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To all whom it may concern: _
Be it known that I, ROBERT M. BECK, a c¢iti-

zen of the United States, residing at Cham-

bersburg,in the county of Franklin and State
of Pennsylvania, have invented certain new
and useful Improvements in Compound
Steam-Engines; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to whieh it appertains

- to make and use the same.

- This invention relates to an improvement
in compound steam-engines, the object there-
of being to complete and perfect the con-
struction of engines of this class.

It consists, essentially, of two cylinders—a

]1igh_—p ressure and alow-pressure—placed side
by side and their valves and valve-operating

mechanism, said valves being operated inde-
pendently of each other; also, it embraces a
steam space or chamber between the two
valve-chambers, which space subserves very
useful purposes, as will be fully explained;
and, further, the invention comprises certain

details in the construction, arrangem ent,and
combination of parts, substantially as will be

hereinafter described and claimed.

In the accompanying drawings, illustrating
my invention, Figure 1 is a sectional side
elevation of my improved compound steam-
engine. Iig.2 is a sectional plan view of the
same. Fig. 3 is a cross-section. Fig. 4 is a
horizontal section of the two valves, showing
the interior construction of their chambers
and the arrangement of the valves therein
and indicating the course of the steam. Fig.
518 an end view of the two cylinders and the
two valve-chambers beneath the cylinders.
Kig. 6 is a transverse section of the same.
Kig. 7 is a longitudinal section of one of the
valves, showing the packing-rings. Fig. 8 is
a detail view of one of the packing-rings.

Like letters of reference designate similar

~parts thronghout the different figures of the

drawings. |
The frame of my improved engine may be

- constructed after any suitable pattern to per-

mit the convenient and satisfaclory arrange-
ment therewith of the mechanical parts. A
denotesthe base of one exaniple of this frame
as depicted in the drawings; B, the upright

longitudinal portion; B/, the reat part con-

ated.

e e — i

| nected to the latter, zmd C the curved and

partially-cylindrical portion, within which the
cross-head slides. These parts are given for
illustration merely, and may be modified and
changed as desired. |

At the left end of the frame are the two

horizontal steam-eylinders, D denoting the
larger or low-pressure cylinder, and K the

smaller or high-pressure. The low-pressure

cylinder D contains a piston D/, having a pis-
ton-rod D* The high-pressure eylinder c¢on-
taing a piston E’, having a piston-rod EX.
"The ends of the piston-rods are connected to

a single cross-head I, which is connected by

‘the connecting-rod G with the crank-disk J

on the engine-shaft H, which is journaled or
supported in suitable bearings in the main
frame. The engine-shaft I carries the drive-

pulley I. On said shaft is the engine-gov-

ernor K, preferably of the kind shown in my
previous patent, No. 359,000, of March 8,1887,

consisting of the wheel keyed to the shaft

and carrying weighted levers pivoted within

the wheel-rim, said levers being connected

by links to the arms of a vibrating sleeve
mounted on the hub of the governor-wheel

and connected with a shifting eccentric L,

having an arm pivoted to said wheel, to which
eccentric 1s fastened a connecting-rod M,
whereby one of the eylinder-valves is actu-
I am not confined to the form of gov-
ernor herein mentioned, but may use any
other form if 1 wish. o

- Below each cylinderis the valve and valve-
chamber belonging thereto.

In Fig. 5 the two e¢ylinders, and also the

two valve-boxes, are seen in end view, and
also the steam-supply pipe N, with the valve
, 18 clearly represented.

In Fig. 6 I have a cross-sectional view of

the eylinders and valve-chambers, and in Fig. |

41 have a horizontal section of the valyes
and valve-boxes.
O denotes the valve-chamber belonging to

‘cylinder E, and O’ that belon ging to cylinder
D. Valve-chamber O contains the piston-

valve O%  Valve-chamber O’ contains the
piston-valve O° To the piston-valve O is
connected the valve-rod P’. T
valve O°is connected the valve-rod P." Steam
enters the valve-chamber O from supply-pipe
N in the direction shown by the arrow in
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Fig. 4. Supposing now that valve O*1s In |
the position shown in IFig. 4, the steam will

pass into the steam channel or passage 0 near

one end of the chamber and be conducted

thereby up into the cylinder E, where 1t will
act upon the piston E’ therein. The steam

which is exhausting from cylinder E will pass

back into the chamber O from satd cylinder
through passage ¢’ between the end of valve

O% and end of valve-chamber O and pursue

the direction of the arrow into the central

“chamber T. Of course when the piston O*

has been shifted and the piston I’ is being:

driven in an opposite direction the supply-

‘steam wi]l be carried into cylinder K througn
passage ¢’ and the exhaust through passage

b, which exhaust will likewise be carried

- &1‘01111(1 in the direction of the arrow into the

20
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intermediate e]mmber between the two V.:llve-'
boxes. |
The ee_ntml 01* intermediate chamber T- 18 -

one of the important features of my present
invention. It is of suitable size and shape
and is situated between the v
O and O’, which, as I have observed, are
placed closely side by side.

charged into the chamber T, from which the
&team is then furnished to the low- -pressuare
cylinder. This location of chamber T is of

great advantage, as it has its side or wall T

next to the high-pressure cylinder. (See Fig.
4,) Itisin contact at all times with the hve
steam from the boiler. Consequently this

chamber has the same temperature as the live

steam, and so loss of heat or condensation
from the exhaust-steam that enters the cham-
ber is avoided. Then again the passage for
the steam is direct and short thus making it
possible to retain the same pressure of fhe
exhaust-steam when admitted to the low-

pressure cylinder as when discharged from.

the high. It is usual in tandem engines and
1n other types of compound engines fo dis-
charge the exhaust-steam from the high-press-
ure cyhndel through a receiver or pipe which
connects said cyhnder with the low-pressure,
said pipe being long and exposed to the at-
mosphere—an arrangementwhich causes loss
of heat and a reduction of the steam- -press-
ure, so that when the steam reaches the low-
pr essure cylinder it has lost much of its ef-
fective power. By providing the central
chamber, located as T have described and op-
erating as set forth, 1 gain great advantage
over the other forms of engine now in use
and obviate the loss of power referred to.
From the chamber T’ the steam passes into
the valve-box O/, and if the piston-vaive O°
be in.the position indicated in Figs. 1 and 4
the steam will pass through the channel /
up into ¢ylinder D, while 1.110 exhaust from

cylinder D will be conducted into box O

05

through passage €% whence it will pass out
into the exhaust 0? through an exhaust-pipe

provided for the purpose. (See IFig.1.) When

the piston-valve has been shifted, the supply-

Ssanle.

alve-chambers

The exhaust-
steam from the high-pressure cy]mder is dis-

| tion.
shaped.

yetl will at the same time

| ﬂrooved to recelive said rings,

422,111

steam to the eylinder will pass through chan-
nel ¢* and the exhaust through 011&111161 d’.
On the hub of the crank- dl,sk or on the en-

“gine-shaft H is located a second eccentric Q,
and a connecting-rod M/,-attached to this ec-

centric, 18 pwotc‘ully connected to the pin ¢,
located in the slot fin the frame and fast-
ened in the slide-bar i, which moves in suit-
able guides on the fmme (see Fig. 1,) the

other end of the said pin ¢, which progects

from the other side of the slide-bar, being

p1v otally attached to the valve-rod P thh
is fastened to the piston-valve of the low-
pressure cylinder and which operates. the

oovernor-eccentrie, 1s eonnected to the crank
e, fastened on Jouuml d, (see Fig. 8,) which
ha% also the other downwmdly—progectmn

crank-arm €/, to which 1§ loosely connected

the valve- 10d P’, connected to and actuating
the piston-valve '0* in the chamber O.
it will be manifest that by placing two eccen-
tries upon the en Wllle-*bh&ft ancl pl"OVl(llllﬂ the
proper connec‘uons, as herein
valves may be operated independently.
In IFigs. 7 and 8 I have shown %elfn-admht-

ing pm,km g-rings an d their arrangementwith

the piston-valve. Many ftnlvalltafre% are to
be gained by this use of the 1);:1(31;:1110‘—1'11105,

and their combination with & piston-valve

The eccentric-rod M, connected to the

Thus -

stated, the

70

75

SOI

0O

95

constitutes one of the features of my inven-

U denotes one of these rings. It is L-
It is expansible under the action of

100 .

the steam in suchamanner asnot to produce

any special wear in the valve-chamber, and

steam-tight packing. Theringsarearranged
in connectlon with the plston-vfﬂve as Sh()Wll
in Fig.7. The pistonis provided at each end
with two rings U. The piston 1s properly
As they are

L shaped, one flange fits into the groove, while
the other flange projects toward the point
where the supply-ste%m enters the box, said
latter flanges being slightly beveled, as shown.
These rings pack the piston. tightly. Between
the membels of each pair of rings at either
end of the piston is a loose ring V shppe(l on
the end or head of the valve atter the inner
ring has been putin place, and saidrings V'V
are held in place by suitable bolts w w. Theqe
loose rings are necessary to serve as backings
for the inner packing-rings. The mode of

using the rings will be evident from the

:-_amtemc,nt of thelr arrangement. Theinne-
most ring U, at the 1101113 hand end of the

piston, for instance, 1s mtended to hold the
“steam until it re smhes the adJacent port or
passage, and then the outermost ring will act

to prevent steam from passing. This is the
reason for having two rings at each end, so
that when one is overthe 1:101’1 the other may

do the work.

Having thus descnbed my invention, what
I claim as new, and desire to secure by Letter
Patent, i§=~=

1. The combination of the tWO stemn (,yhna

nml{e a pelfectlv- .
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ders located side by side, the valves for said | eylinder E and low - pressure cylinder D, -

cylinders,the governor- eceen’frlc connected to
one of the V&lve rods through a rocker-arm,
and the second eccentric eonnected to the
othervalve-rod, sothat the valvesare operated
mdependently, substantially as deseribed.

. The combination of the ]110'11 and low
pr eqsme steam-cylinders placed side by side,
the valves therefor, having valve -Tods, the
engine-shaft, the governor ’nheleon hzwmﬂ an

eccentric, the eccentric-rod eonnected to sald_

eccentric, and also to arocker-arm with which
one of the valve-rods is connected, and the
second eccentric on the engine- sha,ft with ifs
eccentric-rod connected 1:0 the 0the1 valve-
md substantially as specified.

5. I'he combination of thehigh and low press-
ure steam-cylinders placed Slde by side, the
two valve-chambers likewige side by side and
adjacent to the eylinders, the hollow piston-
valves within said chambers, and the inter-
mediate steam-chamber between the valve-
chambers, said intermediate chamber having
its wall exposed to the live steam, Sub%t:zm-
‘rmlly as described.

. The combination of the high and IOW
pressure cylinders placed side by side, the
two valve-chambers likewise side by side and
adjacent to the cylinders and having suit-
able interior steam-passages commumcatmﬂ
with said eylinders, the hollow piston-v: yes
within the valve-chambers, the steam-supply
pipe entering the high-pressure valve-cham-
ber, and the mtermedlate chamber between
the valve-chambers, having its wall next the
high-pressure valve- chﬂ,mber ‘exposed to the
]we steam, substantially as described.

. The comblnatlou of the high-pressure |

o

placed side by side, the valve-chamber O for

cylinder E, containing the hollow piston-

valve O* and having steam-passages b and ¢/,
the valve-chamber O’ for the cylinder D,

~containing piston-valve O®and having steam-

passages d’ and ¢°, the steam-supply pipe N,
entering the lnﬂh—‘tnessure valve- chamber
and the 111Lermedmte chamber T between the
valve-chambers, having its wall T/ exposed to
the live steam, substantnlly as described.

6. The combum,tlon ol the steam-cylinders,

the valve-Dboxes and their hollow piston-

valves, the steam-supply pipe entering the
]11(1‘11-131‘688111’9 valve-chamber, and the centml
chamber having its wall next the high-press-
ure valve-chamber exposed to the live steam

40

5¢

> 55

together with the ports and passages, as

qpeclﬁed

. The combination of thesteam-cylinders,
the Va,lves therefor, having valve-rods P and
P’, the governor on the engine-shaft, having
eccentric L, the eccentric-rod M, with its

rod P’,and the second eccentric @ and ec-
centric-rod M’, with its connections, for oper-
ating the Valve rod P, substantially as de-
Su"lbed
3. The combination, with a valve- chamber
and a piston-valve therem of self-adjusting
L-shaped packing-rings m‘rmln'ed in - connec-
tion with said plbton-valve, as spec1ﬁed
In testimony whereof I affix my signature
In presence of two witnesses.
ROBERT M. BEOK
Witnesses:
JOHAN HELLER,
D. K. WUNDERLICH.

60

‘rocker-arm connections for opemtmﬂ* valve-
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