set
‘forth, and particularly pointed out in the

claims.

In the accompanying drawings; Figure 1is
a plan view illustrating my improved rotary
engine. Figs. 2; 3, and 4 are detail views of
the main valve. Fig. 5 is-a cross-sectional
view on the line 5 5, Fig. 1. Fig. 6is a hori-
zontal sectional view on the line 6 6, Fig: 5.
Fig. 7is an end view. Fig. 8is a sectional
view on theline 8 8, Fig. 1. Fig. 91is a detail
of the exhaust-outlet. Fig: 10isa detail view
of the auxiliary valve, :

Referring to the drawings, A designates the
main cylinder, through which extends a main
or power shaft ¢, on which is mounted a hol-
low piston @', carrying the shoe B. Said pis-
ton is provided with a longitudinal slot b, de-
signed to receive the contracted portion b' of

the shoe, the latter being provided with an.

enlarged or T-shaped eund 0% forming shoul-
ders bearing against the inner circumference

| of said hollow piston.

Said piston is also pro-
vided with a weighted portion o?, opposite to
the shoe B and designed to counterbalance
the latter. ‘The projecting portion of shoe B
is enlarged to form a packing-head 4% which
bears against the inner circumference of the
main-cylinder A, within which the piston o'
is designed to rotate. In the head b®is formed
a T-shaped slot b, having an elongated pocket
designed to receive a bowed plate-spring.b®,
the ends of which bear against the bottom of
packing b, secured within slot b* and corre-
sponding in shape thereto. The main cylin-
der A may be provided with surrounding wa-
ter-spaces afand also with a series of exhaust-
openings C. By forming the exhaust in se-
ries the wear upon the packing b® and upon
the edges of the exhaust-openings is reduced
to a minimum. In the ends of piston @’ are
formed annular grooves, which are designed
to receive corresponding. flanges af of end
pieces a’, the latter being firmly held against
the sides of the eylinder A by meaus of coil-
springs of, located in pockets o’ of said
grooves. . By this means all leakage around
the ends of the piston is preverted. Corre-
sponding plates b” extend over the ends of the
shoe B and are held against the sides of the
cylinder by means of springs b% as shown in
ifig. 6

D designates the main valve,on a shaft d,
extending through a valve-chamber d’', com-
municating at one side with the cylinder A.
The valve D is of approximately triangular
form in cross-section-and provided with three
coneaved faces, the ecurvasure of which is on
the same radius as the inner cireumference
of the main cylinder A and designed to form
a continuation of the latter. Said valve is
also provided with a series of longitudinal
slots d?, of approximate inverted-T shape, in
which are fitted packing-strips d?, having en-
larged portions d*, corresponding to the shape
of said slots. The outer. edges d° of said
packing-strips are held firmly in contact with
the inner walls of the valve-chamber by

means of bowed plate-springs df, located in

the enlarged portions of said slots and bear-
ing against the enlarged portions of said pack-
ing. The ends of said valve are provided

with annular pockets or depressionsd’, from
which radiate slots or recesses d®>. The ends
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of packing-strips d* are also grooved at dsiiuk'

. continuation of slots or recesses d®and are
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designed to receive the radiating arms di° of
a circular or ring-like plate d*2. ~ Said plates
are held normally against the ends of the
valve - chamber by means of springs d$, lo-
cated in recesses d', formed in grooves d®
and bearing against the inner faces:.of the
arms d@

valve and its chamber. Said valve-chamberis
provided with an inlet-opening d%, and may

.be surrounded by water-spaces, as shown.

By. providing the valve D with the coun-
caved faces, as-above described, it will be
noted that in. the event of any one of said

faces becoming unfit. for use by reason of’

Wwear or.otherwise said. valve can be so ad-
justed as to bring any one of the remaining
concaved. portions. into register with the in-
ner circumference of the main cylinder.
this means the life of the valve is greatly pro-
longed. o ‘ '

- Auxiliary-valve chamber d' is preferably
formed contiguous to the main-valve cham-
ber E, which communicates with the former
by means of port d*, normally closed. by a
rotary valve ¢', keyed to a shaft ¢ Said

-valve consists of a eylindrical body e, pro-
-vided with an annular flange ¢, in which is

formed a segmental port or opening 5, de-
signed to register with port.d®.

The main shaft ais extended through suit-
able stuffing-boxes ¥ F’, the former having
a spur gear-wheel f loosely mounted.thereon
and provided witha cam-groove /2 in its outer
face.. Said gear meshes with a pinion f3,
keyed to a shaftf4, mounted in suitable bear-
ings f° and having at its other end a second

gear-wheel 1%, which is rotated by means of’

a pinion f7, meshing with a gear-wheel 1,
keyed to shaft.a. Meshing with a pinion g,
keyed to the outer end of shaft.d of the main
valve; is'a toothed segment ¢’, formed on one

arm of a bell-crank lever G, pivoted at g2 to’

a:suitable support, the other end of said bell-
crank lever carrying a pin ¢3 fitting within
the cam-groove f* of gear-wheel £." On the
opposite. end of shaft o is keyed a pinion h,
which meshes with a corresponding pinion
I'5 keyed. .to a sleeve h? loosely mounted on
an arm.or projection 2® of main cylinder A.
To.the outer end of sleeve h?is keyed an ec-
centric H, having diverging armns 7%, the ends
of .which are-united by a plate 15 The ec-

~centric H is provided with a curved slot A5,

in which works a set-screw A7, whereby the
same may be adjusted to any desired angle,
and thus regulated. to cut off the supply of
liguid at. any point.. A bell-crank lever I is

“keyed.to the projecting end of shaft e?, one

end. of said.lever being connected by an arm
or pinion ¢ to-a dash-pot.¢, the other arm

. thereof having a slot 4 in its end, in which_
t-1 ) B v

is mounted a spring-pressed dog 4%, having a

~laterally-projecting pin 4, designed to engage

a curved guide %%, secured to the main eylin-

By this means a tight joint is’
maintained between the ends of the main:

|-tion indicated in. Fig. 5.

By
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der. -This guideis adjusted at will by means
of aslot and set-serew ¢onnection 26, “An arm
%" is loosely mounted on one end of shaft ¢?,

‘the other end thereof being pivoted to plate

k¥ and having a lug ¢, designed to engage
the'dog . - a ’
The operation is as follows: As the shoe of
piston B approaches the main valve D the
cam-groove f? of gear-wheel f causes bell-
crank lever (& to rock, whereupon the toothed

segment of the latter, through the medium of

gear g, causes said valve to move to'the posi-
As this transpires
the momentum of the piston carries the same
beyond the valve, allowing steam or the like
already within the ecylinder to pass out
through exhaust C. By the tiine the piston
has passed the valve the cam-groove f? has
caused. lever G to return.to its normal posi-
tion, thereby moving the main valve to the
position indicated in dotted lines, Fig. 5.
When the valve is in this.position, steam or
the. like is.admitted from port d®® into cylin-
der o’ to the rear of the shoe of the piston B,
exerting the necessary pressure to cause
another. revolution thereof. Simultaneous
with this. action the eccentric H causes the
lug 7® to engage dog %, moving the same so as

to bring the pin ¢* into engagement with the
guide 7, thus causing thé port ¢ of: the valve

e’ toregister with the opening d'¥in the valve-
chamber, thereby admitting steam or the like
to the latter. At this stage the guide 4% has
depressed the dog+®, so that.the same will dis-
engage itself-from lug 4%, allowing valve e’ to
return. to its, normal position, thus cutting

.off, the shock of the return of said-valve be-

ing broken by the dash-pot 7', as.usual.
From what has beensaid iv will be observed
that. my improved rotary engine is exceed-
ingly simple and inexpensive, and being com-
posed of -but few parts is not liable to readily
get,out of order or become deranged. - It will
be particularly observed that steam or the
like ‘is automatically admitted to the cylin-
der justafter the piston passes the main valve,
and the latter is so constructed that all leak-
age is prevented and any wear due to friction
is taken.up automatically. Another advan-

‘tage lies in the construction of the piston and

its shoe, whereby a new shoe may be readily
substituted with expenditure of but a mini-
mum amount of time and labor.
I claim as my invention— ‘
1, In a rotary engine, a main eyli

der, a
piston mounted therein and having a longi-
tudinal slot, a shoe having an enlarged head
and.a contracted. portion fitting within said

slot and provided with inner bearing-shoul-.
ders, and means for admitting steam or the
like to said cylinder.

2. In a rotary engine, a main ‘eylinder, a
rotary piston mounted therein and having a

longitudinal slot, a shoe secured within said
slot'and provided with inner bearing-shoul-

ders and an outer enlargement having a lon-
gitudinal T -shaped slot, a packing - strip
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corresponding to the shape of said slot and
located therein, a plate-spring interposed be-

. tween the bottom of said slot and the under

side of said packing, and means for admit-
ting steam or the like to said eylinder.
3. In a rotary engine, a main eylinder, a

hollow cylindrical - piston mounted therein

and provided with a longitudinal slot, a shoe
having a contracted portion fitting within said
slot, and provided with bearing-shoulders fit-
ting against the inner periphery of said pis-
ton, a spring-pressed packing-strip carried
by said shoe, and means for admitting steam
or the like to said eylinder. :

4. In a rotary engine, & main cylinder, a
hollow cylindrical piston mounted- therein
and having a longitudinal slot, a shoe secured
within said slot and also having a longitudi-
nal slot, said shoe.having shoulders bearing
against the inner periphery of said piston, a
packing-strip located in theslot of said shoe,

a spring interposed between said packing-.

strips and the bottom of said slos, and means
for admitting steam or the like to said cyl-
inder.

5. In a rotary engine, a main cylinder, a
rotary piston mounted therein and having a
longitudinal slot, said piston having annular
grooves in its ends, a shoe secured to the slot
in said piston, end plites having flanges fit-
ting in the-grooves of said piston, springs
bearing against said end plates, correspond-
ing end plates carried by said shoe, and means
for admitting steam or the like to said cyl-
inder.

-6. In a rotary engine, a main cylinder, a
rotary piston mounted in said eylinder, a ro-

tary main valve of approximately triangular

form arranged to control the admission of
steam or the like to said eylinder, the longi-
tudinal faces thereol being concaved on the
same radios as the inner circumference of
said eylinder, whereby when one of said faces
becomes unfit for use by reason of wear, the
remaining faces may be successively. pre-
sented, and means operated by said piston
for automatically operating said valve.

7. In a rotary engine, a main eylinder, a
rotary piston mounted therein, a main-valve
chamber communicating with said eylinder,
a main valve of approximately triangular
form and carrying spring-pressed packing-
strips, the longitudinal faces of said valve be-
ing concaved on the same radius as the inner

circumference of said cylinder,whereby when.
one of said faces becowmes worn, the remain- |

ing faces may be successively presented, and

. means for admitting steam to said valve-
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chamber. :

/8. Is a rotary engine, a main cylinder, a
rotary piston mounted therein, a main-valve
chamber communicating with said cylinder,
a main valve of approximately triangular
form provided with longitudinal grooves, the
longitudinal faces of said valve being con-
caved on the same radius as the inner cir-
cumference of said cylinder, whereby when

3

one of said faces becomes worn or otherwise
unfit for use the remaining faces may be sue-
cessively presented, spring-pressed packing-
strips located in said grooves, means for ro-
tating said, valve, and means for admitting
steam or the like to said valve-chamber.

9. In a rotary engine, a main eylinder, a
rotary piston mounted therein, a main-valve
chamber commuuicating with said eylinder,
a main valve mounted thereinand having lon-
gitudinal grooves formed therein and pro-
vided with lateral enlargements, packing-
strips. located in said grooves and having
shoulders fitting within said enlargements,
springs bearing against said packing-strips,
means for operating said valve, and means
for admitting steam or the like to said main-
valve chamber. :

10. In a rotary engine, a main cylinder, a
rotary piston mounted therein, a main-valve
chamber communicating with said cylinder,
a wain rotary valve mounted therein and
having radiating recesses formed in its ends,
spring-pressed plates located in said recesses,
means for rotating said valve, and means for
admitting steam or the like to said main-
valve chamber. ,

11. In a rotary engine, a main-cylinder, a
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rotary piston mounted therein, a main-valve

chamber communicating with said eylinder,
a main valve mounted therein having recesses
formed in its ends, said recesses being pro-
vided with pockets or depressions, coil-
springs located in said pockets or depressions,
plates located in said grooves or recesses and
engaged by said springs, means for rotating
said main valve, and means for admitting

steam or the like to said cylinder.

12, .In a rotary engine, a main cylinder, a
rotary piston mounted therein,a main-valve
chamber communicating with said eylinder,
a main valve located in said chamber and
having annular pockets in its ends provided
with radiating slots or recesses, a ring-like
plate fitting in each of said annular pockets,
and having radiating arms corresponding to
said slots or recesses, springs bearing against

-said plates, means for rotating said main

valve, and means for admitting steam or the
like to said main-valve chamber.

18. In a rotary engine, a main cylinder, a
rotary piston mounted therein, a main-valve
chamber communicating with said cylinder,
a main valve located in said chamber and
having longitudinal grooves, packing-strips
secured in said grooves and having grooves
formed in their ends, said valve having an-
nular pockets in its ends provided with ra-
diating slots or recesses in alinement ‘with
the slots or grooves formed in said packing,
a ring-like plate fitting in each of said annu-
lar pockets and having radiating arms corre-
sponding to said slots or recesses, springs
bearing against said plates, means for rotat-
ing said valve, and means for admitting
steam or the like to said valve-chamber.

14. In a rotary engine, a main cylinder, a
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rotary. piston mounted.therein, a. main-valve
chamber communicating with said:cylinder,
a.main valve located therein, means for au-
tomatically rotating the same, an auxiliary-
valve chamber arranged on a horizontal plane
with.said main-valve chamber, a partition-
wallseparating said valve-chambers and hav-
ing a port or. opening, a shaft mounted in
said auxiliary-valve chamber, a valve keyed
to.said shaft-and provided with a flange hav-
ing a port-designed to register with said
port or openm and ‘means for r‘oc’kingsaid
shaft.

15. In a rotary engine, a main, cyhnder,
main shaft mounted in said eylinder, a ro-
tary piston keyed to said shaft, and. located
within said:eylinder; a main valve arranged
to control the admission of steam or the.like
to said cylinder, a cam-wheel loosely mount-
ed.on a-projection of said main cylinder, gear-
ing operated by said: main shaftand meﬂhmty
with said cam-wheel, and: a lever operated
by said. cam-wheel a’rra.nved to reciprocate
said main valve.

16. In a rotary en,qme, a main cyhnder,
main- shaft mounted; in said: eylinder, a ro-
tary piston keyed to said shaft: and-located
within said. cylinder, a main-valve chamber

_communicating with said:cylinder, a.shaft
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‘mounted therein, a main valve keyed to said
shaft, a pinion also keyed to said shaft, a.cam-
-wheel loosely mounted-on said main cyhnder,
gearing operated by said main shaft and

meshing with said cam -wheel; and a- bell-

crank lever pivoted to said main cylinderand
‘having a-toothed segment at one-end-in-en-
gagement with the pinion of said main-valve
shaft, the opposite end of ‘said bell-crank le-
ver bemcr in engagement with said cam- wheel
and operated thereby:.

" 17. In a rotary engine, a main cylinder,
main shaft mounted in said eylinder, a ro-
tary piston keyed thereto and located within
said: eylinder, a. main-valve chamber com-
munieating with said eylinder, a main valve
mounted therein, means for rotatingthe same,
an aumhary valve chamber commumcatlng
with said main-valve chamber, ashaft mount-

ed 'in the auxiliary-valve: chamber, a valve.
keyed thereto, an arm projecting from said:

mainc¢ylinder,a sleeve loosely mounted there-

on. and carrying a pinion, a second pinion.
meshing therewﬂ;h and keyed to said main.
shaft, an eccentric keyed to said sleeve, and:
connections between said eccentric and said.

auxiliary-valve shaft.

18. In a rotary engine, a. main cylinder,
rotary piston mounted therein, a main-valve
chamber communieating with said cylinder,
.a main valve mounted theréin, means for ro-

tating the same, an auxiliary-valve chamber,

communicating with said main-valve cham-
ber, a shaft-mounted in the.former, a valve

keyed to said shaft, an eccentric operated by.
.said. piston, a lever keyed to said valve-shaft

and designed to be engaged by said eccentrie,

664,480

and means for automatically disengaging

said bell-erank lever from.said ececentric.

19. In a rotary engine, a main cylinder, a
rotary piston mounted therein,a main-valve
chamber communicating with said eylinder,
a main valve mounted therein, means for ro-

tating the same, an auxiliary-valve chamber.

communlca‘omd Wlth said- main-valve cham-
ber, a shaft. mounted in-the former, a valve

keyed to:said shaft, an eccentric operated by -

said piston, an arm or member loosely mount-
ed on said auxiliary-valve shaft and. having
pivotal connection with said eccentric, a lever

keyed to said valve-shaft-and designed. to be

engaged by said arm or member; and means
forantomatically disengaging said lever from
said arm or member.’

20. In a rotary engine, a_ main cylinder, a
rotary piston mounted therein, a main-valve
chamber communicating with sald cylinder, a
main valve mounted therein, means. for ro-
tating the same, an auxiliary-valve chamber
communic¢ating with-said main-valve cham-

‘ber, a shaft mounted. in.the. former, a valve

keyed to said shaft, an eccentric operated by
said piston and hayving divergingarms, a plate
connecting the ends of said.arms, an arm or
member -loosely mounted on said.anxiliary-
valve shaft and pivotally conneeted. to said
plate, a lever keyed. to said:valve-shaft and
designed to:be engaged by said arm or mem-
ber, and means. for -automatically disengag-
ing said lever from said arm.or member.

21. In a rotary engine, a main cylinder, a
rotary piston mounted therein, a main-valve
chambercommunicating with S&ld cylinder, a
main valve mounted: thex ein, means. for op-
erating the same, an auxiliary-valve chamber
communicating with said main-valve echam-
ber, a shaft. mounted in the former, a. valve

a.| keyed to said shaft, an eccentric operated by

said piston, a-lever. keyed to said aunxiliary-
valve shaft and havmua, spring-pressed dog
an - arm:loosely mounted on said valve-shaft
and pivotally connected- to said eccentric, a
lug carried by said arm and designed.to en-
gage said dog, and means for automatically
disengaging said dog from.said. lug.

22. In a rotary engine, a- main cylinder,
rotary piston mounted therein, a main-valve
chamber.communicating with said eylinder, a
main-valve mounted therein, meauns for op-
erating the same, an anxiliary-valve chamber
communicating with said main-valve cham-
ber; a shaft mounted in: the. former, a valve

| keyed to said auxiliary-valve shaft and hav-
a | ing a spring-pressed.dog provided with a lat-

eral pin, an arm loosely mounted on said
shaft and pivotally connected to said .eccen-

tric, a lug carried by said arm and designed.

to engage said dog, and a guide.designed to

engage said pin, Whereby said dog will be de-
pressed.

23. In a rotary engine, a main cylinder, a
rotary piston mounted therein, a main-valve.
chamber communicating with said eylinder, a
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main valve mounted therein, means for op-
erating thesame, an auxiliary-valve chamber
communicating with said main-valve cham-

ber, a shaft mounted in the former, a valve

keyed to said shaft, an eccentric operated by
said piston, means for adjusting the same, &
lever keyed to said auxiliary-valve shaft and
having a spring-pressed dog, an arm loosely
mounted on said shaft and pivotally conneect-

10 ed to said eccentric, said arm being designed

to engage said dog, a curved guide designed
to depress said dog, and means for adjusting
said guide. :

In testimony whereof I affix my signature
in the presence of two witnesses.

GIDEON R. IBACH.

Witnesses:
A. B. HUTCHINSON,
. ERNEST H. WAY. ’




