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To all whom it T CONCErTL: |
Be it known that 1, GLDRGE E DUW of

the city and county of San Franeiseo, State of

California, hme invented an I]ll]_“}l‘{)‘i"en’le}}t]ll
Oompeuud
clare the following 0 be a fnl] clear, and
exact description ot the same.

My invention 16]*1*’98 to 11}1p10‘vementa in

compound steam-engines, and is particularly
applicable to that class having two or more

eylinders of unequal rha,mctels placed with
their axes in line, and with the pistons con-
nected to one cross-head, or other suitable
‘means for causing their coincident reei proca-
tion in parallel lmes steam being supplied

from the boiler tothe first or Snmller cylinder,

from which it is allowed to expand, exerting

its final force upon the pistons of the larger
or remaining eylinders. |

'The ObJG(‘t of my 1mp1*0vunents is to
provide means for a better distribution of the |

steam than heretofore used in operating en-

gines of this class, and by which construction
great benefits are derived.
Tn direct-acting engines of the above-men-

tioned class not employmrr a receiver in which
to expand the steam in its passage from the

high to the low pressure cylinder a great
| dlsburbfmce of the acting force of the engine

is produced by expanding high-pressure steam
from the first eylinder (:111*0(*13 to the low-

pressure cylinder, causing a sudden jump of

the engine at the commencement of thestroke,
or dlsastlous strains brought upon the con-
nections. To overcome thls dlfﬁculty, two
plans have been resorted to. The first and
most common is to make less difference inthe
relative areas of the cylinders, a less ratio of

“expansion, and in some cases a throttling or

wire-drawing device is.employed in conduct-

ing the steam to the low-pressure cylinder..

The effect of this is to limit the possibilities
of economy in the consumption of steam by

g fixed low rate of expansion or by wire-

drawing the steam, with its equally limited
The second plan 18 to conduct the
exhaust-steam from the high-pressure cylinder

‘into a separate receiver or chamber of suffi-
-cient capacity to nearly equalize the interme-

diate pressure, from which 1t is conducted to

the steam-chest of the low-pressure cylinder,.

giving o stearly and uniform force to the

] hlﬁher ratios of expansion and consequent
economy théreof by the construction of the
Steam-Engines; and L hereby de-.

"1nf“ the
_ueeted to

jbmler may be admitted directly to the re-
ceiver or the connecting-passage of the valve
| for use 4t such times as starti ng up when cold, -

"'1eference will be

valve.

engine, dmpen%nw with all intermediate throf-
tlmﬂ devices, eansing no limit to the desirable

59
engine, as is the case with the first- mentlo.ned
plan. |

In my enginea leﬁewer 18 sh{m*u surround-
lnn h - pressure cylinder and con-

the intermediate passage of the
valve used for Lhe distribution of the steam.

60

_Thlb arrangement embodiesall the advantages

attributed tD the second plan reterred to, with
the addition of increasing the economy of 65
the engine still further by dlsl)ensmo with the
pipes and conduits for the transmission of -
steam to and from a separate receiver,which

| usually cause theloss of heat and emclency

by impact and surface conduction, the loss 70

forming a large percentage of the admnmﬂe

due to the h1gher ratios of expansion, but not
othérwise realized. Live steam from the

accelerating the power of the engine in an
emergency by using direes steam (non-com-

- pound) upon the larger area of the low-press-
ure piston, in which case the small area of the

high-pressure piston 1is in ethblmm of
pressure, exerting no power.

For a descmptlon in detail of my 1nvent10n
made to the accompanymg
dl"LWlH{"S of which—

- Figure 1 is a vertical lonnlbudmal section of
2 compound engine of my constructlon show-

35

ing in the present case one high and one low

pressure ¢ylinder operated by ai atslide-valve,
with means for partially balancing or reliey-
ing the excess of pressure upon the same, and
constructed to perform the duties devolved in
the arrangement of this engine; also an inter-
mediate steam- receiving chamber in direct
communication with the passage through the
Fig. 2 1s a plan or top view Showing
the engine steam-chest, cover and valve re-
moved. 1Iig.31isa transvm se section through
A B, Fig. 1. Hig. 4 1s a transverse section

1o

05

Lhrough Z 7, Fig. 1. I‘IG‘ 5 is a plan or top
view of V'ﬂVG 1*el1ef plstons being removed.
Referring b0 said ficures, it 1s to be under-
stood that the engine here shown as embody-
ing the invention constitutes

100

9, ‘‘direct-act-




~ing?’ compound steam-engine adapted to op-

9 | | 330,388

~erating pumps. the rods or plungers of which

may be connected directly to the reciprocating

~parts, where no ily-wheel or other heavy mov-

10

ing body is employed to distribute and equal-

ize the forces.. The valve of this engine can
be operated by means of well-known devices
suitable for other direct-acting engines.

It may be observed that to apply this in-
vention to an engine of rotative construction,
where a crank and fly-wheel are employed, the
valve may be operated by an eccentric on the
shaft in the usual manner of steam-engines.

- The intermediate steam -receiying chamber

15

20

may be removed entirely or reduced in size,
maintaining no more than a passage to the

port, providing for the use of live steam, when
- desired, direct to the low-pressure piston.

. To describe this apparatus in detail, the two
cylinders C and D are of unequal diameters,
and have pistons I and F, which may be con-

“nected to work on one cross-head, or in any

30

-sultable manner provided for a coincident

movement, so that the two pistons may be at
all times in a corresponding position in their
cylinders. A steam-chest, G, extends par-
tially over both cylinders, and contains a main
steam-valve, H, having an actuating-rod, I,

extending through a stuffing-box, by which

rod the engine is operated. The valve H has

@ single continuous passage, J, through it, the

same being in constant communication with

.the receiver-passage K, and it serves to actuate

~ both the high and low pressure pistons E and

35

F. The valve H is provided with unpwardly-

extended cylindrical chambers, into which are

fitted relief-pistons I and M, suspended upon

40,

45
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links N and O, vibrating within the chawmbers

Pand Q. 'The high-pressure cylinder C, con-
tained within the receiver K, has ports R and

S, through which live steam from the ¢hest G

is admitted alternately to operate the piston E.

-The exhaust or partially-expanded steam from
‘this cylinder is permitted to escape into the

receiver K and the low-pressure cylinder D
jointly through the cavity and passage J of
the valve H. The low-pressure cylinder D,
surrounded by a steam-jacket space, T, con-

“tains piston F, having two rods, U and V, ex-

tending through sleeves and stuffing-boxes in
the receiver K and passing out on either side
of the high-pressure cylinder C. The rods U
and V and the rod W of the high-pressure

o ‘piston may be united by means of a cross-

35

60

head, (not shown,) and by whicha pump or
other load may be driven. The ports X and
Y of the valve H communicate with the high-

pressure. exhaust and receiving chamber K

by means of passage J, and are so arrangéd
as to alternately admit the partially-expanded

steam from the first cylinder through ports «

and b to actuate the low-pressure piston F at

. the same time the high-pressure cylinder is
receiving steam from the boiler.  Exhaust-

cavity d of valve H coincides with passage ¢ to

‘upon the low-pressure cylinder.

ure cylinder D to a condenser or the atmos-
phere in the usual manner of steam-engines.
The operation of the engine is as follows:
Assuming the engine to be in motion and the
high-pressure piston E,together with the low-
pressure piston K, moving in the direction of
the arrows, live steam will be admitted from
the ehest G through port R to the acting side
of piston E, the opposite side of which is in
communication with piston F by means of
port 5, valve-passage J, which is in commu-

nication with receiver K and ports X and «,
conducting thereby to the low-pressure ¢ylin-

der the steam used during the previous stroke
in bigh-pressure cylinder. The steam, after

having done a part of its work in the first eyl-

inder, is thus conducted to the low-pressure
cylinder through the valve inthe chest, which
1s surrounded by live steam of ahigh tempera-
ture, and by which means heat is supplied to
the expanding steam on its way to the low-
pressure cylinder. The expansive power of

the steam is improved materially by this

70

79

30

8s

means, effecting the economy of the engine go

thereby, and permitting, in an engine of this

construction, improved results as 4 much

higher ratio of expansion can be employed.

The intermediatesteam-receiving chamber,

K, which is in constant ecommunication with
passage J of the valve, is important in equal-
izing the initial and terminal pressure of the
steam actuating the low-pressure piston when
operating as a direct-acting engine, and par-
ticularly with a high rate of expansion, tend-
ing to apply the power in a nearly uniform
manuer throughout the entire length of the
stroke, the receiver taking up at the com-
mencement of the stroke a surplus of power
from the high-pressure exhaust, which it in

turn gives off again as the pistons proceed to

the termination of the stroke. The final ex-

haust from the low-pressure or expansion

cylinder D.is effected by the port b, valve-
cavity d, and passage ¢, in the usual manner
of steam-engines. - o |

The reliet-pistons L and M have live steam
pressing on their upper sides by being ex-

95

I0G

105

IIO

posed within the steam-chest G, the lower -

faces of which extend within the valve passage

or cavities, so that the valve is pressed down

steam maintained in the receiver or acting

Therefore,
though this valve is operated within the chest

G, surrounded with high-pressure steam, the

pressure on the valve holding the same to the

seat is reduced about in proportion to the

ratlo of expansion employed, and consequently
the frictional resistance to operating the valve
is reduced in like proportion. These pistons
vibrate slightly within the arc of a ¢ircle as the
valve 18 moved, sliding upon the valve-seat.

I15

to its seat by the much lower pressure of the:

120

125

Any slight leakage of steam that may occur

through the rings of these relief-pistons will
represent no loss practically, as such steam is

conduct the exhaust-steam from the low-press- | available for use in the secondary eylinder,
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# 1t will readily be seen that the construction

Having thus described my invention, what T

~of this engine is simple and not liable to de- | claim as new, and desire to secure by Letters

10

15

rangement or excessive wear; that the parts
are all accessible for convenience of examina-

‘tion or repairs when such are needed, also the

distribution of the steam is by means of one
valve and with a single passage only through
the same to operate the pistons of both high
and low pressure cylinders, with means for
operating 1in copjunetion an intermediate
steam - receiving chamber, or when said
chamber 18 not needed, facilitating by the
same means an Independent live-steam con-

low-pressure piston direct. Thelow-pressure
steam 18 conducted to the piston of the sec-

~ ondary cylinder in a dry and superheated con-

20

23

dition and loses none of its heat by coming in
contact with the colder walls of a series of
pipes and conduits, as is the case in engines
of the ordinary compound type when sepa-
rate steam-heaters to pass the steam through
are not employed. = | |

The arrangement of this apparatus is not
confined to this particular construetion, as

- many modifications well known to the art

may be employed in substitution without
changing the spirit of the arrangement or its
results, or departing from the invention.

1

nection for use, when desired, to operate the |

Patent, is—

30

1. In an engine, the high and low pressure

cylinders with pistons, piston-rods, common

valve-chamber having ports in its ends corre- 35

sponding with those in the cylinders, and the

double-ended valve, as shown, in combination

with the balance-pistons fitting vertical cham-

~bers in each end of the valve, above the ports,

and links by which the pistons are suspended 40

from points above the valve, substantially as
herein described.

2. In an engine, high | and low pi*eSSure cyl-

inders with pistons, piston . rods, common

valve-chamber bhaving ports in its ends cor-
responding with those in the ecylinders, and
the double-ended valve, as shown, in- combi-

nation with the balance-pistons fitting vertical

chambers in each end of the valve, above the
ports, and links by which the pistons are sus-
pended from points above the valve, substan-
tially as herein described. ' '
~In witness whereof I have hereunto set my
hand. T | |
GEORGE E. DOW.

Witnesses:
S. H. NOURSE,
H. C. LEE.
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