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UNITED STATES PATENT OFFICE.

ROBERT CREUZBATUR, OF BROOKLYN, NEW YORK, ASSIGNOR TO THE WEST-
INGHOUSE MACHINE COMPANY, OF PITTSBURG, PENNSYLVANIA.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 332,502, dated December 15, 1885,

Application filed August 31,- 1885, Serial No. 175,720, (Nomodel.}

To all whom it may concern: _
- Be it known that I, ROBERT CREUZBAUR,
of Brooklyn, in the county of Kings and State
of New York, have invented certain new and
3 useful Improvements in Steam - Engines, of
which improvements the following 1s a speci-
fication. |
My inventionrelates to single-acting engines
having cylinders located side by side, with
1o their pistons connected fo independent cranks
upon & common crank-shaft, and its objects
are (a) to provide for supplyving boiler-steam
to a high - pressure cylinder, exhausting it
therefrom to a low-pressure cylinder of greater
15 capacity, thence exhausting it into a second
low-pressure cylinder of further increased ca-
pacity, and finally exhausting it from said
second low-pressurecylinder to the atmosphere
or to a condenser; (b) to reduce the otherwise
20 large difference in diameters of the several
cylinders by progressively increasing the
stroke of their pistons, so that by increase of
stroke, together with comparatively small in-
crease 1n diameter, the cylinder capacity req-
25 nisite for the desired expansion may be at-
tained; (¢) to effect such location of the eyl-
inder and valve ports as to materially reduce
dead space and attain direct steam-passage;
(d) to etfect the distribution of steam in a
20 three-cylinder compound engine by two recip-
rocating piston-valves located side and side
with the cylinders; (¢) to effect the operation
of said distribution - valves by eeccentrics
through lever connections; (f) to return to
35 the exhaust-steam from the high-pressure and
primary low-pressure cylinders the heat lost
in sald eylinders by means of steam-jackets,
to which superheated steam is admitted in its
passage from the Dboiler to the high-pressure
40 cylinder; (g) to provide for the direct admis-
sion of steam irom the jacket to the low-press-
ure cylinders when starting the engine or oth-
erwise, when required, and () to admit of ex-
pansion of the metal of the cylinders by ex-
45 tending their inner ends beyond the flanges
by which they are connected to the erank-case.
The 1improvements claimed are hereinafter
fully set forth.
- In the accompanying drawings, Figure 1 is
so avertical longitudinal central section through

|

pistons of two cylinders being shown in ele-
vation; Fig. 2, a vertical transverse section at
the line z x of Fig. 1; Fig. 3, a similar section
ab the line y y of Fig. 1; Fig. 4, a horizontal
section at the line z 2z of Fig. 1, with the direct-
steam-admission valve omitted; Fig. 5, a siml-
lar section at the line w w of Fig. 1, and Iig.
6 a diagram illustrating the relative positions
of the crank-pins.

My invention is illustrated as applied in a
single-acting engine having a high-pressure
cylinder, 1, a primary low-pressure or expan-
sion cylinder, 2, of larger diameter, and a sec-
ondary low-pressure or expansion cylinder, 3,
of larger diameter than the cylinder 2, said cyl-
Inders 1 2 3, which are open at their lower
ends, being located side and side—that1s, with
theiraxesin parallel plane.—and being secured
by flanges 6 to the top of a closed crank-case 70
or crank-shaft chamber, 5, having end bear-
ings, 41, for the journals 50 of a crank-shaft,
4, The cylinders 1 2 3 are fitted, respectively,
with long pistons 7 8 9 of the trunk class, and
salid pistonsare coupled by connecting-rods 1l
with crank-pins 12 upon three pairs of double
cranks, 1010 10, which are set at angles of one
hundred and twenty degrees apart on the
crank-shaft 4. A progressive increase in cyl-
inder capaeity 1s attained from the high-press-
ure cylinder 1 to the secondary low-pressure
cylinder by increasing both the diameter and
the length for piston-stroke of the cylinders,
the drdawings, for example, representing an
engine in which the high-pressure cylinder 1
is of six inches diameter with four inches
stroke, the primary low-pressure cylinder 2 of
eight inches diameter with six inches stroke,
and the secondary low-pressure-cylinder 3 of
tep inches diameter with eight inches stroke. go
By thus increasing the stroke of the low-press-
ure or expansion ecylinders 2 3, instead of at-
taining the requisite increased displacement
of their pistons by their increase in diameter
solely, the engine is made of moresymmetrical g5
construction, and the location of each cylin-
der-port opposite its corresponding valve-port
is facilitated, thereby attaining direct steam-
passages with & reduction of dead spaces.

The major portion of the cylinders and the ico
space intervening between them 1S inclosed

S
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g steam-engine empodying my invention, the | within a steam-jacket, 31, to which steam from
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~ the boiler is alimitted through a steam-pipe

connected to a supply nozzle or flange, 52, on

the side of the jacket adjacent to the second-

ary low-pressure cylinder 3, such steam c¢ir-
5 culating around the outside of the cylinders 3
and 2 1n its passage to thé high-pressure cyl-
inder 1. The steam-jacket does not extend
entirely to the inner ends of the eylinders 3 and
2, and need not extend to the inner end of the
cylinder 1, its purpose being to heat by the
supply-steam but little more than those por-
tions of the cylinders to which working-steam
driving the pistons is admitted. The inner

10

ends of the e¢ylinders 2 and 3 are extended |

15 1nto the crank-case below the flanges 6, by
~which they are secured to said case, and are
thus housed and protected by the crank-case
and free to expand and confract under varia-
tions of temperature. |
Steam from the jacket is supplied to the up-
per or workirg end of the high-pressure cyl-
inder 1 and exhausted therefrom to the prim-
ary low-pressure or expansion cylinder 2 by
a high-pressure main or distribution valve,
17, of the piston type, working in a valve-
chamber, 18, located within the jacket 31,ad-
jacent to the cylinder 1, and receiving steam
from thejacket through a port, 19. The valve
17 1s actuated by an eccentric, 21, on the
crank-shatt 4, sald eccentric having its strap
20 coupled to the upper arm of a bell-crank
lever, 23, journaled in the crank-case and hav-
1ng 1ts lower arm coupled to the stem 24 of
the valve 17. Steam exhausted from the high-
pressure cylinder 11s supplied to the primary
low-pressure cylinder 2 through valve 17, then
exhausted therefrom into the secondary low-
pressure cylinder 3, and finally exhausted
from the secondary low-pressure cylinder to
the atmosphere or to a condenser by a low-
pressure main or distribution valve, 25, of the
piston type, working in a valve chamber, 26,
located within the jacket 31, adjacent to the
cylinders 2 and 3, and actuated by an eccen-
tric, 27, on the crank-shaft 4, said eccentrie
having 1tg strap 28 coupled to the upper arm
of a bell-crank lever, 29, journaled in the
crank-case and having its lower arm coupled
to the stem 30 of the valve 25. 1t will be ob-
vious that, if desired, the valves 17 and 25
may be operated directly by their respective
eccentrics, the cylinders being in such case

20
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located sufficiently far apart and the valve-

chambers being inclined relatively to the axis
of the cylinders. The steam exhausted from
the cylinder 3 is led through an exhaust-pipe
connected to an exhaust nozzle or flange, 32,
on the valve-chamber 26 to the atmosphere or
to a condenser, and when exhausted into a
condenser a connection must be made between
the crank-case and condenser through the
valve-chamber 26, as shown at 33, Iig. 2, for
the purpose of preventing a higher pressure
upon the under than the upper sides of the
65 pistons during their exhausting strokes.

- In operation steam from the boiler, which

55

6C

steam 18 preferably highly superheated,enters | The exhaust fromthe ecylinder 3 passes through

|

|

the jac’kéb 31 through the suppjy-in'let 12, and
traversing the jacket, as indicated by the ar-

rows, enters the valve-chamber 18 through 70

the supply-inlet 19.
the superheated steam in excessof that admis-
sible with satety to the working parts is trans-
mitted through the cylinders to the steam

The heat conbtained in

performing work therein, and thus corre- 75

spondingly supplies heat to compensate for
that absorbed by the work done. The valve
17 being in its uppermost position, steam
passes through the valve-chest ports 13 into

a channel, 14, communicating with a cylinder- 8o

port, 15, leading 1into the cylinder 1 on the
same level as the valve-chest ports 13, and

three-fourths of its stroke.
ward traverse of the valve 17 the ports 13 are
connected, through the exhaust cavity or re-

the downward stroke of the piston 7 is there-
by effected, the steam acting thereon throngh
In- the down- 8;

cess 34 of the valve 17, with wvalve-ches} .
ports 35, through which the steam passes from
the cylinder 1 into a channel, 36, surrouad- go

ing both - the valve-chambers, and communi-
cating with a cylinder-port, 37, leading into
the cylinder 2 on the same level asthe valve-
chest ports 35; the piston 7 completes its

downward stroke and commences its return- g5

stroke, the steam above it continuing to be exs
hausted into the cylinder 2.

The piston 8 of

the eylinder 2is meanwhile moved downward -

into position, as shown, the piston 9 of the
cylinder 3 being then in position to commence
1ts working-stroke. The drawings illustrate

100

bhe relative positious of the three pistons and
thelr respective crank-pins with the corre- -

sponding position of the valves 17 and 25. In
such position the cylinder 1 continues to ex-

haust into the cylinder 2, and the latter com:

mences to exhaust intothe ¢ylinder 3 through

105

the valve-chest ports 58, exhaust cavity or

racess 39 of the valve 25, valve-chest ports
40, channel 41, communicating with said
ports, and cylinder-port 42, the latter leading

II1O

into the cylinder 3 on the same level as the

valve-chest ports 40. | | |
Assuming the ecircle, Fig. 6, to indicate the
path of the three crank-pins 12, turning to

of the pistons, the cylinders receive and ex-

115
the right, Z representing the outer dead point

haust steam substantially as follows, the -

circle being divided into sixequal -parts, as

shown: The high-pressure cylinder 1 re-
celves boiler-steam throughout parts 12 and 2*,
exhausts into the primary low-pressure cylin-

120

der 2 throughout parts 3% 4° and 5% and

cushions throughout 6*. "The primary low-
pressure cylinder 2, receives steam from the

cylinder 1 throughout parts 17, 2% and 3*ex-

hausts into the secondary low-pressure cylin-
der 3 throughout 4* and 5% and cushions dur-
ing 6*. The secondary low-pressure cylinder
3 receives steam from the primarylow-pressure
cylinder 2 throughout parts 1%, 2* and 3%, ex-
hausts into the atmosphere or a condenser

I25'

130

throughout 4* and 5% and cushions during 6%




1C

15

20

35

40

50

332,502 3

the port 42, channel 41, valve-chest port 40,

and interior of the valve 25 into the valve-
chest 26, the valve 25 being inits lowest posi-
tion, and escapes through the exhaust dis-
charge-nozzle 32.

The total theoretical expansion in an en-
gine proportioned as specified, and disregard-
Ing dead spaces and clearances, is 6.64 times,
which,with the three cylinders and duly su-
perheated steam,will be found fully practica-
ble. The minimum and maximum work per-
formed during a revolution of the crank-pins,
divided into six parts, is as 100 to 236; two
double-acting engines without expansion vary
as 100 to 140, and one double-acting engine
without expansion as 100 to 0.

In order to provide for the admission ot
steam from the jacket to the secondary low-
pressure cylinder 3 on starting the engine or
otherwise, when desired, for increase of power,
ahand-operated direct-steam-admission valve,
43, 1s fitted to seat over an opening leading
from the jacket 31 into the port 42 of the cyl-
inder, its stem 44 being screw-threaded and
engaging a nut in the stem-casing and being
provided with an operating hand-wheel, 45, on
its outer end. A similar valve may be applied
to the primary low-pressure cylinder 2, if
desired.

I elaim as my invention and desire to secure
by Letters Patent— |

1. The combination of a high-pressure sin-
gle-acting cylinder, a primary low-pressure or
expansion single-acting ec¢ylinder of larger
diameter, and a secondary low-pressnre or
expansionsingle-acting cylinder of still larger
diameter, said cylinders being located side
and side, and having their pistons coupled to
crank-pins set at ahout one hundred and
twenty degrees apart on a common crank-
shatt, substantially as set forth.

2. In a compound engine, the combination
of three single-acting cylinders of unequal
capacity, respectively, located side and side,
and one or more valve-chests having ports
located directly opposite to and substantially
in line with the steam-ports of said cylinders,

substantially as set forth. |

3. In a compound engine, the combination
of three single-acting cylinders of unequal
capacity, respectively, said cylinders being

located side and side, and having their pistons

coupled to crank-pins set at about one hun-
dred and twenty degrees apart on a common
crank-shaft, a main or distribution valve =5
governing the distribution functions of the
first or high-pressure ¢ylinder, and a main or
distribution valve common to the two low-
pressure or expansion cylinders, substantially
as set forth. | -

4. In a compound engine, the combination
of a high-pressure cylinder, a primary low-
pressure cylinder of larger capacily, a sec-
ondary low-pressure cylinder of still larger
capacity, sald cylinders being located side and
side, and having their pistons coupled to erank-
pins on & common crank-shaft, a distribution-
valve feeding steam from the boiler into the
high-pressure ¢ylinder and exhausting it into
the primary low-pressure ¢ylinder, a distribu-
tion-valve exhausting steam from the primary
low - pressure cylinder into the secondary
low-pressure cylinder and from the secondary
cylinder to the atmosphere or a condenser,
and eccentrics fixed upon the crank - shafb
and having their straps coupled to bell-crank
levers, which are in turn coupled to the stems
of the distribution-valves, substantially as set
forth. |

5. In a compound engine, the combination
of three single-acting cylinders of unequal
capacity, respectively, said ecylinders being
located side and side, and having their pistons
coupled to crank-pins set at about one hun-
dred and twenty degrees apart on a common 85
crank - shaft, distribution - valves whereby
steam 18 fed to the smallest cylinder and sue-
cessively twice expanded in the two larger
cylinders, and a steam-jacket substantially
surrounding the cylinders and forming part go
of the passage-way for steam from the boiler
to the valve-chest of the distributing-valve of
the smallest cylinder, substantially as set forth.

6. In a compound-engine, the combination
of three single-acting cylinders of unequal g3
capacity, respectively, secured side and side
to a closed crank-case or ehamber, and a con-
tinuously-open port or passage connecting the
crank-case with the exhaust-passage of the
largest eylinder, substantially as set forth.

ROBERT CREUZBATUR.
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Witnesses:
CHAS. S. PEASE,
VW. L. McCuLrLAGH.




	Drawings
	Front Page
	Specification
	Claims

