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To all whom it may concérmn:

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

—

. SPECIFICATION forming part of Letters Patent No. 664,480, dated December 25, 1900.
T A.Pp]iﬂﬁtiﬂn ﬁlﬂd NO?’G]H]JE],‘ 9, 13991. Serial No. 736;376, an deE]J S B

Be it known thatI, GIDEON R. IBACH, a citi-

" zen of the United States, residing at New York,

(Brooklyn,) in the county of Kings and State

of New York, have invented certain new and

useful Improvements in Rotary Engines; and

I do hereby declare the following to be a full,

10

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.
Theinvention has foroneobject the produc-

tion of simple and efficient means for intro-
“ducingsteam or the like to the cylinder,where-
by the piston is continnously rotated. -

A further objectistoproducea liqu.ld-'valir'e

- whieh is so constructed that all wear due to

30

age thereby prevented.
A further object 18 to

~ friction is automatically taken up and leak-

the cylinder.

A further ijectis to provide a new and im-,

proved piston and connections between the.
~ sameand its carrying-drum, means being pro-
vided toautomatically take up any wear upon.

said piston. - g

The invention will be hereinafter full‘j 'set,'.
forth, and particularly pointed out in the

- claims. |
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“of the exhaust-outlet.

In the accompanying drawings, Figure 1 is

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. o.
Fig. 7 is an end view. FKig. 8 is a sectional

view on the line 8 8, Fig. 1. Fig. 9is a detail
. Fig.10isa detail view
of the auxiliary valve. S - -

" Referring to the drawings, A designates the
main eylinder, through which extends a main
or power shaft ¢, on which is mounted a hol-

low piston a’, carrying the shoe B. Said pis-

ton is provided with a longitadinal slot b, de-

signed to receive the contracted portion b’ of

the shoe, the latter being provided with ‘an.

enlarged or T-shaped end 4%, forming shoul-

ders bearing against the inner circumference |

ol —

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

of said hollow piston. Said piston isalso pig-
vided with a weighted portion a%, opposite to

the shoe B and desighed to counterbalance

bears against the inner circumference of the

‘main.cylinder A, within which the piston ¢’

is designed to rotate. Inthe head b°is formed

a T-shaped slot b*, having an elongated pocket

designed to receive a bowed plate-spring-0°,

‘the ends of which bear against the bottom of

packing bf, secured within slot b* and.corre-
sponding in shape thereto. The main cylin-

‘der A may be provided with surrounding wa-

ter-spaces a*and also with a series of exhaust-

the edges of the exhaust-openings is reduced

to a minimum. In the ends of piston a’are

formed annular grooves, which are designed
to receive corresponding. flanges a® of end
pieces a’, the latter being firmly held against

the sides of the cylinder A by means of coil-
springs af, located in pockets a’ of said

orooves. . By this means all leakage around

the ends of the piston is prevented. Corre-

sponding plates b” extend over the ends of the

shoe B and are held against the sides of the

cylinder by means
fig. 6 -

D designates

. - i 8 . -,
of springs 5%, as shown in

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-cehamber by
means of bowed plate-springs d°, located in

the enlarged portions of said slots and bear-

ingagainst the enlarged portionsof said pack-

ing. The ends of said valve are provided

with annular pockets or depressions df, from
which radiate slots or recesses d?. The ends

_ the main valve, on a shaft d,

‘extending through a valve-chamber d', com-
1municating at one side with the cylinder A.
‘The valve D is of approximately triangular
form in cross-section:and provided with three
‘concaved faces, the curvasure of which ison
the same radius as the inner circumference
of the main cylinder A and designed to form
‘a continuation of the latter. Said valveis

55

the latter. The projecting portion of shoe B
is enlarged to form a packing-head b3, which

60

openings C. - By forming the exhaust In se-
‘ries the wear upon the packing 6° and upon
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of packmg-sbrlps i are also grooved at dB in | de1

- continuation of slots or recesses d? and are

- designed to receive the radiating arms d!° of
- acircular or ring-like plate d*2,
-are held norm(mlly against the ends ot‘ the
- valve- (,ha,mber by means of springs d®, lo-

cated in recesses. d, formed in grooves d®
- and bea,rmg agamsb the muer faces.of the.
a tight joint is:
maintained between the ends of the main:
~valve and itschamber. Said valve- ehambel is
provided with an inlet- -opening d¥® and may

‘be surrounded by watel-spaces, as shown.
| By providing the valve D with the con-
caved taces, as above deseribed, it will be-
~ noted that in the event of any one of. said
- faces becoming unfit. for use by reason of

- Wear. or. othermse said valve can be so ad-
 justed as to bring any one of the remaining
concaved- portlons into register with the in- |
- ner circumference of the main e¢ylinder.
this means the life of the Valve I8 greatly pro--

~arms d®.
IO

Cooas

Said plates

By this ‘means

| lon ﬂred

 .3°
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 thereof having .a slot ? in 1Ls end, in which
_is mounted a sprmﬂ'-pressed dog @3 having a
laterally-projecting pin 2, deswuea t0 engage

Aumllary-valve chamber d’ is ptefembly'
formed contiguous to the main-valve cham-
- ber E, which communicates with the. former

by means of port - s, normally closed by a
- rotary valve ¢,

keyed to a shaft e

The main shaft ais extended throuwh smt—

.'_3]319 Sbuﬁng boxes K F’, the former ha,vmtr

a spur gear-wheel f loosel} mounted. thereon'r
and. prowded witha ca111—grov:}'s.resf2 in its outer.
- face.

| '-keyed to'a shdfbf‘* mounted in suitable bear-

Said gear meshes with a pinion f3,

ings % and having at its other end a second

gear-wheel 1", Whlch 18 rotated by means of |
-a pinion f7, mebhmﬂ with a ﬂear-wheelfB :
 keyed to shaft a. Me%hm.@: with a
‘keyed to the outer end of shdfb d of the main
~ valve, isa toothed segment ¢’, formed on one

arm of a bell-crank lever G, pivoted at ¢? to'| 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 18 prevented and any wear due to friction

a.suitable su pport, the othel end of said bell-
crank lever ea,rrymg a pin g3 fitting within
‘the cam-groove f? of gear-wheel I
opposite end of shaft. o is keyed a pinion A,
which meshes with a corresponding pmlon“
- h; keyed. to a sleeve 2, loosely mounted on
. an arm.or projection 1S of main eylinder A..
~ To the outer end of sleeve h? is keyed an ec-
~centric H, having diverging arms A%, the ends |
The ec- |
-centric H is provided with a curved slot hS,
- in which works a set-screw A7, whereby bhe_'-'
‘same may be adjusted to any desn-ed angle,
and thus regulated . to cut off the supply of.
A bell-crank lever I is
- ~keyed.to the projecting end of shaft e® one
~ end.of said lever. being connected by an.arm

of which are-united by a plate B,

liquid at. any pomt

or pinion ¢ to a dash- pot ¢, the other arm

a curved gmde 7, bewred to the m:un cvlm-

{-tion indicated in. Fig. 5.
‘the.momentum of the piston carries the same

By L

Said.
valve consists of a cylindrical body e, pro-
-vided with an annular flange e%, in which is
-~ formed a segmental port or opening. 35 de-_-
-._mgned to register with port.d®.

pinion g,
getout. of or der or become d@l&[]l"ed

On the

664,480

Thls ﬂ'ﬂlde is a,dg asted at w1ll by means
of a'slot and set-serew ¢onnection 6. An arm

47 is loosely mounted on one end of shaft ¢,
| the other end thereof being pivoted to pl&te
1 h5and having a Iug 19, de&gned to. engd,ge
‘the:dog #3. = |
The opemtlon is as followq 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 ¢, causes said Valve to move to'the posi-
As this transpires

beyond the valve, allowing steam or the like

‘already Wlthm the eylmder to. pass’ out
through exhaust C. By the time the plston
has passed the valve the cam-groove J*h as
caused. lever G to return to its normal “posi-
| tion, thereby - moving the main valve to the
-pomtaon indicated in dotted lines, Fig., 5.
| When the valve is in this.position, c:13@.:1.1',121 or

the like is. admitted from port d*® into cylin-

der a® to the. rear of the shoe of the piston B,
exerting the necessary plessure 10 eause'
'anﬂther revolution thereof.
~with this action the eccentric. H « causes the
lug 48 to enga,ﬂ'e don' %%, moving the same so as
to bring the pin. 4 mto engagement with the
ﬂ'ulde 1.5 thus eausing the port ¢’ of the valve

Slmulta.neoug |

70
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e to 1emster with the opening d'?in the valve-

cham ber thereby admitting steam or the like

At this sraﬂ'e the guide %% has 1cc

to the. latter
depressed the dog 2, so thdl} the same will dls-
engage itself from lun‘ i8, allowing valve e’ to

From what has been said it mll be. obsex ved

_Lhat my 1mpmved rotary engine is. ex:ceed-
ingly simple and i mexpen.swe, and belng com-

posed.of -but few parts is. not liable to readlly
It will
be par ticularly observed that btea.m or.the

is taken up automatically. Another advan-

~Iclaim as my invention—

| return. to its. norma,l p081t10n thus cutting
.oft, the shock of the return of said. Valve be—-.
_-._1110' broken by the dash- pot 7', as usual.

10§

TTO

11§

-tage lies in the construction of the [}1&.130[‘1 and
its shoe, whereby a new shoe may be 1eadlly --
_substltuted With expendlture of but a mini-

‘mum amount of time and labor . 120

1. In a rotary engine, a main eylmder a

piston mounted Lhelem and having a longi-

tudinal slot, a shoe h:—:wmg an en]drﬂfed hefmd
‘and a comracted portion fitting wwhln said
‘slot. and provided with inner bearmg-shoul-.
ders, and means for a,dmlttmg stea,m or the
._._hke to said cylinder. . -

2. In a rotary engine, a main cyhnder a

rotary piston mounted therein and havmfr a
longitudinal slot, a shoe secured within smd‘_‘
;Slot and prowded with inner bearm'r-shoul-

ders and an outer enlargement ha,vmg a lon-

.gltudmal T - Shaped slot a packmg-strlp

125
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corresponding to the &hape of said slot and

- located therein, a plate-spring interposed be-

Io

- tween the bottom of said slot and the under
side of said packing, and means for a,dmlt- |

ting steam or the like to said cylinder.
3. In a rotary engine, a main cylinder, a

hollow cylindrical . plSEOIl mounted therein
and provided with a longitudinal slot, a shoe

having a contracted portion fitting wﬂshm sald
slot, and provlded with bearmﬂ*-qhoulders fit-

| t.mﬂ‘ a,ﬂ‘amsb the inner Derlphery of said pis-

ton a spring-pressed- packing-strip carried

by said shoe, and means for adlmtt-mﬂ* stea,m

" or the like to said cyhnder

.20

" rotary piston mounted therem and having a.
longitudinal slot, said piston having annular |

30

- for admitting

35

4

4. In a rotary engine, a main eylmder a
“hollow cylindrical piston mounted therein
and having a longitudinal slot, a shoe secured

within sald slot and also havmg a longitudi-

nal slot, said shoe.having shoulders bearing

against the inner: per'lphery of said piston, a

packmg-stmp located in the slot of said shoe,f
‘a spring interposed between said packing- .
‘strips and the bottom of said slot, and means
for admitting steam or the llke 1o s.:ud eyl-
inder. |

5. In a 10tarv encrme ‘a main cyhnder'

grooves 1n 1ts ends a shoe secured to the slot

in said piston, end plates h.:wmo' flanges fit- |
ting in the grooves of said plston, springs

be@rlno* a,ga,mbb said end plates, correspond-
ing end plates carried by said shoe, and means

steam or- the llke to sa,ld cyl
inder. - | |
6. In a robary engme, a 'maiu’ cylinder a

rotary piston mounted in said cylinder, a ro-
tary main valve of approximately triangular
form arranged to control the admission of
steam or the like to said cylinder, the longi-

tudlﬂdl faces thereol bemu' concaved on Lhe
same radius as the inner Llrcumference 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 opemted by said piston
for automamea,lly operating sald valve.

7. In a rotary engine, a main: ¢ylinder, a

-rotary piston mounted therem a main- valve-g
‘chamber communicating with sald cylinder,

a main valve of appmxuuately triangular

- form and carrying spring-pressed packing-

53

strips, the longitudinal faeces of said valve be-
‘ing concaved on the same radius as the inner
clr(,umterence of said eylinder, whereby when.
" one of said faces becomes worn, the remain-
- ing faces may be successively presenbed and

“means for admlttlng stedm to sald va,lve-

60

chamber.
8. Im a rotary eugme, a main cylmder a

rotary piston mounted therein, a main-valve
“¢hamber communicating with said cylinder,

~ a main valve of a,pprommately triangular

form provlded with longitudinal grooves, the

longitudinal faces of said valve being con-

eaved on the same radius as the inner cir-
cumference of said cylinder, whereby when

one of sald faces beecomes worn or otherW1se
unfit for use the remaining faces may be suec-
cessively presented, spring-pressed packing-
strips located in sa,ld ogrooves, 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 cylmder,
rot&ry piston mounted therein, a main-valve
chamber communicating with sald cylinder,

70

75

amain valve mounted therem and having lon-

gitudinal grooves formed therein a.nd pro-
vided with lateral enlargements, packing-

'qtrlps located in said grooves a,nd having

shoulders fitting within said enlargements,

. springs bearing against said pa,cklng-strlps

means for operatm said valve, and means

for admitting steam or the hke 130 sald ma,m-
valve chamber | |

10. In a rotary enﬂ*me, a main 03 1mder, |

'rotmy piston mounted therein, a main-valve

chamber communicating with said cylinder,

a main rotary valve mounted therein and

having radiating recesses formed in its ends,

| Sprmmpressed pla,tes located in said recesses,
means for rotating said valve, and means for
admitting steam or the llke to sa,ld main-
valve chamber. o

11. In a rotary 6110‘111(3, a main: evlmder

rotary piston mounted therein,a main-valve

‘chamber communicating with S&ld c¢ylinder,
a main valve loecated in said chamber and
‘having annular pockets in its ends provided
~with. mdmtmw slots or recesses, a ring-like
“plate fitting in each of said annular paekets |
and havmg radiating arms corresponding to |
said slots or recesses, springs bearing against
said plates, means for rotating Sdld main

valve, and means for admitting steam or the
like to said main-valve eha,mber

13. In a rotary engine, a main eylinder, a

rotary piston mounted therein, a main-valve

chamber cominunicating with sa,ld. 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 ha,vmﬂ' an-

‘nular pockets in its ends provided with ra-
diating slots or recesses in alinement with
the %lots or grooves formed in said packing,
a ring-like plctt,e, fitting in each of said a.unu-"

lar pockets and h{wmg radiating arms corre-
sponding to said slots or recesses, springs

‘bearing against said plates, means for rotat-
ing smd va,lve, and means for admitting

steam or the like to said valve-chamber.
14. In a rotary engine, a main eylinder, a,

.............

80

9o |

| & 95

rotary piston mounted therein, a main- _valve e
chamber communicating with smd cylinder,
‘a main valve mounted Lheveln having reeesses. -
formed in its ends, said recesses bemw 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 ad mitting
steam or the like to said cylinder. .
12, In a rotary engine, a main oyhnder a

100
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'rotary plston mounted therem a. main- V&LlVE:  and. means for a,utomatlcally disengaging

~ chamber communicating with said. cylmder |

a. main valve located: therein, means for au-

tomatically rotating the same, an auxiliary-

- ¢ valve chamber arx'anﬂ'ed on a horlzgntal plane
- with. said. ma,m-valve chamber, a partition-

wall separatmw said valve- cha,mbers and hav-
ing a port or. opening,

.port or openm a,nd means: for 1*ock1ng sald
- shaft. SR - -
;'_'i"r,‘jrmam shaft mounted in said: eylinder, a ro-
- tary piston keyed to said shaft, and located

- within said:¢ylinder, a main valve armngedi
- to control the admission of steam or the like |
~ tosaid cylinder, a cam-wheel loosely mount-
ed.on a projection of said main cylinder, gear- |

| '_'.2-0'
~ ing operated by said main shaft and meshing
~ with said cam-wheel, and a lever operated

by said. eam-wheel arranwed to xemprocate

-said main. Valve

"2_5 © 16. In a rotary engme a main cylmder

e

- 30

8 rwheel loosely mounted on said main cylmder

- gearing operated by said: main shaft- and

~meshing with said cam-wheel; and a bell- | -
‘erank lever pivoted to said main cylmder and.
having a.toothed segment at one-end in en-

35

'- fr.:tgement with the pinion of said main-valve

o ~shaft, the opposite end of said bell-crank le-
ver bemc-' in engagement w1th S&ld cam- wheel-_

'__40_---_a,nd 0perated thereby

45

- auxiliary-valve shaft.

comm umcdtmﬂ' with said main-valve cham-

" ber, a shaft-mounted in the former, a valve |
_— keyed to said shaft, an eccentric Opel‘ated by
© 65 said.piston, a lever keyed to said valve-shaft

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 |

15. In a rotary engine, a main., cylmder a |

~ main shaft mounted in said: eylinder, a ro-
. tary piston keyed to said shaft and located |
- within said eylinder, a main-valve chamber |
- _communicating with said: eylinder, a. shaft
mounted therein, a main valve keyed to said
shaft, a pinion also keyed to said shaft, a cam-

17. In a rotary engine, a main cylmder a.|
- main shaft mounted in said cylinder, a ro- |
. tary piston keyed thereto and located within
| said- cylinder, a main-valve chamber com-
municating with said eylinder, a main valve.
mounted therein, means for rotating the same,
- an a,uxﬂla,ry Valve chamber - commumcatmg:-
with said main-valve chamber, a shaft- mount-
ed 'in the auxiliary-valve. chamber a valve |
"-keyed thereto, an arm projecting from said:|
- mainecylinder, a,sleeve loosely mounted there-
- on and carryving a pinion, a second pmlon;
- meshing theremth and keyed to said main.
_ shaft, an eccentric keyed to said sleeve, and:
55 connections between said eecentrlc and smd

gage sald dog

 rotary piston mounted therein, a main-valve
chamber communicating with sald cylinder,
.& main valve mounted therem means forro-
~ tating the same, an aumlmry-valve chamber

| a.ld bell-crank lever from.said eccentric.

'19. In: a rotary engine, a main cylmder
rotary piston mounted therein, a main- valve
chamber communicating with said eylinder,

“a.main valve mounted therein, means for ro-
_tating the same, an aumlmry-valve chamber

communicating. w1th said. main-valve cham-

‘ber, a shaft mounted in the former, a valve
keyed t0:said shaft, an eccentric opera.ted by

said piston, an arm or member loosely mount-

ed on said auxlllary—valve shaft.and having
pivotal conneection with said eccentric, a lever
keyed to said valve-shaft and designed to be
‘engaged by said arm or member,; and means
forantomatically dlbenn'aﬂ*mtr sald lever from

sald arm or member. -
20. In a rotary engine, a main cyhnder a

'rotary piston mounted therein, a main-valve
chamber communicating with. sald cylmder a
main valve mounted therein, means. for ro-
tating the same, an auxﬂmry-v&lve chamber.
communicating with said. main-valve cham-
‘ber, a shaft mounted in.the. former, a valve
keyed to said shaft, an eccentric operated by
1 said piston and ha.vmtrdwerﬂ*mg arms, a plate
connecting the ends of said arms, an arm or

member loosely mounted on said.aunxiliary-

‘valve shaft: and pivotally connected. to said
plate, a lever keyed. to said valve-shaft and

designed to be engaged by said arm or mem-

_ber a.nd means: for automamcally disengag-
ing said lever from: said arm-.or member.

21. In a rotary engine, a main cylinder, a
rota,ry piston mounted therem 2 main- valve

chamber.comm unicating with sa,ld cylinder, a
{ main valve mounted: bherem means. for op-

erating the same,an auxﬂl_hary.—mlm 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 dUXlll&I’y-

valve shaft and havinga spring-pressed dog
‘an arm loosely: mounted_ on. said. valv_e-shaft
and pivotally connected- to said eccentrie, a

lug: carried by said arm and designed to en-

22. In_a rotary engine, a- main cyllnder a

_rotary piston’ mounted therein, a main-valve
chambercommunicating with sa.ld cy lmder a
main:valve mounted therem ‘meauns for op-
“erating the same, an a,uxl]nry valve chamber
_commumcatmg w1th sald main-valve cham-
ber; a shaft mounted in the former, a valve

| - "_keyed to said auxiliary-valve shaft a,nd hav-
18. In a rotary engine, a main cylinder, a

, and . means for automatically
_dlsenﬂagmﬂ' sald dog from. said lug.

75

801-

go

95

I00 .

105

LXO

1'15

120

Ing a Spl‘lng-nressed dog provided with a lat-

eral pin, an arm loosely mounted on said

‘shaft and pivotally connected to said eccen-
trie, a lug carried by said arm and designed
1o engage said dog
engage said pin, Whereby said dog will be de-

pressed. |

, and a guide designed fo

23. In-a rotary engme, a main cylmder a

rotary piston mounted therein, a main-valve.

and designed to be en O'a,ﬂ'ed by said eccentrie, | chamber commumcatmg w1th smd cylmder,
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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 |

5

5 keyed to said shaft, an eccentric opel ated by
said piston, means for adjusting the same, &

lever keyed to said auxiliary- valve shatt a,nd'

- having a spring-pressed dog, an arm loosely

| mounted on said shaft and pwotally connect-
- 10 ed to said eeoenm ic, S.‘:le arm bemcr designed

e

5

to engage said dog, a curved guide designed
1o depress sald do and means for adj usting :
‘said guide.

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

GIDEON R IBACH

 Witnesses: :
A, B. HUTOHINSON‘,
- ERNEST H. WAY.
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