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~ " in Rotary

. tion of my invention, reference being-had to |
| ‘the accompanying drawings, wherein—

HENRY NAGEL, OF CHICAGO, ILLINOIS.

ROTARY ENGINE.

- SPECIFICATION forming part of Letters Patent No, 548,812, dated October 29, 1895,
Application filed February 12, 1895, Serial No 538,124, (No model) .

To all whom it may concern:

Be it known that I, HENRY NAGEL, a citi-
zen of the United States, residing at Chicago,
county of Cook, and State of Illinois, have in-
vented certain new and useful Improvements
Engines; and I declare that the
followingis a clear, full, and exact specifica-

Figure 11is a front view of my rotary en-

- gine; Fig. 2, a vertical section through the
. valve-chest; Fig. 3, a vertical and Fig. 4 a
- bhorizontalsection throughanengine designed

s

to run in onedirection only; Fig. 5, a vertical

and Fig. 6 a horizontal section through a re-

~ versible engine constructed on the same prin-
- ciple. Fig. 7 isadetailshowing arrangement
- of ports and of the oscillating valve opening
.~ and closing them. Figs. 8 and 9 are details

of gear operating the oscillating valve and

- regulating the speed of the engine.

- spounding parts. - '
- - My invention relates to rotary engines; and

- Similar letters of reference indicate corre-

it consists of combinations of parts usually

- employed in construction of this class of en-
- gines with new parts devised for the purposes
- desired to be obtained by my invention.

30 |

Engines constructed in the manner as I

have shown in the accompanying drawings |

- are capable of being driven by any of the
~ known elastic agents--as steam, hot air, gas,

- &ec.—and may also be constructed in such
- manner to serve as pumps, ventilators, com-

35

pressors, &c. - - 3 |
The non-reversible engine shown in sec-

o tions in Figs. 3 and 4 consists, principally, of
~ the cylinder @, mounted on a suitable base A,

40

- pillowed on suitable columns arranged on

and of the revolving piston b, rigidly keyed
to the shaft ¢, projecting through both ends
of the cylinder ¢ and revolving in bearings

~ Dboth sides of the cylinder. Piston b is fit-
. ted snugly into the inner space of the cylin-

45

der o and provided with channels d’ and &2,

- into which the elastic agent (steam, hot air,

. - gas, &e.) is admitted through ports E’ and E?
~ alternately. Abutments £/ and f? are set in

50

- channels d’ and d°. These abutments are set
on diametrically-opposite points, one in each

- channel, and are provided with slanting
planes on their sides in the direction in which

‘served that the abutments f’ and | _
movements of valves ¢’ and ¢® and of the

— el

the piston « revolves. Valves g’ and g* are
fitted into and close the channels ¢’ and d?,

‘while they open inlets e and admit the elas-

tic agent to exert its power upon the piston.
These valves
the piston b by spiral springs %, set upon their
stems /. The abutmenis f’ and f? when
passing by push them back and thus auto-
matically close inlet-ports e, thus preventing
the escape of the driving agent into exhaust.
These ports are immediately opened again,
the springs k& pressing the wvalves inward
again when the abutment has passed by.
Valve m, oscillating on stud o, opens and
closes ports e simultaneously with the move-
ments of the valves ¢” and ¢* and cuts off the
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g’ and ¢° are pressed against

60

driving fluid at the end of the first half of

the revolution of the piston.

- The gear operating the oscillating valve m

is shown in Figs. 10 and 11. It consists of
the bell-crank levers s’ and s? fulerumed on
pivots v’ and 2° and actuated by rods ¢’ and
t*, moving up and down. - Levers s’ and s?

rock the connecting-rod v and with it the

weighted lever n,set on the stem o of the valve
m and held between the studs w’ and w? cor-
respondingly with the - movements of the
valves ¢’ and g? whose motions are imparted
totherods?’ and #? by meansof the slides« 1ift-
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ing levers y, pivoted on bolts z and linked to

rods ¢" and {% respectively. It will be ob-
f* and the

oscillating valve m are so arranged that while
in the first half of the revolution the piston
isdriven directly by the force of the instream-

ing elastic fluid the inlet-port e is then closed

and the fluid allowed to fully exert its ex-

panding power upon the piston during the re-
maining part of the revolution of the piston.
Weight n” is adjustably attached to lever

n, set on the stem of the valve m. Its fune-

tion is to complete the swing of the valve and
to throw it fully over when the compara-
tively slow motion of the connecting-rod «,

it and pushed the lever over the center and

g0

95

started by the repulsion of the valves g’ and -
¢° by the corresponding abutment, has lifted |

1GO

to hold it in that position until another move-

ment-of the rod v is started in opposite di-
rection by the motion of the other valve. By

this arrangement an effective cut-off is pro-
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vided, and also regulation of the speed of the | therein and provided with peripheral chan-

engine, because by increase. of speed in the
revolution of the piston b the swing of the
oscillating valve m will be diminished, and
consequently the area of the opening of the
ports e. Thus a smwaller quantity of the driv-
ing fluid will be admitted into channels d’
and d*; and, again, if by increasing the load
on the engine or by diminished pressure of
the driving agent the speed of the rotary pis-
ton b is reduced the swing of the oscillating
valve m will be accordingly longer, and thus
the whole area of the ports ¢ will be opened
and a correspondingly larger quantity of the
driving agent admitted into the channels'd’
and d? for driving the engine.

The reversible engine shown in Figs. 1, 2,

5, and 6 is similarly constructed in its prin-
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verse the motion of the piston.

mpal parts as the non-reversible deseribed
above. In this engine the abutments f’ and
f*are made slantmo* to both sides to permit
their abutting the valves g" and ¢°in both
ways. In connection with valves ¢’/ and ¢?
cylindrical valves G’ and G® are provided for

the purpose of changing the ports E’ and E*

accordingly as it is required to run the engine
in one or the other direction. Valves G’ and
(G* are operated by reversing gears B and B/,
the bevel-wheels B being set upon the stems

[ of valves ¢’ and ¢° and revolving by han-

dles D, thus causing the valves G’ and G? to
change the inlets B and E? and thereby to re-
Inaccordance
with reversing the motion of the piston b by
changing the inlet from E’ to E? also the ex-
haust-norts I"and I® are changed. This is ac-
complished by means of the Tover movement
K, arranged on one side of the chest and con-
nected by rods K’ and K? to link-levers I’
and L2 respectively, operating clack -valves
H, which open and close the exhaust - ports.

When these clack-valves are closed, the link-

levers L’ and L? act as braces, holding them

45

securely in position.
engine 18 especially adapted for ventilators,
compressors, dynamos, and for such purposes
generally where high speed is required.
Having thus described the nature of my in-

T'his type of. my rotary

|

!

nels for the driving flnid disposed side by side,
and with abutments for said channels at dia-
metrically opposite points, spring pressed
valves extending into said channels adjacent
tothe exhaust ports thereof, said valves being
provided with ports connecting said inlet
ports with said channels in rear of said abut-
ments, sald abutments having slanting front
surfaces adapted to operate said valves, inlet
valves for said inlet ports, and mechanism

55
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connecting said inlet valves with said spring

pressed valves. ™

2. Inarotary engine, the combinatlion of an
inclosing eylinder provided with inlet and ex-
haust ports, a rotary piston adapted to fit
therein and provided with peripheral chan-
nels for the driving fluid disposed side by
side, and with abutments for-said channels at
diametrically opposite points, spring pressed
valves extending into said channels adjacent
to the exhaust ports thereotf, said valves being

provided with ports connecting said inlet

ports with said channels in rear of said abut-
ments, sald abutments having slanting front
surfaces adapted to operate said valves, inlet
valvesiorsaidinlet ports, mechanism connect-
ing said inlet valves with said spring pressed
valves, and reversing mechanism. for said
ports.

3. In a rotary engine comprising a rotary

piston rigidly keyed to a shaft and revolving

in a fixed ceylinder under pressure of elastie

fluid, admitted through valves into channels

provided on the spherical surface of the pis-
ton, the combination with the valves closing
and opening the inlets into the channelsof an
oscillating valveclosing and opening the ports
admitting the elastic fluidinto the valve-chest
and provided with a weighted lever, set on
thestem of this valveand held between studs,
attached to a connecting rod, rocked to and
fro by bell crank levers operated by rods
moved up and down by the action of the
valves opening and closing the inletsintothe
channels of the rotary p1st0n

In witness whereof I have hereunto Swned =
my name in the presence of two subscnbmfr.

vention and 1ts application in the art of con- | witnesses.

structing engines, I claim as new and desire
to secure by Letters Patent—

1. In a rotary engine, the combination of an
1nclosing eylinder provided with inlet and ex-
haust ports, a rotary piston adapted to fit

|

HENRY NAGEIL.

Witnesses:
F. R. HEUPF,
ARTHUR CALDER.
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