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_To @ZZ whom it may concerr:

 Unirep StaTes PATENT OFFICE.

- ISAAC LLING OF LOUISVILLE KENTUCKY |

COMPOUND OR MULTIPLE CYLINDER ENGINE

’-"‘-?ECIFICATION fermmg pe,rt ef Letﬁels Pe.tent No '700 508 deted M&y 20 1902
- Appheetlun ﬁled Mey 22 1901. Serml Ne 61, 453. (Ne medel) |

Be it known that I, ISAAC KLING of Louis--

Kentueky, have invented certain new and

useful Improvements in Compound or Multi-
cylinder Engines; -and T hereby declare that
the following is afull,clear, and exact deserip-

- tion thereof, referenee bein ghad totheaccom- |
-~ panying draw1n0's, whleh form per*t of thlsf

specification. .

This invention is -an 1mp10ved eemponncT
or multicylinder engine; and its eb,]ecb 18 to:

produce a non-dead-centering engine, one

wherein the parts are eeeembled in compeet' |
space, wherein the eyhnders exert their power
through direct gearing upon a common shaft:
- or fly- wheel and which will economize steam

and may be readily reversed.
The invention therefore consists in the

novel construction of the engine as herein-
‘atter described and claimed, and it has espe-

cial reference, first, to the employment of a

series of esellletmg direct-connected cylin- |
ders; second, to the novel construction of the

valve. :(;rzleeha,msmj and, third, to the general
construction and emenwement of parts. . -

~ In the drawings, Flgure 1:18 a;front eleva-:
tion of the complete engine, partly broken.
away. Flt,. 2'is'a side elevation of the com-
Fig. 3 'is 'a. longitudinal sec-

plete engine. L- longituc o
tion therethreuwh ‘Fig. 4,.a" transverse Ver-

tical seetlon Fw. 5 an enler ed vertical sec-.
tion throun'h one of the Velve ehembers a,nd:

connected peits

Referring to the d"'ewm o8, A deelﬂ'netes the;f
“main shaft, supported in bearmo's in stand-

ard B, attached to the base C. Upon' this

shaft is loosely mounted a large. fly-wheel or
drom. D, tothe inner faceof which is secured.|
a gear d and on this shaft are also mounted
two pletes E E, inwhich are journaled equi-

distanterank-shafts F F ,(three being shown,)
which lie parallel -with shaft A, end on their
inner ends have pinions f, meshing with the
gear d,as shown. DBefween the plates E K
are cylinders G, which are supported on the

plates E, so as to oscillate therebetween by.

O 1t opens 1he extenm ende of the eylmder -

ports H A, which respectively lead to oppe--_f

site ends ef the eylmder, as shown. (See

Fig. 5.)

‘The eylinder- pIStOIJS G’ are dwecbly con-

nected by rods G*:to cranks I’ on shafts F,

respectively, as shown.

“The ported trunnions g J project Llll'ewh_.

openings ¢ in the outermost plate E and are

6o :f

inclosed by a valve-chamber I, (one foreach

trunnion ¢,) to Wthh steam is admitted
through an inlet-port 4, communieating by

Sultable pipes I? I3 T4 with a main steam-pipe

T8, connected to a suitable steam-boiler. The

admlselen of steam from pipe I° may be con-

trolled by a suitable governor, (not shown,) :
actuated from one of the retatm ' parts, pref-_ -

erably from one of the shafts I‘

Within each valve-chamber I and fitted

elesely against the dressed outer face of the

o

trunmen q therem is a- valve J, which is of .

pecuha,r eonstru ction.

31des and extendmﬂ' from the 1nner face of

The- Valve has two
chambers 7 7', the Iattel being-closed on all

75

the valve through the stem or trunmen of the .

- 1.valve,as shewn communieating at the outer

end of the trunmen through leterel perfora- |

tions j? with a chamber I’ in the end:of the

valve-chamber, Wthh comm umeates wwh the

| exheust-plpe x ' or x* throufrh outlet 7', as
-The chamber eommumeates at all

shown.
times Wlth the chamber I through. perfom—
tions % in the-wall of .chamber: 4, as.shown.
It will be. observed that the chamber I is
largerin diameter than valve J, so that cham-

ber Jean. alwavs receive eteem -but chamber

8o

J' cannot Teceive steam direct f:rom chamber

I. These chambers: 7y are adepted to alter-

nately, communicate with:ports H A of the

i cylinder, ‘and thusalternately admit and ex-

g0

haust steam from opposite ends:of the eylin- .

der, so as ‘to-produce a reciprocation of the

plStOIl therein and consequent rotation of the
connected shaft I, as in ordinary engines.

95 -
The trunnion of valve J is eenneeted toan .

arm K by a screw-bolt & or other, suitable

means, and this arm K is preferably slotted,

trunmons g ¢', which are preferably placed ! as ab K’, and in the slot is secured an ad]ust-

near the inner end of the eylinder to-lessen
the oscillation of that end thereof. The trun-

nion ¢ islarger than trunnion ¢', and through |

able pin L, which:is connected by-arodlto a

100 -

pin m on an eccentric or crank arm M, at-
tached to the end of the shaft I, actuated by




O

t5

20

39

35

40

45

2

the eylinder controlled by the valve.
rod [ can be adjusted so as to regulate the ex-
tent and throw of the valve, and thus the
time and extent of admission of steam to the
cylinder. The valve oscillates oppositely to
the trunnion, thusobtaining a quick and easy
shifting of the ports. - Theemployment ol an
oscillating valve working in connection with
and oppositely to the oscillating ported trun-
nion of an oscillating-cylinder engine I con-
sider very valuable in practice.

Fuarther, l can operate myengine on the ex-.

pansion principle by connecting the exhaust
of the uapper steam-chest to the inlet of the
next steam-chest, and the exhaunst of the lat-
ter to the inlet of the third, and so on, as is
obvious. When this is done, the eylinders
should be of sticcessively greater diameter, as
required in all compound expansion-engines.

Operation: As shown, shaft A i1s fixed and

plates E are fixed thereon, while drum D and
veard are freetorevolve. Consequently when

steam is admitted to the cylinders they rotate
shafts I',;and the latter through pinions f ro-
tate cear  and drum D. IFrom the latter
power may be transmitted by belts orin other
(esired manner. Therelativepowerandspeed
imparted to drum D depends upon the rela-

tive sizes of gears f and d and of course.also

upon the size of the cylinders and the num-
ber employed. It is not essential that shaft
A De stationary, as the action would be the
same if plates K were loose on shaft and dram
D keyed thereon. In the latter case power
could be transmitted from either end of
shaft A.

Preferably the plates and cylinders may be
covered with a housing (not shown) to pre-
vent accidental interference with the action
of the eylinders.

While I have 1liustrated three cylinders in
the drawings, a greater or less number may

be used, according to power and size of en-
‘vine wanted. | - |

The engine may be caused to run either for-
ward or backward by providing an ordinary

‘reversing - lever and link connections with

So

55
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valves, so that the latter ean be shifted be-
fore starting the engine, so as to admit steam
tothe desired ends of cylmders I do not con-
sider 1t necessary to illustrate such feature
herein, as it is not claimed and can be read-
ily applied by an engineer.

Having thus deseribed my invention, what
I therefore claim as new, and desire to secure
by Letlers Patent thereon, is—

1. The combination of an oscillating cylin-

der having a ported trunnion, with an oscil-
lating steam—valve coutrolliug the ports in
sald trunnion and means for oscillating said
valve simultaneously with but oppositely to
the cylinder.

2. The combination with an oscillating ¢yl-
inder having its inlet and outlet portsleading
through one of its trunnions; with an oscil-
lating main valve fitted against the trunnion
and controlling the portis therein and means

700,508

This ] foroscillating said valve simultaneously with

but oppositely to the cylinder, substantially

as described.

3. The combination of an oscillating ¢ylin-

‘der having a trunnion and ports leading.

throuch said trunnion, with a main-valve
casing-over the trunmon, 3! IOLI{IHW valve 1In

said casing controlling the ports in L the trun-

nion, and means for ose¢illating said valve si-
multaneously with but oppositely to the trun-
nion, substantially as described.

{. The combination of a valve- casing hav-
ing a steam and an exhaust chamber, a ¢yl-
inder, its ports, communicating with the

valve-chamber, and a crank-shaft operated

from the piston in said cylinder; witha valve
within the valve-port having an inlet-cham-
ber continually communicating with the

steam - supply and an outlet-port passing .
through the steam-space of the valve-casing

but not communicating therewith, said outlet-
port communicating with the exhaust-cham-
ber of the valve-casing, and means for oscil-
Jating said valve, substantially as described.

The combination of a cylinder, its ports

extending through the cylinder-trunnion, a
valve-chamber over said, ports and a crank-
shaft operated from the piston in said eylin-
der; with a valve within the valve-port cov-
ering the said ports and having an inlet-
chamber continually communicating with the
steam -supply and an outlet-port passing
through the steam-space of the valve-casing
but not commnunicating therewith, and an
exhaust-chamber exterior to the steam-spaco
with which said exhaust or outlet port of the
valve communicates continually, and means
for oscillating said valve from said crank-
shaft, substantially as described.

- 6. The combination of the ¢ylinder, its op-
posite porits, a steam-chamber surrounding
the outlets of said ports, and an exhaust-
chamber exterior to the steam-chamber; with

an oscillating valve in said steam-chamber

covering the mouths of said cylinder-ports,
said valve having inlet and outlet ports adapt-
ed to register alternately and successively
with the cylinder-ports, the inlet-port of the
valve being continually in communiecation
with the steam-space and the outlet-port of

| the valve extending through the steam-cham-

ber to the exhaust-chamber, and means for
operating said valve.
7. The combination of the eylinder, its op-

nosite ports, a steam-chamber surrounding

the outlets of said ports, and an exhaust-
chamberexterior to the steam-chamber; with
an oscillating valve in said steam-chamber,
having inlet and outlet ports adapted to reg-
ister successively and alternately with the
cylinder-ports, said valve-inlet port contin-
ually in communication with the said steam-
chamber, and said valve-outlet port extend-
ing through the steam-chamber and commu-
nicating only with the exhaust-chamber, and
means for operating said valve. |

S. The combination of the main shalft, the
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gear thereon, the Opp()site fixed side ,platés,l
the oscillating eylinders journaled in and Dbe-
tween said plates, the crank-shafts for the

cylinders journaled in said plates, the pin-

ions on said shafts meshing with said gear
the eylinder-pistons, the piston-rods connect-

) ing the pistons directly to adjoining cranks-

10

15

shafts, and the steam-ports leading through
the trunnions of the cylinders, and the com-

bined steam supply and exhaust valve hav-

ing inlet"and exhaust ports adapted to regis-
‘ter successively with the cylinder-ports, sub-

stantially as and for the purpose described.
0. The combination of an oscillating eylin-
der having steam inlet and exhaust ports

leading through one of its trunnions, a valve-

20

other chamber extending through the steam-

25

30 10. The combi
‘drum and gear loosely mounted thereon, the

casing fitted over said trunnion, having a
main steam-chamberand an exterior exhaust-
chamber, a valve in -said casing extending
through the exhaust and steam chambers,
said valve having one chamber always com-
municating with the steam-space, and an-

space and communieating with the exhaust-

chamber only, said valve-chambers having

ports in their inner ends adapted to alter-

nately register with the cylinder-ports, and

means for oscillating said valve, substantially

as deseribed. = . | |
10. The combination of the main shaft, the

opposite side plates, the oscillating eylinders

hung between said plates, the crank-shafts |

for the cylinders journaled in said plates, the

. | &

| pinions on said shafts meshing with said gear

i ing a main shaft, a gear and drum or fly-.
wheel loosely mounted thereon, a pair of
plates fixed thereon, a series of crank-shafts

W ——

3

35

' the cylinder-pistons, the piston-rods connect-

ing the pistons directly to adjoining crank-*
shafts, and the steam .inlet and outlet ports.

leading through one trunnion of each cylin-

der, and the steam supply and exhaust valve

‘codperating with the ported .trunnion, sub-

stantially as and for the purpose described.

10

11. ‘The herein-described engine compris- |

45

journaled in said plates, pinions on. said |
shafts meshing with said gear, an oscillating

said plates, the cylinder-pistons and piston-

‘cylinder for each shaft journaled between o
1S alld 1- 50
‘rods,and the cylinder-portsextending through -
the outermost trunnion of each cylinder; with

the valve-casings attached to the outer plate

over the. cylinder-trunnions, the steam.and =~ -

exhaust chambers in said valve-casings, the

valvesin said chambers construeted substan-

tially as described, and the valve-actuating -
devices connected to and operated by the re-
spective crank-shafts, for. the purpose -..andig-
In testimony that T claim the foregoing.as:
‘my own Iaffix my signature in presence of -~ -
two witnesses. T T e

substantially as described.

- Witnesses:

M. J. FINNEGAN, ~
A. J. EARLEY.

y .o I I.'.. ! :H:l:-.--.l;';;.;-: LN R i it i pt i !
A R B N e L B o et S M e
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