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To all whom it 'nun/ CONCETTL:
Be it known that I, JAKOB THEEMLING, a

‘¢itizen of the Unlted States, and a rest ident

of Union Iill, in the county of Hudson and
State of New J ersey, have invented new and

~useful Improvements in Rotary Engines, of

IO

20

which the following 18 & Spec1ﬁca.t10n
This invention relates to improvements 1n

rotary engines, and relates more particularly |

to certain improvements in the construction,
form, and arrangements of the several parts
of the engine, so as to render the same com-
paratively simple in construction, positive in
action, and which will run with a small
amount of friction. |
A further object is to provide a rotary en-
oinein which the stationary partis yieldingly
mounted upon a stationary support and the
movable part 1s secured to the spokes of a

driving- wheel Whleh I8 to be driven by the en-
oine.

A still further object is to plovlde a rotmy
engine which 1s well adapted for use in con-
rection with any fluid power—such, for in-
stance, as steam or gas—the said engine be-
ing so coustructed and arranged that its

- movement may be instantly and readily re-
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versed.

A practical embodlment of myinvention is
represented in the accompanying drawings,
in which— -

‘Figure 1is a face view of the engine and a
pertwn of the wheel to which the movable
part is attached and the stationary support
on which the stationary part is mounted.
Fig. 2 is a similar view with certain of the
parts broken away to show more clearly the

interior construction of the engine. Ifig. 3

18 an enlarged partial section taken in the

plane of the line A A of Fig. 1, the yielding

abutment and 1ts controlhng parts being
shown at the limit of theirinward movement
Fig. 4 is an enlarged -detail section taken in
the plane of the line B B of Fig.1l. Fig. b is

~an enlarged detail view of "several of the

valve- contmllmﬁ' devices. Ifig. 6 1s a detail
plan of the means for securing the movable
part of the engine to the wheel Cwhich it is in-
tended to Lhu e, and IFig. 7 1s a side view of
the same.

The spokes of the driving-wheel, to thh
the movable member of the engine is secured,

are d'enoted by 2, and the support upon which
the Smtwnary membel of theengineis mount-

of the engine is yieldingly supported on the
support d and the movable member of the
| engine is. clamped to certain of the spokes 2
of the wheel.

Proceeding to desecribe the smtmnat y mem-
ber of the engine, a main inlet-pipe 4 1s pro-
vided with two branches 5 and 6, leading, re-

ed is denoted by 3. The stationary member

6o

| spectively, to two annular chambers 7 and 3 -

at the central portion of the stationary mem-
| ber of the engine. Twoseries of alternating

annular chambers 7 and 8 to a common an-

nular piston-chamber 11 in the periphery of

conduits 9 and 101lead, respectively, from the :

the rim 12 of the stationary member. The '

branch pipes 5 and 6, leading from the main
inlet-pipe 4 to the annular chambers 7 and 3,
are provided with suitable two-way cocks 13

fluid to the one or bhe other of the annular
chambers 7 and 8 and at the same time con-
necting one or the. other of the chambers 7
and 3 Wlth one or the other of the exhaust
outlet-pipes 27 28. The alternating conduits
9 and 10 are provided with self-seating posi-
| tively operated valves 15 and 16, the valves

| serving as outlet-valves when the motive fluid

1 1s per m1tted to enter the annular chamber?7, .

and the valves 16 serving as inlet-valves and

the valves 15 serving as outlet-valves when

the motive fluid is permitted to enter the an-
nular chamber 8 for rev er sing the movement
of the engine.

The outer rotary member of the engine com-—

prisesan annularring 17, having ﬂlllllllﬂ"llll“‘ |

13, of antifriction meta’l which engages the

15 serving as inlet-valves and the valves 16

70

and 14 for directing the flow of the motive .

fe

90

periphery of the rim 12 of the statmnmy mem- |

ber with an easy sliding fit.
In the accompanying dlawmws I have rep-

valves 15 and six conduits 10 with their re-
spective valves 16, and have provided the an-
nular piston-chamber with  six stationary
abutments 19, each one interposed between
the mouths of two adjacent conduits 9 and
’ 10, which abutments conform to the concave

| cross-section of the piston-chamber and bear
against the antitriction-lining 18 of the rotary

member 17 of the engine.

resented six conduits with then respective.

95
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I provide the rotary member with a pluaral-

ity of ball-pistons 20, (in the present instance

four are shown,) which fit the concave walls
of the annular-piston-chamber’ 11 and are ar-

ranged totravelalong withinthesame. These
ball pistons are controlled by a stationary

 cam- -plate 21, fixed to the stationary member

IO

1

~ends of the casings and the backs of the fol--
lowers for holdmﬂ' the pistons snugly against

20

by a series of bolts 29, which cam-plate is pro- |
vided in its inner face with an irregular an- |

nular eam-groove, along which: travel studs
or rollers 2:.: at the inner ends of radially-re-
ciprocating bars 23, the outer ends of which
are engaged with spring-actuated followers
24., ﬁtted to slide within the piston-casings 25.
Sprmfrs 26 are interposed between the outer

the concave walls of the annular piston-cham-
ber. Ball socket-pieces 30 31 are inter posed

between each of the balls 20 and its spring-

actuated follower 24, which socket-pieces are

so hinged to the follower that they will force !
“the ball into its position in the piston-chan-

- ber, will permit the ball to rotate freely, and

23

35

 to the ball.
is so formed that the qprmw-aetuated follow-

will automatically take up all wear. The in-
ner walls of the casing are made flaring op-

posite thehinged _socket'—pieees topermitthem |

to spread slightly, and thus adjust themselves
The cam-groove in the plate 21

ers and socket-pieces will be forced outwardlv

and the balls released as they auwe at the

several stationary abutments 19.
The several valves 15 and 16 are opened at

predetermined intervals by means of two an- |

nular series of plates 32 33, the annular se-

~ riesof plates 32 for controlling the movements
- of the valves 15 being located upon one face

45

- of the engine and the annular series of plates
16 being located upon the other face of the
~engine.

33 for controllmfr the movements of the valves

- The V.ﬂ,l-VeS 15 and 16 are of the self-seating

type in which the pressure of the motive fluid

normally holds the valvesseated. Thevalves

“therefore will also normally held the plates

- 39 and 33 at the limits of their on tward move-
- ‘ments.

RO

the movable member 17 of the engine, and the

55

-in a bracket 36, and each roller 35 is mounted.

6o

- The plates 2

movable member.

are sucees&wely operated
npon by a plurality of rollers 34, carried by

plates 33 are successively operated up0n by
a plurality of rollers 35, also -carried by the
There are six of these
platesin each of theseries, one for each of the
valves, and there are four of the rollers 34
and four of the rollers 35, one pair for each of
the ball-pistons 20. Ea(,h roller 34 ismounted

in a bracket 37, the two brackets being se-
curely fastened to the outer member 17 by
means of cross-bolts 38 39. The roller 34 is

- mounted to rotate in a‘curved recess 40 in the
‘bracket 36 by providing the roller with an

-annular groove 41, which is engaged by the

end of the SCrew 42 The roller 35 is simi-

'larly mounted in a recess43in the bracket 37 | the enﬂ'me, and the Stud 64,

ary member of the engine.

I and is provided with an annular peripherai

oroove 44, which is engaged by the inner end
of a screw 45, 'The brackets 36 and 37 over-
lap the sides of the ring17of the rotary outer

7

member and the sides of the rim 12 of the sta-

tionary inner member for holding the outer

member in its position on the inner member.
Each of the valve-controlling plates is con-

necth to its valve in the followmn* manner:

75

The valve is provided with an inwardly-ex-

tended stem 46, which passes through a suit-

able packing-box 47, and is provided on its

inner end with a laterally-extended pin 48,

1 having antifriction-rollers 49 50 thereon, the

said pin and rollers being sufficiently long to
enter corresponding elongated recesses 51 in
two plates 32 33 upon the opposite faces of the
engine. Kach of the plates is provided with

8_0

a curved elongated slot 52, struck from a ra-
dius having the pin 48 as a center, through -

which elongated slot extends a stationary fal-

crum-stud 53, screwed or otherwise rigidly se-
cured in one face of the rim 12 of the station-
The yoke 54 has

1¢

its opposite branches promded with longitu-

dinally-elongated slots 55, which engage the.

stud 53 upon opposite s1des of the p]ate The
branches of the yoke 54 are further provided
with transverse elongated slots 56;arranged
to intercept the slot 52 in the plate. A loose

As the valve-controlling roller 34 or 35, car-
ried by the outer or rotary member of the en-
cine, travels along the outer edges of the se-
ries of plates 32 or 33 the roller will succes-
sively depress the plates and open the valve
15 or 16 in the following manner: The roller

motion until the stud 53 engages the outer
end of the elongated slot in the plate. The
further mward pressure of the plate by the
roller will cause the laterally-extended pin

48, carried by the valve-stem, to be forced

mwardly, thusopening the valve. Thismove-
ment will cause the loose stud 57 to travel
along in the two transverse slots 56 of the
yoke 54 and the slot 52 in the said plate.

I provide the following mechanism for ad-
justing the plates with respeeb to the valve-
controlling rollers, so that the valves may be

‘held open a greater or lesser length of time.

An annular cam-plate 58 is located between

the piston-controlling cam-plate 21 and the

yokes 54. This cam-plate 58 has a limited
rotary movement by prowdmw elongated
orooves 59, concentric with the axis of the en-
gine, WhlLll are engaged by the bolts 29, which

secure the piston- eontrollmn' cam- plate 21 to-
This

the btamonaly member of the engine.
cam-plate 58 is provided with six irregular

elongated slots each comprising a concentrlc
| centra,l portion 60 and diagzonally outward

oppositely extended wings 61 62. ILach one
of these cam-glots is fitted to receive a stud
63, carried by the yoke 54 upon one face of
mued by the

95

| stud 57 is located in the two transverse slots
56 of the yoke 54 and the slot 52 in the plate.
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| plc]:te' 21.

‘to each other.

75.
is mounted on the stationary sunporb 3, SO

end of a transversely-extended pin 65, car-

ried by the corresponding yoke 54 upon the
opposite face of the engine. Supposing the
yokes tobeinthenorm 5,1,1 positionshowninthe
drawings and it be required to lessen thetime
which theinlet-valvesare open without lessen-
ingthe time which the outlet-valves are open
the cam- plate 58 is rotated a short distance in
one direction by means of its operating-han-
dle 66, which projects through a cuwed slot
67 in the stationary piston- contl olling cam-
This movement will feree one of
the studs 63 64 outwardly, thus alsomoving its

yoke 54 outwardly. This will move the 10086-

stud 57 upwardly along the elongated slot 52
in the plate, thus pelmlbtmﬁ' the forward end
of the plate to swing outwardly and. the rear
end of the plate t0 swing inwardly, so that
when the valve- contlolhnﬂ' roll carried by the
movable member of the engine passes over
the plate it will hold the plate depressed for
a shorter time. To guide the yoke in its in-
ward and outward movementb, I provide a
serew 63, which travels in a groove 69 in the
inner branch of the yoke, whlch screw is se-
cured to the statlonar‘y membel of the en-
oine. .

The means w lneh I haveshown for connect-

'ing the movable member of the engine fo the

drwmn'-wheel and spoke, so as to permit a
slight 3181611110' movement between the said
member and spoke foradjusting the two rela-
tiveto each other,isconstr ucted and arranged
as follows: A txm -part clip comprising an

outer part 70 and an inner part 711s cla,mped

to the spoke by means of bolts 72. -Theinner
part 71 is provided with a laterally-extended
rectangular plate 73, which enters an .open-
ended recess 74, the sides of which are con-
vex, so that they permit a slight yielding

“movement between the outer member 17 and

the spoke 2 for adjusting the parts relatively
The plate 73 is secured to
the outer member by means of a central bolt
The stationary -member of the engine

as to yield Sll?ht]y by the following means:
A box 76 embraces three sides of the 3up-

port 3 and is bolted in'its position within the.

central portion of the stationary member. A
spring - actuated bearing - plate 77 is-inter-
posed between the centr al portion of the sta-
tionary member and the other side of the sup-
port, which spring-actuated bearing-plate has
a very slight yielding movement, so that it
y1eld1nﬂ'1y supports the said statlona,ly mem-
ber. This bearing-plate 77 is hollow and 1s

provided with a central stud 78, which may
enter a hole 70 in the lower end of an adjust-
able screw 80, carried by the stationary mem- |
The supportmw—splmw 31 surrounds

ber.
the central stud 78 within the bearing-plate
77 and is interposed between the bearing-

plate and an adjustable retaining-plate 82 |
This retaining-plate 82 may be adjusted to
just the strenﬁth of ‘the spring by means of
the ad] ustmn-smew 80, which bears against |

I the bae]{ of the

- -able member.

md pl&te
‘serves to lock the adjusting-serew 80 inits dif-
ferent adjustments. Two sectional packing-
rings 84 85 are located around the periphery
of the stationar y member of the engine upon
opposite sides of the piston- chamber

caged with the antifriction-lining of the mov-

eaeh other by means of sectional follower-
rings 86 87, which are held under pressure

i-by means of a plurality of springs 88 89, inter-

posed between the innerfaces of the followm-

By this means 1 am en-

rings 84 85 in a convenient manner.,
The operation of my engine 18 as follows

Presupposing that the. movable member of

the engine, and thereby the wheel, 1s to be
driven in- the direction indicated by the ar-
rows, Figs. 1 and 2, the - two-way cock 13 is

turned to close. the outlet 27 and open com-
' munication from the inlet 4 to the annular

chamber 7. The two-way cock 14 is turned

| to close communication from the interior of
the annular chamber 8 to the outlet 28. - The

motive fluid will be caused to flow outwardly
through the conduits 9, ready to be admitted

'.3,.

A lock-nut 83

These
packing-rings 84 85 have their outer faces en- -

75

These antlfrlctwn pa,ekmﬂ'- ,_
rings are fed outwardly and laterally toward

80
| rings, and adjusting-serews 90 91, carried by
the rim of the stationary. member at inter-

| vals along the same.
abled to take up the wear upon the packing-

90

95

to the annular piston- ehamber through the

valves 15 when the valves are opened.  The

valves 16 when opened will permit the escape

of the motive fluid through.the conduits 10
into the annular chamber 8 and from thence

out through the outlet 28. The times of admit-

ting the motive fluid.to the piston-chamber

and the length of time which the inlet-valves
may remain open are regulated by the means
hereinabove fully set forth -As the ball-pis-

tons reach the several sta,tlona,ry abutments

theyare released to permit them to pass over

the abutmentsin the manneralsohereinabove
fully set forth. -When it is desired to reverse
the action of the engine, the two-way cock 13

is turned in:a direction -to open communica-

tion from the interior of the annular cham-
ber. 7 to the outlet 27 and close communica-

tion to the inlet 4, while the two-way cock 14

JOO

105

110

II5

is turned in a dueebmn to, open communica-

tion. from the:inlet 4 to the annular chamber

S and. close. commumcatwn throufrh the out— | 120

let 28, .
Itis evident that chann‘es mwht be resmted
to in the form, constluctlon and arrange-

ment of the several parts W1th0ut depar tmn‘ |

from the spirit-and- scope of my mventwn
Hence I do notwish tolimit myself strictly to

the stluebme 11816111 shown and de‘sembed

buat - ~
VVhat I claim is—
1. In combination, a statmnmy suppmt

driving-wheel and a rotary engine comprising
a stationary member mounted on the support
and a rotary member adjustably connected
to the %DOLBS of the w heel for ELL]JIISEH]"’" the

125

a 130




rotary member Wlth respect tothe said spokeb

- substa,ntm.lly as set forth.

rn

. the spokes of the wheel, substantially as set |
- Torth. |

10

2. In combination, a stationary suppmb a
driving-wheel and a rotary engine comprising
a st-a.tiona,ry member yieldingly mounted on
the support and a rotary member secured to

3. In comblnatwn a statlonary support

driving-wheel and a rotary engine comprising
-a sta,tlonary member yleldmn*ly mounted on
the support and a rotary member adjustably
~connected to the spokes of the wheel for ad-
justing the rotary member with respecb'to the

said spokes, substantially as set forth.
4. In eombination, a statlonary sunpmt a

driving-wheel, a rotar y engine comprising a

- stationary member mounted on the support

20

and a rotary member and clips for securing
‘the rotary member to the driving-wheel, Sub
‘stantially as set forth. |

5. A rotary engine comprising a stationary

member having an annular piston-chamber,

stationary abutments in the chamber, a ro-

tary member, ball-pistons carried thereby

and fitted fto travel along within the said pis-

- ton-chamber and over the abutments, means

for controlling the inward and outward move-
ments of the ball-pistons and means for con-
trolling the admission and the escape of the
motive fluid to and from the piston- ehamber

substa,ntmlly as set forth.
. 6. A rotary engine comprising a st%tlonary |

| membel having an annular piston-chamber

35

in its periphery-, motive-fluid inlet and outlet
ports, stationary abutments located between

each pair of inlet and outlet ports, a rotary |

" member, and spring-actuated ball-pistons fit-
~ted to travel along within said piston-cham-

‘ber and over the abutments and means for
~controlling the admission and escape of the
‘motive fluid to and from the piston- chamber

. substantially as set forth.

45

7. A rotary engine comprising a stationary

member having an annular piston-chamber
1n 1t8 per 1phe1y and twoinner annular cham-

bers, alternating inlet and outlet conduits

_eenneetmg the inner annular chambers with
- the piston-chamber, valves for opening and

50

closing the condmts stationary abutments
between the two condmts of each alternatmﬂ*

pair, a rotary member, spring-actuated ball-

- pistons carried 'thereby and fitted to travel
~ along within the said piston-chamber and

55

over the abutments and means carried by the |

- rotary member for controlling the operation

60

of the valves in the conduits in the station-
~ary member, substantially as set forth.

8. A rotary engine comprising a stationary i
member having. an annular piston- chamber
- with abutments therein, motive -

fluid inlet

~and outlet conduits arranged in pairs,valves
therefor, an annular series of valve-operating
plates for operating theinlet-valvesand a sec-
ond series of valve-operating plates for oper-
ating theoutlet-valves, a rotary member, ball-
carried thereby and fitted to 131*:;1?61

- pistons

- 697,693

alonﬂ within said pIStOIl -chamber and over
the abutments and rollers carried by the ro-

tary member in position to successively en-

ling plates for opening the valves at prede-
termined intervals, substantially as set forth.
9. In a rotaryengine, astationary member,
a piston- chamber therein, a motive-fluid con-
duitleading tothe piston- ehambel avalve for
opening :emd closing said conduit, a valve- -0P-
erating plate pwoted to the statlona,ry mem-
ber, and connected with the valve-stem, a ro-

| tary member, a piston earried thereby and a
rolier carried by the rotary member in posi-

tion to force the plate inwardly to open the

valve, substantially as set forth.

10. In a rotary engine, astation ary 1nembe1

'havmn' a piston-chamber therein, a motive-

fluid conduit communicating with ‘the piston-

1 echamber, a valve for opening and closing said
‘conduit, a valve-operating plate fulerumed
ou the stationary member and connected to
the valve-stem, a movable cam-plate for ad-

justing the Valve -operating plate, a rotary
member, a piston carried thereby and a roller
carried by the rotary member in position to
depress the valve-operating plate for opening
the valve, substantially as set forth.

11. Inarotary engine, a stationary mewmber
having an annular plston -chamber therein,
fluid inlet and outlet conduits communicat-

‘ing with the piston-chamber,valves for open-
ing and closing the said condmts a series of
valve operatmﬂ' plates upon each face of the
‘engine for operating the inlet and outlet

valves, respectively, the said plates being ful-
crumed on the stationary member, a cam-
plate having a limited rotary movement in
opposite directions for adjusting the two se-
ries of cam-plates for controllmﬂ' the length
of time that the valves shall remain open, a

rotary member, pistons carried thereby and

rollers carried by the rotary member in posi-
tion to engage the two series of valve-operat-

ing plates Tor successively operating the

valves substantially as set forth..

ogage the two annular series of valve-control- -

75
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12, In a rotary engine, a stationary member '

having an annular piston chamber therein, a

_rotary member having spring-actuated ball-
‘pistons fitted to travel along within said pis-

ton-chamber and a sbatwnary cam-plate con-

nected with the ball-piston for controlling the

inward and outward movement of the same,
substantially as set forth.

13. In a rotary engine, a rotary member,
ball-piston, a casing, a sp11nfr-d0tuated fol-

lower within the casing and hinged socket-

pleces interposed'between the]ball-piston and
the follower and hinged to the follower, sub-
stantially as set forth. - |

14, In combination, a valve, a valve-oper-
ating plate connected with the valve-stem and

I15

I20

125

having anelongated groove therein, a support 130

having a stationary fulerum within the said

groove, ayoke havingan elongated grooveem-

bmcmﬂ‘ the fulerum a,nd a tmnsverse gTo0Ve

1 thereul, a loose stud located in the smd trans-
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verse groove and the elongated groove in the |

plate and means forraising and lowering the
yoke for adjusting the position of the loose
pin with respect to the fulerum for adjust-
ing the movement of the plate, substantially
as set forth.,

15. Incombination, two valves,a valve op-
erating plate for each valve connected there-
to and having an elongated slot therein, sta-
tionary fulerums for each platelocatedin the
sald elongated groove, a yoke for each plate

having an elongated grooveembracing the ful-

crum and a transverse groove therein, a loose
stud located in the said tl ansverse groove and
the elongated groove in the plate, a rotary
eamﬂ-plate havin oanirregular cam-slot there-
in comprising a concentric central portion and
two outwardly-extended wing porfions, the
sald yokes being provided with studs engag-
ing said slot, wheleby when the cam-plate IS
mOVed inonedirection or the other, the move-

- ment of the one or the otherof the valve-op-

erating plates is adjnsted, substantially as
set fmth |

16. A rofary enn‘me eompnsmg a circular

- stationary membel,a rotary ring-shaped mem-
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ber mounted on the periphery of the station-
ary member and confining-brackets secured
to the movable member and overlapping the
opposite faces of the stationary member for
holding the rotary member in position there-
on, substantially as set forth.

17. A rotary engine comprising a circular
stationary section having an annular periph-

eral piston -chamber therein, a rotary mem-

ber mounted on the per 1phely of the station-
ary member, ball-pistons carried by the ro-
tary member and ‘fitted to travel along the
sald piston-chamber, packing-rings, triangu-
larin eross-section, located along the periph-
ery of the stationary section upon the op-
posite sides of the piston-chamber and spring-

actuated adjustable follower-rings for fore- |

o

ing the packing-rings snugly against the face
of the rotary member and against the walls
of the ball-pistons for taking up wear, sub-
stantially as set forth.

-18. In combination, a wheel, a rotary en-
ogine comprising a stationary member and a

-rotary member, and means foradjustably con-
necting the rotary member with the spokes

of the wheel comprising a plurality of split
clips embracing the spokes and having later-

GO

ally-extended rectangular plates and open-

ended recesseson the periphery of therotary

member having convex sides which recesses

are adapted to receive the clip-plates and
bolts for securing the centers of the eclip-
plates to the rotary members, substantially
as set forth.

19. In combination, a sta,tmnfwy support,
a rotary engine and means for yieldingly

53

60

mounting the engine on the support compris-

ing a box embracing three sides of the sup-
port and a splinw-aetu,&ted bearing-plate in-
terposed between the engine and the other
side of the support, substantlally as set forth.

20. In combination, a stationary support,
a rotary engine comprising a stationary mem-
ber and a rotary member mounted thereon
and means for yieldingly mounting the sta-
tionary member on the support comprising a
box embracing three sides of the support, a
spring-ac unated follower-plate interposed be-
tween the other side of the support and the
stationary member and means for adjusting
the spring tension the1eof substantially as
set forth.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 18th day of May,
1901.

JAKOB THEEMLING.

- Witnesses:
FREDK. HAYNES,

C. S. SUNDGREN.
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