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~city of Big Rapids, in the county of Mecosta |
“and State of Mlchwan have invented certain

Unrtep States Patent OFFICE.

- ALONZO W. ELDREDGE, OF BIG RAPIDS, MICHIGAN.

COMPOUND STEAM-ENGINE.

| SPECIFICATION forming pa,rt of Letters Patent No 539 728, dated May 21, 1895

Apphcatmn filed August 9, 1894 Sprml No, 519,832,

- (No modsl.)

’?’a all whom it may COTLCETTL:

Be it known that I, ALOoXZO W ELDRBDGE
a- ¢itizen of the Umted States, residing at the

new and useful Improvements in Compound

- Steam-Engines, of which the following. is a
- specification.

S 10

1'his invention relates to certam new and

‘useful Improvements in compound steam en-

gines, and the invention consists in the con-
structlon of a compound engine in which the

- piston oscillates on a rock-shaft the portion

. of the piston at one side of the rock-sha,ft be-

ing consmela,bly larger than the portion of

| the piston on the other side of the rock-shaft,
and the same is arranged so that the shorter

end of the pisfon is operated upon by the direct
pressure of the steam, while the longer end

- "zo of the piston is opelated upon by the steam

“expansion.
It also consists in the pecuhar construetion

. .and arrangement of valves, valve stems and

parts which operate the engine.

-connectmcrmecha,msm heremaftel more fully
| 'descrlbed and the obJeetS

~are, first, to utilize the expansion of the steam
- upon. the same

pressure of the steam:;
- the steam valves by means of a
‘and useful arrangement of parts, hereinafter |

of the invention

piston that receivesthe direct
second, to. operate
certaln new

more fully described, and, third, in the con-
struction and arranﬂ'ement of the various

These ob-

Jects I accomphsh by means “of the mechan-
1sm 1llustrated in the &ccompanymw draw—-
ings, in which—

Flﬂ'me 1 shows a side elevatmn of my im-

| ~proved steam-engine designed to illustrate
the valve connectmns and their operating
), parts, and also the pitman and connections
" conveying -the power from the oscillating

~ erank-arm to the rotary crank-shaft, substan-

S a5

- tially as described. Fig. 2 shows an end ele-
vation of the engine, in which view the

pis-
ton-shaft is supported at each end; which

| _form is considered preferable; but in small |
- engines the su

pport at one end may be dis-

| pensed with. Fig. 3 shows a sectional view

.5.0

~on line x z of Flb 2, illustrating the inside of
the cylinder and steam-chest ton'ether with

the valves and various ports and steam, mlets

- and outlets.

I

or that

Slmlla,r letters and figures refer to similar
pa,rts throughout the several Views. |

L is the valve stem.

A represents the valve arm whmh is con-

nected to the valve'stem which controls the.

steam ports from the steam chest into the
smaller chamber of the cylinder.
25 and 26 are valve stems, and B and C are

55
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rocker armsoperating the mtermedmte Valves

M and N, hereinafter deseribed.

D, E and I are conneecting valve arms con-

neetmﬂ‘the valve arms A, B and C, and are
a.ttached to the eccentric roeker arm 40.
(& 1is astuffing box for shaft 26. | |
Hisa stufﬁnﬂ' box for shaft 29, and K is a_
stuffing box for the valve stem L L being a
valve stem supporting the valve 6 which opens
and closes the ports 1ead1nn- from the steam

chest into the eylinder.
M and N are mtermedlate Valves adapted

alternately to open and close the port leading

from the smaller chamber of the eylinder to

the larger chamber of the cylmder as herem-
after described.

65
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P is a packing StI‘lp, a,nd O an elastlc ba.ek-*. |

ing for the packing strip P.

4 represents the steam inlet 1ecewmn the
steam from the boiler, conveying the same
into the steam chest 5.

8o

‘6isanadmission valve OSGIH&tlnﬂ'Wlﬂl V&lve —

stem L, and adapted to a,lternately open and
close the steam ports 7 and 13, 7 being the
port which conveys the steam from the Steam
chest to what I will term the right-hand ¢ham-

ber of the smaller cylinder, and 13 being the
|- steam port which conveys the steam from the -
steam chest to what may be termed the left-

hand chamber of the smaller cylinder, as the

same appear 1n Kig. 3. Thesmaller chamber,
part of the cylinder in which the -

shorter end of the piston moves is shown by
3 at the right of the

14 at the left of the piston in I‘lg 3 Tt will

piston in Fig. 3, and by

85
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be understood, however, that this is but one
chamber, the plStOIl oscillating from side to
side theleof as it is turned upon the roek- :

shaft 22.
9 represents the opening from the rlght-—

_mo'-:_
hand chamber 8, when the valve is set in

| proper position, whleh allows the steam to. -
pass from chamber 8 through 9 and 10 into -
the lower right hand chamber 12 12 and 18 o
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representing the space or portion of the eyl-
inder in which the longer end of -the 'piston
oscillates.

15 represents the intermediate port which.

= conveys the steam from the left-hand cham-

ber 14 through the port or inlet 16, into the

larger left-hand lower chamber 18. |
11 is the steam exhaust for the lower right-
hand chamber, and 17 is the steam exhaust
rc for the lower left-hand chamber.-
19 is a packing strip, making an air-tight

- joint between the piston and cylinder at its

upper or shorter end and down its sides on
‘both the short and long ends of the piston,
making it steam-tight on allitssides and ends.

20 is an elastic packing, of any suitable ma-
terial, for holding the packing strip in posi-
tion to make a steam-tight joint. The lower
or longer end of the piston is provided with
a similar device. |
22 is the main piston shaft, the piston 21

being attached thereto and rocking there-
with, as above described.

23 and 24 are parts of the case and are cast
solid from end of ports as shown in Fig. 2 at
27 and 28. This being a sectional view the
solid parts on each end do not show. 'The
opening for valves are drilled through, so it
is the same as the webbing-under a slide valve
between the receiving and exhaust ports and
forms the bearing for piston shaft 22 through
the case, making a steam-tight joint between
the upper and lower parts of the eylinder.

95 is a shaft with which the valve M oscil-
lates, and 26 is a shaft with which the valve
N oscillates.

97 represents the upper section or shell, as
1 prefer to construct the engine.

28 is the middle section of the shell and 29
is the lower section and base. -

30 is a support for the main shaft 22, on
both sides of the cylinder as shown in Kig. 2,
and 31 serves as a support for the shafts 26
and 29. | 5

In Fig. 2 one of the side supports 30 is
shown detached in order that the figure mignt

20

_30

35

45

contain the entire view of the engine, but it

will be understood that the supports 30 and
30 are alike at both sides of the engine.

392 is an oscillating arm conveying the o8-
cillating motion from the shaft 22 to the wrist-
pin 84 on the pitman 35.

33 is the support for the valve stem L.

35 is a pitman, connected by .a suitable
crank 36 and the ordinary wrist-pin. The
crank 36 is connected to and conveys the ro-
tary motion to the crank shaft 57.

 38is an eccentric rod operated by the ec-
centrie 39, and connecting the eccentric 33
with the eccentric rocker arm 40.

41 is a support for the rocker arm.

42 is the engine bed.

43 and 44 are cylinder heads or caps.

45 is a lug on the cylinder head 43 to sup-

65 port the bracket support 33,and 46 isalug on
gaid cylinder head which supportsthe bracket
support sl. “

50
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47 is a lug on the cylinder head 44 designed
to support the babbitted bearing 48 which 1s
cast around the valve stem L, and forms the
support for that end of the valve stem L.

In Fig. 3 the piston 21 is shown in perpen-
dicular position, and the chambers 8 and 14
are shown of equal size, while the longer or
| lower portion of the piston 21 is about twice

the length of the upper portion of the piston
91. This is the proportion which I prefer,
but the proportion may be varied to suit the
| operator or different sizes of engines.

"The operation of my steam engine is as fol-
lows: If we suppose that the chamber 14 1is
full of live steam, and the upper end of the
piston is turned so asto reach its farthest
stroke to the right, while the lower end reaches
the left of the lower chamber 18, and thevalve
6 is then moved so as to allow the live steam
to pass from the steam chest 5 through the
nort 7, the steam will bear with its full force
directly upon the right side of the-upper or
shorter end of the piston, moving the same to
the left, while the steam which had filled the
| upper chamber 14, which as above described
would be practically the entire upper portion
of the eylinder, passes through the interme-
diate ports 15 and 16, and by-ifs expansion
presses against theleft-hand side of thelonger

ancing the pressure against the left-hand side
of the shorter portion of the piston, but, in-
asmuch as the lower end of the piston is much
larger the steam will assist in giving the rock-
ing motion to the piston, and thus the live
steam direct from the steam chest willhave but
little back pressure on the shorter end of the
piston, while the steam expanding in chamber
18 will assist in giving the rocking motion to

ecrum. When the upper end of the piston has
reached its farthest left-hand stroke, and the
lower end of the piston the farthest portion of
its rigcht-hand stroke, the steam exhausts from
the chamber 12 through ports 10and 11. Then
the valve 6 will be moved so as to allow the
steam to pass through the port 13 for the re-
turn stroke of the piston, while the valve M
will be turned so as toallow the steam. to pass
from chamber 8 into chamber 12, thereby op-
erating to reverse the stroke. 'In thisway the
| piston is made to oscillate backward and for-
ward, the exhaust steam at all times assisting
‘the direct pressure in the operation. The

and T, which are pivoted together, connected
to the valve stems and- also connected to the
rocker eccentric 40, which isoperated asabove
described from the eccentric 59.

The advantage of this construction ‘is 1ts
simplieity, and alsoin the useof asingle shaft

| to receive the force of the direct pressure of
the steam at its shorter end, and the force of

nately, in the manner desecribed.

" Having thus described my invention, what

l the steam expansion at its longer-end -alter-

portion of the piston 21, not only counterbal-

valves are operated through the arms D,E

with a single piston supported on the shaft
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the piston and gaining the benefit of the ful-
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I claim to have invented, and desire to secure

by Letters Patent, is—

1. In a compound steam engine, the com-

bination of a steam chest, a cylinder com-
- Posed of two chambers of unequal size, an os-
cillating piston supported on a shaft jour-

naled intermediate said chambers, and hav-

ing its shorter end fitted in the smaller cham-
‘ber and its longer end in the larger chamber,
ports connecting the steam chest with the
Smaller chamber upon opposite sides of the
piston, an oscillating valve arranged in said

steam chest for alternately admitting steam

‘tosaild ports, ports arranged intermediate the

two chambers of the cylinder upon opposite

sides of the piston, oscillating valves control-.
ling said ports for alternately conveying steam
from the smaller chamber to the larger, and
‘meansforsimultaneonslyoperating the valves

in the steam chest and intermediate ports,

. substantially as deseribed. -
| 2. In a compound steam engine, the com-
bination with a cylinder composed of two

chambers of unequal size, a piston osecillating

3

in said chambers, a steam chest connected 2z

journaled on a valve stem L in said chest,

-with the smaller chamber on opposite sides of
the piston by ports, an oscillating valve 6

valves M and N controlling passages connect-

ing said chambers on opposite sides and pro-

vided with valve stems 25 and 26, connecting
arms D, K, connecting said valves and the

valve in the steam chest,an arm F connected

to one of said arms, a drive shaft, an eccen-
tric 39 mounted on the drive shaft, the eccen-
tric rod 38 actuated thereby, and a rocking
arm 40 connected at one end to the eccentric

rod and atits other end to the arm F, substan-

tially as described.

In witness whereof I have hereunto set my 40
two wit-

hand and seal in the presence of

Witnesses: |
- GEO. BEVIER,
FRANK E. HARDY.

ALONZO W. ELDREDGE. [L.s.]
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