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{No mudel )

Lo all whom it may concern:

Be it known that T, H. HERMAN WESTING-
HOUSE, residing at l\xew York, in the county
of New York and otate of New York, a citi-

5 zen of the United States, have mvented or
discovered certain new and useful Improve-
ments in Steam- -Engines, of which improve-

- ments the following is a specification.

In the accompanying drawings, which make

ro part of this specification, Figure 1 is a verti-
cal longitudinal section through a steam-en:
gine embodying my invention at the line x 2
of Fig. 3; Fig. 2, a vertical transverse section
through the same at the line 4 y of Fig. 1, and

15 Fig. 3 a horizontal section at the hne zz of |.

Flﬂ‘ 1.

My invention relates to single- aetmg steam-
engines of the class in which two or more cyl-
1nders are located 1n parallel planes at right

20 angles to a common crank-shaft, the pistons
of the several cylinders being counected 1n-
dependently one oftheother, t0 separate cmnk
pins on said shatt, an instance of- -which 18 ex-
emplified in Reissued Letters Patent of the

25 United States No. 10,603, granted and issued
to The VVesbmcrhouse Machine Company, as

"Iy assignee, M%y 26, 188b.
~ The object of my 1nvent10n 18 to prowde an
engine of such general type of simple and com-

30 par&twely inexpensive eonstruction, adapted
to the efiective utilization of steam HpOD the
compound principle in which eclose and acen-
rate regulation of speed, as well as economy
of steam, may be insured by the employment

35 of automatic cut off mechanism governing the
distribution of both the high “and the low
pressure cylinders.

To this end my invention, E:,enemlly stated,
consists in the combination of a high-pressure

40 and a low-pressure single-acting cylinder, a
steam-chest common to both cylinders, and
ports so located as to cause the maximum of
clearance to be between the valve and the

| high-pressure cylinder and to reduce to 2

45 minimum the clearance between the valve and
low-pressure eylinder; also, in the combina-
tion of a high-pressure and a low-pressure
single-acting cyhnder and a valve and ports
adapbed to first admit steam from the boiler
so to the high-pressure cylinder around the ex-

ure cylinder through the interior of the valve,
and finally to dlschmrn*e the exhaust of the low-
pressure ‘cylinder to the atmosphere, or to a
condenser at one end of the valve; also, in the

integral ther emth and a low-pressure single-
actmo* cylinder secm ed to the valve- chest
thmugh the port or steam-entrance of the low-

pressure cylinder.

The improvementis clalmed are hereinafter
fully set forth.

In the practice of my 1nvention I prowde &
high-pressure cylinder, 1, having a valve chest

or chamber, 3, cast 111)011 its side, and a low-

! terior_'of the valve, then to admit the exhaust
of the high-pressure cylinder to the low-press-

55

combination of a high-pressure smcrle acting -
cylinder having a valve chest or chamber cast

60

pressure cylinder, 2, of larger diameter, which -

18 secured to the hwh -pressure cylmdel and
{ valve-chamber by bolts passing through flanges

18 on the valve-chamber and low -pressure
cylinder, the plane of connection passing

through the steam-port 14 of the low-pressure

cylinder. The cylindersand interposed valve-
chamber, which are thus located as closely to-
gether as practicable and connected with a

single joint, which can readily be made with-
out expensive fitting, are secured upon the
top of a closed erank-case, 2, which constitutes
the bed or support of the engine and likewise

serves as a tank or receptacle for the Iubricat-
Ing material of the crank-shaft journals and
crank-pins. A removable bonnet, 6, secured

‘upon one side of the crank-case over an open-

ing therein, enables access tc be had to the 1n-

terior of the case when desired.

7.0

75

. 80

The high and low pressure cylinders 1 2 are

fitted, respectively, with pistons 7 8, which -

are coupled by connecting-rods 9 9 t0 crank-

pins set oppositely, or at an angle of one hun-

dred and eighty degrees, upon a pair of double
cranks, 10 10, formed upon a crank-shaft, 4,
having jour nals 50, mounted in bearings 41 in
the ends of the crank-case 5, and carrying one
or more balance-wheels, 42, and a belt-pulley,
43. A balancing- plston 44 18 formed upon
or secured to the low- plessure piston 8, on the
upper or steam side thereof, said balancmg

piston working in a cylmdel 45, secured  to

the head 48 of the low- pressm ecylinder. The

90

95
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eylinder 45 is closed at: top by a head, 46,.and
“communicates with the boiler or main stea111-=
plpe by a steam-supply pipe, 47.: EERREEE
Steam is supplied to the ‘U{LIVB chfunber-dz
fﬁom the boiler by a steam-pipe, 11, secared
i to a flange or nozzle on the side of :the; valve-
o chamber; and is supplied to and exhausted
- from the upper ends of the high and low press-
- are cylinders: 1 2 by a main or distribution:
valve, 12, performing the distribution func-
- tions of both eylinders :and. actuated: by an

automatic cut-off mechanism consisting of an
- eccentrie, 21, which is pivoted to thesupport-
o dngdiskoor carrier 25 of a centrifugal governor:
or 1ewnhtm fixed upon: the er ank- shaft, and
s 'plmid?e'd with a slot fitting frecly on the
- erank-shatt, soas to be ﬁ(]:?bph?'{i to be moved

L transver se]yte the crank:line by said governor
o odn accordance with variations of pressure or
resistauce, or both, and thereby to vary the
traverse of the distribution:valve and corre-
spondingly cut off steam: from :the high: and
Jow pressure eylinders at earlier or: later pe-
The eccentric 21 1s con- .
-mnected  to the distribution-valve 12 by an ec-
cenlrie-rod, 19, secured. at one end to.the ec-
centric-strap 20, and coupled at' the other to a |
The .
covernor or regulator herein ‘illustrated does |
30 not, per se, form part:of my present invention,

7 and hemg, mMoreover, fully S imth in Letters
Patent No. 303,085, dated August 5
not be herein at length

pin fixed in the lower end of: the valye. :

descubed |
- ’he main or %ream (118“11)1161011 1iﬁ»al’ve 1

whiceh fits: accurately in and . 1s: 1&(:11}!‘0.(2&1;6(1

within a sleeve or bushing, 40, secured 1n the
valve-chamber 3, is composed of upper and
lower main or steam-admission pistons, 33 39,
connected by an intermediate hollow or tubu-
lar body portion, alower guide-piston, 17, con-
nceted to the lower main piston, 39, by bars,
between which are formed a series of high-
pressure exhaust-ports, 65, an exhaust-piston,
66, connected to the upper main piston, 53, by
bars, between which are formed a series of low-

pressure supply-ports, 67, and an upper bal-

ance-piston, 62, connected by a rod or stem, 68,

to the exhaust-piston 66. Steam is 'Ldmltted to
the interior of the bushing 40 from the steam-
pipe 11 and valve-chamber 3, through supply-
ports 69, so located as to be included between
the main pistons 38 39 at all points of the trav-
erse of the valve, and 1s exhausted from the
bushing through exhaust-ports 70, located be-
tween the exhaust-piston 66 and balance-piston
62, to the exhaust-pipe 15, and thence to the
atmosphere, or to a condeunser.

The admission and exhaust of steam from
the boiler to and from the high-pressure cylin-
der 1 are effected through a port or passage,
13, leading from the top of the high-pressure
cylinder to a series of ports, 74, located 1n such
position in the bushing 40 as to be alternately
uncovered and covered by the lower steam-
piston, 39, of the valve, and the exhaust-steam
from the high-pressure cylinder is admitted to
and exhausted from thelow-pressure cylinder

épiston 66.

ber, and bushing.
open. at: both ends, fits the v
tightly at and near each of 1ts ends.
of the valve-chamber is closed by a tight head
or cap, 64, and in order fo prevent the eseape
of steam which may Jeak past the lower pis- 85 0 o
ton, 39, and guide-piston: 17 1into the crank-.: 01
case an annular recess, 71, is formed in the . 00
lower: valve-chamber, 3, around: that portion - 1
of the bushing: 40 in which the guide:piston 1
works, said recess:-communicating with thein-
terior of the bushing by ports 72 SRR
ebemg plovlded W lth asuitable dlsr.,halge port, i
; ;3

1884 neecl

2 through a short straight port or passage; 14, . 1
leading from the top oft thelow-pressure eyl- -0 00
| inder into the valve-chamber and eommuni: 5o
cating with a series of ports, 75, located in .. .
such position in: the: bushing as to be alter-. ... ..o o
nately uncovered and eovercd by the exhaust- -

It will thus be seen that the maxi-:
mum clearance is between the valve SERENE R
pressure cylinder, the:¢learance between _t.hes RN

valve :and low-pressare eylinder being reduced . .-
to the minimum amount possible—to wit; the 000000
thickness of metal of the cylinder, valve.cham- . .
The bushing 40, which is:

steam which has effected the downward stroke
of the high - pressure piston 1s exhausted
through the passage 13, ports 74, tubular body
of the valve, and upper ports, 67, thereof into
the ports 75 and 14 and low-pressure cylinder
2, effecting the downward stroke of its piston
8, its action being supplemented by the press-
ure of steam from the boiler upon the balane-
ing-piston 44 of the low-pressure cylinder. In
the succeeding downward traverse of the valve
the exhaust-piston 66 uncovers the ports 75,
and thereby placing the port 14 in communi-
cation with the exhaust-ports 76 the steam

. which has effected the downward stroke of the

low-pressure piston 1s exhausted through the
ports 14, 75, and 70 to the exhaust-pipe 15,
and Lhence tothe atmosphere,ortoacondenser,
as the case may be.

1t will be scen that the objection which ob-
taipsin prevailing constructions of compound
engines of the Wooll type—to wit., that of
expansion between the cylinders without per-
formance of work—1is substantially removed,
as but a small fraction of clearance is appor-
tioned to the low-pressure eylinder, and the
steam from the high-pressure cylinder 18 ex-
hausted directly thereinto from the valve.
The steam 18 not wholly exhansted at each
stroke from the passage leading {from the high-
pressure to the low-pressure cylinder—that
18, from the interior of the tubular body of

- the valve—-but 1s entrapped therein under a

¢cand high-:

alve-chamber 3
Thetop

QO
2therein,and . o0

In 0]_)91 atmn ,stea,m fmm Lhe hollu is fuhmt EEREE R
ated from thesteam-pipe 11 through the ports gs:: ¢ 1
69, between theanaiupistons 33 39,; andaround: .
its central tabular body, and inthedownward. 0000
movement of the: thve passes through: the 00000
ports 74 and passage 13 to the upper end of i
i‘the high-pressure .c}]mder. L and effects the SRR
donnw@td and working stroke of its piston'7. = 1 5
In the upward movement of the valve the .. . ...
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- pressure equal to the pressure in the low-

- trom the high-pressure cylinder which may be

10

Is

20

23

~ effect so early a cut-off in the high-pressure

30

the low-pressure cylinder to start the piston |
~ of the latter on its downward stroke. The
~ avoidance of such objection is indispensable

35

10

- centric which is movable transversely to the
45

50

- ply and exhaust of steam to and from the

~of an automatic cut-off mechanism upon a dis-
- tribution-valve common to both eylinders in-

construction a sufficieney of initial pressure

373,323 g

]

pressure cylinder at the point of cut-off, and
13 surrounded on the outside of the valve by
the live steam from the boiler, which exerts a
reheating action, tending to vaporize any wa-
ter of condensalion in the steam exhausted

due to expansion or other causes. The coin-
cident variation of the point of cut-off in both
cylinders in correspondence with variations
of speed and resistance effected by the action

sures a close degree of regulation and thereby
a substantially constant speed and economical
consumption of steam. Undue upward press-
ureupon the low-pressure piston onitsupward |
stroke, due to the action of atmospheric press-
ure in the crank case against a vacunm or par- |
t1al vacuum on. the upper side of the piston, |
1s prevented by the pressure on the balancing-
piston 44; and such pressure acts, together
with the pressure on the main piston 8, to ef-
fect the downward stroke. o

A special advantage of the balancing eyl-
inder and piston is developed in its employ-
ment in connection with auntomatic cut-off
mechanism, as it is possible for the latter to

cylinder as to give an insufficient terminal in

to the proper working of a single-acting en-
gine, and as the balancing-pistonis constantly
subject to the pressure of steam from the
boiler it will be seen that under the above

upon the low-pressure piston is insured at the
shortest cut-off that can be effected.

I disclaim herein a compound engine hav- :
ing a single valve governing the distribution
of both its cylinders and actuated by an ec-

crank-line and is coupled to a governor, as the
same forms the subject-matter of my Letters
Patent No. 340,021, dated April 13, 1836.

I claim herein a> my invention— |

1. The combination of a high-pressure sin-
gle-acting cylinder, a low-pressure single-act-
ing cylinder of larger diameter, pistons fitting
said ¢ylinders and coupled to erank-pinsupon
a common crank-shaft, a single main or dis-
tribution valve working in a valve-chamber
between said.cylindersand governing the sup-

same, a steam-port extending from the steam-
supply end of the high-pressure cylinder to a

point in the valve-chamber below said end, ,
and a steam-port extending directly or sub- 6o
stantially in right line from the steam-supply
end of the low-pressure cylinder to the valve-
chamber and of a length practically equal to
the thickness of metal of the low-pressure cyl-
inder and valve.chamber, substantially as set 6z
forth. | | |

2. The combination of a high-pressure sin-
gle-acting cylinder, a low-pressure single-act-
ing cylinder of larger diameter, pistons fitting

-said cylinders and coupled to crank-pins upon 70

a common crank-shaft, and a single main or
distribution valve working in a valve-cham-

ber having delivery, supply, and exhaust ports

and governing the supply and exhaust of steam

to and from both of said cylinders, said valve »c
having two main pistons connected by a tubu-

lar body and an exhaust-piston adjacent to one

of its ends and separated therefrom by a series

of ports, and being adapted to first admit
steam from the boiler around its body to the 8o
high-pressure cylinder, then to admit steamn
exhausted from the high-pressure ecylinder
through its body and below its exhaust-piston

to the low-pressure cylinder, and finally to
deliver the exhaust-steam of the low-pressure §s

cylinder above its exhaust-piston to an ex-

haust-pipe, substantially as set forth.
3. The combination of a high-pressure sin-
gle-acting cylinder, a low-pressure single-act-

Ing cylinder of larger diameter, a single main go

ordistribution valve governing thesupply and

‘exhaust of steam to and from both of said eyl-

inders and working within a valve-chamber
Interposed between the cylinders, and a fixed
sleeve or bushing inclosing said valve and 95
hayving ports communicating with an annular

recess in the valve-chamber adapted to receive

leakage from the interior of the bushing, sub-
stantially as set forth.

4. The combination of a high-pressure Sin- 100
gle-acting cylinder having a valve-chamber
cast integral therewith, and a steam-port ex-
tending from one of its ends to said chamber,
and a low-pressure single-acting cylinder of
larger diameter having a port extending from rcs
one of its ends directly toits shell and secured
to the high-pressure cylinder by bolts passing -
through flanges "abutting in the plane of the
outer face of the steam-port of the low-press-
ure cylinder, substantially asset forth. [10

In testimony whereof I have hereunto set
my hand. _ '

| H. H. WESTINGHOTUSE.

Witnesses:
J. SNOWDEN BELL,
G. W. WILLIAMS,
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