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- Do all whom it may concern:

Be it known that we, EDWIN REYNOLDs and |
- EDWARD CHESHIRE, citizens of the United

States, residing at Mllwa,ukee, in the county
of Mllwaukee and State of Wisconsin, have
invented certain new and useful Impwve-—
ments in Compound Engines, of which the fol-

- lowing is a %pecmca,twn

IO

Our invention relatesto compound en gines,
and consists in a novel construction of the
same as hereinafter set forth.

In the drawings,—Figure 1 is a side eleva-
tion of onr 1mproved engine; Fig. 2, a verti-

cal sectional view; and Fig. 3 & frout face

view.

In the pr eferred eonstructlon We ma,ke the
frame A integral with the main cylinder B,
and embody in the one casting also the &,team

~ chest C,the receiver D, and the exhaust cham-
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ber K, as clearly shown in Fig. 2.
At the base of the steam chest is a seat for

the induction valve F and a port ¢ leading to
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the interior of the main cylinder, while at the

lower end of the receiver D is a seat for the

eduction valve G, and.a port b communicat-
| _mn‘ with the mterml of the main cylinder.

At the base of the main cylinder -there is
an annular ledge ¢ which supports or upon

~which rests the lower end of the annular ring
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or cylinder H, said ring or cylinder being set
away from,_the inner fa,ce_ of the main _eylm-—'
der 80 as to leave an annular space between
the two to receive the lower end of the piston

I. The piston, which is made aslight as con- |
sistent with stability, is hollow,—that is it is

closed at the upper end, which fits accurately
within the main eylmdel while thelower end
is open to allow the ring or smaller cylinder
to pass upward theremto "The piston has
two annular recesses turned on the outside

and one recess on the inside, to receive pis-

~ ton-packingringsof any approved form, while
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the inner ring oreylinder hasa similar groove
or recess at 1ts upper end to receive a pa,ek-
ing ring.

On the under side of the plston head are

~suitable lugs to receive the pin d to which lat-
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ter the upper end of the connecfing rod J is

|

large or main cylmdel B forms the circum-

pivoted,—the opposite or lower end of said

rod being secured to the crank XK on. shaft L,
as shown in Fig. 2. | -

The stra,p e connecting the rod with the
crank, is made removable, so that the piston

may be lifted vertically out through the top
of the main cylinder. After the plston 1S re-
moved, the inner cylinder or ring H may be
lifted out for repairing or for other purpose.
From the foregoing it will be seen that the

seribing walls for both the high andlow press-

uare pIStOI]S while the annular ring or smaller
cylinder H forms the inner wall for the high-

pressure piston. It is therefore obvious that
by changing the proportion of the piston and
the annular ring or small cylinder, any eyl-

inder ratio may “be secured. We assume to

p——
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so proportion the partsthatthe work doneon

both ends of the piston shall be the same.
Fitting upon the top of the cylinder B is

the cylmdel head M which contains seats for
‘the induction and eduction valves N and O,

suitable passages or channels fand g com-
municating respectively with the receiver
and the exhaust chamber, and ports h and ¢
opening from the valves N and O into the
low pressure chamber. It should be stated
here that the upper end of eylinder B consti-

tutes the low-pressure chamber, while the

space between the cylinders B and H consti-
tutes the high-pressure chamber. Also, that
the top or upper end of the piston constltutes

the low pressure piston while that part work-
ing between the cylinder B and H consti-

tutes the high- -pressure piston.

- It will be’ notlced upon reference to Fig. 2
that the eduection valve G (whieh is merely
an oscillating valve) has ifs delivery opening
on the lowel side, thereby permitting the
valve to lie upon its seat, and av01d1nﬂ' the

‘useof springs which Would be necessary were

the opening on the upper side. | .
In Kigs. 1 and 3 we show the preferred man-
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ner of connecting, operating, and regulating

the valves.
used,—one to operate the two induction-

valves F and N, and the other to oper ate the |
two eduction va,lves G and O.

Suitable openings are made in the main
frame for access to the inner operating parts,
and said openings are made with close fit-

ting covers to plevent the eseape of 011 or
vapor.

Two eccentrics P and Q are
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All surfaces surrounding steam passages
will be covered with a plastic material to pre-
vent loss by radiation or condensation.

- One of the most prominent features of the
present invention resides in the fact that we

produce a compound double action engine

without the usual piston rodslidesandstuffing
box; this is accomplished by the combination
of the piston with the main ¢ylinder B and the
ring or cylinder H. The steam entering into
steam chamber C passes through valve K
into the high pressure chamber between the

~cylinders B and H, and, while valve G is

closed, acts upon the lower end of the pis-
ton; but when the valve G is opened by ec-

cenfric QQ, the steam escapes through said |

valve & into receiver D. From the receiver

‘the steam passes through passage f, valve N

~and port A into the low-pressure chamber to
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act upon the upper end of the piston. Dur-
ing the entrance of steam through valve N,
of course the valves O and F areclosed. The
steam which has thus aeted upon the piston
now escapes through port 1, valve O and pas-
sage g into the exhaust chamber E.

IIavmg thus described our invention, what
we claim 18— | |

1. In a compound engine, the combination
with a main cylinder B; of a short internal
cylinder H set away from the inner face of

“the main cylinder; a piston having its upper

end fitting within the upper end of the main

ceylinder and its opposite end fitting the an-

nular space between the two eylinders; an in-
duction and an eduction valve at the lower
end of the main cylinder; an induction and

‘an eduction valve at the upper end of the eyl-

inder; and a port or passage D for conveying
the steam from the eduction valve at the lower
end of the cylinder to the induction valve at
the upper end, a,ll substantially as shown and
described.

2. In a compound engine, the combination
with th2 concentric cylindeis B and H; ar-
ranged one within the other of the piston I
working within the high and low pressure
chambers thus formed; a crank shaft; a rod
J connecting the piston and shaft, and work-
ing through the inner cylinder H; and suit-
able induction and eduction valves.

3. In a compound engine, the combination
with the main cylinder B having the internal
ledge c; the ring or cylinder H resting upon

!
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said ledge; and extending upwardly there-

from a plston fitting the eylinders B and H; 55

a removable eyhnder head; and suiftabie in-
duction and eduction valves.

4. In a compound engine, the combination
with the upright concentric cylinders B and
H; of the receiver D; and the interposed os-
cillating eduction valve G having a down-
ward discharge whereby the valve is adapted
to lie upon its seat by gravity, substantially
as and for the purpose descmbed

5. In combination with the main eylinder
B, and the internal cylinder H; the steam
chest C and exhaust chamber E; the- recelver

' D; the induction valve F at the base of the

steam chest; an eduction valve at the base of
thereceiver; a cylinder head cored out toform
passages f ¢, and ports. 2 ¢; the induction and
eduction valves N O mounted in the head;
and a piston I mounted within the cylinder B.

6. In a compound engine, a main eylinder
B, in combination with an internal cylinder H
extendmn‘ throughout a portion of the length
of the main cylmder and set away from the
inner face thereof; a piston I having the area
of one end equal to the area of the bore of the
main ecylinder, while the other end has an
area equal tothe space between the two ¢ylin-
ders and forms an annular head which moves
within such space; an induction valve F and
an eduction valve G controlling the passage
of steam to and from the annular space be-

tween the two cylinders; an induction valve

N and an eduction valve O controlling the
passage of steam to and from the main cylin-
der;
from the eduction valve G to the induction
valve N, all substantmlly as shown and de-
scribed.

7. In a compound engine, the combmatlon
with the main eyhnderB of a short internal
¢.l'nder H set away from the inner face of

the main cylinder and open at both ends as

shown; a piston 1 working within the high and
low pressure chambersthus formed; and suit-

able induction and eduction valves.

In witness whereof we hereunto set our
hands in the presence of two witnesses.
- EDWIN REYNOLDS.
EDWARD CHESHIRE.
Witnesses:
W. D. GRAY,
MARVIN J. WELCH.
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