(No Model.) 2 Sheets—Sheet 1.

R. CREUZBAUR.
STEAM ENGINE.

‘No. 358,846, I | Patented Mar. 8, 1887.

\§
Q8 "N
\

\E N 11.1#““#
M g R >

N ® N
S N VS
P \f; NN
*:*;3., g ) .EEEE'EE
L/ D rrrrrom
7/ !Z)agw:
SHCR N7 NN
AP 2 AN
/BN
7N
7NN
! g\:
ST
A
‘(D N 77

Y7
RN

Q
% S

5,

- e Sgrtey iy iy W W W W, S L G W W N

i
N

NN

AN

7

NN
2

7

I
!«
¢

#
7

e, ‘)

T N 12
_ \\%ﬁ% 77 yﬂﬂ#ﬁ_,&

727

N S

-

“hl\:?f h\\;\ ﬁ?%s; ------
N R OGN
N % /77 J'?t |
NA WY N\
AR \
PN \l

[
J]
R N N ST’ )
, .h Y s R N a
- > :
' N R
o
B N - : 2
ug N RS, 8 b MG
L, ‘-,.ﬁ‘ - Q % Z z X
| ‘rﬁ A .ﬁl ’Q N
r1 o x \ . \
P' v R M — K L ::?:

e
G
.

Zive Sreans

WITNESSES: ' f - INVENTOR:

- 749 | By s Attorneys, | |

M

'
-
-

' MM\XDV\SJ .. /;Z ; Al @ZMW |

N. PETEHS, Photo-Lithographer, Wa.. mgton. D. C.




(No Model.)

| _No. 368,846.

R. CREUZBATUR.
STEAM ENGINE,

2 Sheets——Sheet 2.

Patented Mar. 8, 1887.

27
*f

A\ gty

“““““““

2\
N

%

H-"ﬁ&}_‘? F.

1,1
4

SSSS
LR

Qﬁ‘i

5
T
']
i
WITNESSES:
ETE A e

3
f;'% . Vr
< /T
N Doy & |
GQ:, H H |
- % |
(1] MJ )
TR ..
'
™ INVENTOR

, }jy fi1s o H{N'H,-{iyb‘}

s

: N. PETERS, Photo-Lithagrapher, Washington, D. G




[O

N

20

35

40

45

o

‘citizen of the United States, and a resident of

inFigs.land 4. Iig.31sasideelevation of the

- UNITED STATES

——— .

il oy

PATENT OFFICE.

“ROBERT CREUZBATUR, OF

STEAM-

BROOKLYN, NEW YORK.

ENGINE.

SPECIFICATION forming part of Letters

Patent No. 358,846, dated March 8, 1887..

Application filed July 13, 1835, Renewed July 27, 18856. Serial No. 209,205, (No model.)

To all whom it may concern:
Be it known that I, ROBERT CREUZBAUR, &

Brooklyn, Kings county, New York, have in-
vented certain Improvements in Steam-En-
gines, of which the following is a specifica-
tion. :

My invention relates to compound steam-
engines with single-acting cylinders placed
end to end; and the objects of my invention
are, first, to arrange the cylinders with their
non-working ends opposed, to connect the pis-
tens of different displacementrigidly together,
and to so admit the steam to the cylinders as to
impart alternate working strokes or move-
ments to the pistons, whereby rotative force
is exerted on the crank-shaft during the en-
tire revolution; second, to provide for the
steam distribution through a centrally - ar-
ranged valve without an exhaust - passage
through the same, exceptfor the steam which
18 exhausted from the high-pressure into the
low-pressure cylinder, thus isolating the live
steam from the exhaust-steam, which passes
into the condenser or atmosphere through
ports in the sides of the low-pressure cylin-
der; third, to provide both cylinders with
steam-jackets furnished with live steam with
a pressure-relief valve opening into said jacket
from the low-pressure cylinder, said valve also
serving as a starting, re-enforcing, and revers-
ing valve, as will be explained; fourth, to pro-
vide, in combination with a special hand-oper-
ated live-steam valve, an exhaust-valve, which
serves to reverse as well as start the engine.

In the drawings, which serve to illustrate
my invention, Iigure 1 i1s a vertical mid-sec-
tion of the engine, taken in the plane of the
axis of the main shaft. Iig. 2 is a section
taken at right angles to the main shaft, the
right and left halves of the figure being taken
1n the sectional planesindicated by the lines 2 2

R —

engine from the same point of view as Fig. 2,
but on a smaller scale. Xig. 4 is a horizontal
section on line4 4 in Fig. 1. Fig. 5 is a hori-
zontal section of the high-pressure eylinder,
showing the steam-jacket and non-conducting
covering. Kig. 6 1S a sectional view showing
the exhaust chamber and valve.

F

| bolted to the bed-plate,with a packing of heat-
Intercepting material interposed between.
(x is the outer casing, flanged and bolted to
the cylinder B, with a packing of non-conduct-
ing or heat-intercepting material, V, interposed
between. | -
- H 18 the main shaft mounted in bearings in
the casing G, and I is a cap flanged and bolted
to the casing G. | | -
A’ is the fly-wheel or pulley on shaft H.

flanged and accurately fitted to the top of cyl-
inder B and bolted firmly down upon thesame.
C 1s the piston of the low-pressure engine,
~which 1s usually made hollow in order to
lighten it and intercept the radiation of heat,
and ' is the piston of the high-pressure en-
gine. These pistons are rigidly connected to-
gether, and are usually made integral. Both
are properly provided with packing injthe
usual way. The neck C?, which connects the
pistons, is provided with wrist-pins F T, to
which are coupled the lower ends, 1 f, of the
connecting-rods F' B, the upper ends of which
are coupled to the crank-pins f/ ' on shaft H.

of the connecting-rod eyes f f.

~ The live steam, or boiler-steam; enters a
Jacket, b, formed on the lower end of cylinder
B, through a pipe, K, passes upward through
two jacket-like passages, K/, at the sides of
cylinder BB, and passes thenee into the divided

jacket of cylinder B, is formed integral with
the cylinder. Irom the jacket K* the steam
passes into the steam-chest K formed in the
upper part of the eylinder E. Thus the live
steam flows through the connected steam-
jackets the entire length of the two cylinders
from the inlet to the steam-chest.

formed centrally in the upper part of the cyl-
inder I, and through a bore in the pistons C

annular cavity, /, in the exterior face of the
wall of valve L, and in the prolongation ¢* of
said valve-seat 18 a port, ¢, which opens from

A is the bed-plate.

the cavity { into the upper end of cylinder L.

K 1s the high-pressure cylinder, which is
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Slots or openings ¢ ¢ are formed in the lower
part of cylinder E, to make room for the play.

80
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jacket K* of the cylinder E, which, like the

GO

1,18 a tubular valve, which plays in a seat

95

(', opening below under the piston C into the
lower end of cylinder B. In thevalve-seatis
{ a port, X% which opens from chest X®into an

105

B is the low-pressure cylinder, flanged and | The exhaust-port i’ in the valve is brought into
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coincidence with port ¢, and the steam from | axis, P/, a roclk- lever, p°, the ends of which

cylinder B exhausts through valve L into cyl-

-1nder B.

IO

I5

D is an annular exhaust-chamber, formed
integrally with c¢ylinder B and at its upper
part. This chamber communicates with cyl-
inder B through ports d d 1n the wall of said
cylinder, and with thecondenser or the atmos-
phere throughan exhaust-outlet, d’. The ports
d are uncovered by the piston C when the lat-
ter reaches the end of its upstroke.

- To the upper end of valve L is attached a
stem, >, which passes out through a stuffihg-
box on the top of the -steam-chest-, and this

stem is coupled to the yoke or strap m of a

valve-operating eccentric, M, loosely mounted
on the main shaft H. The eccentrie is coun-
terbalanced by knobs or weights m' w/, and is

- driven by one or the other of two studs, 7/, on

20

. downstrol{e.’

3C

35

40

the counter - balance 7 of one of the crank-
arms. In order to balance valve L,the upper
end of same 18 provided with an opeéning, [’.
Fig. 1 shows the pistons at the end of their
This view, for the sake of clear-
ness, also shows the valve Li at the end of its

‘downstroke, although this is not precisely the
position 1t will oceupy in practice when the

pistons stand as shown. Live steam passes
from the chest K’ through port K, through

the cavity [ of the valve, and enters cylinder .

E through port €. When the valve rises, it
closes port' K* and brings the port I in the
valveintocoincidence with port¢. Thesteam
from cylinder I& exhausts through these ports,
and the hollow of the valve L into cylinder B

below piston C. When the pistons reach the

end of their upstroke, being driven upward
by the exhaust from cy]mder I, the piston G
passes above and uncovers ports d d, and the
steam exhausts from crxlinder B into D, and

- passes thence to the condenser or to the atmos

phere.
1t will be observed that when the steam

 from cylinder E flows into cylinder Bthrough"

the tubular valve L, it impinges on the roof
or upper plate of the live- steam chamber 0,
and its heat is thus maintained, instead of be-
ing radiated by contact with the cold metal.
To start, re-enforce, or reverse the engine,

so I.employ two valves adapted to be openedand

closed alternately and controlling the admis-
sion of live steam under piston C, and the ex-
haust of said steam, after it has done 1ts work,

~into the exhaust-chamber D). The inlet-valve

55 N 1§ clearly shown in Fig. 2. 1t comprises a

62 the live-steam passage K.

65

eylinder B.

valve on the end of a stem which projectsout
through a stuffing-box in the lower part of
L This valve controls a post in the
cylinder B,which connects said cylinder with
The valve 18 nor-
mally held up to its seat by a spring, #'. The
outlet or exhaust valve N’ (see Iig. 6) is con-
structed 1n precisely the same way; but it con-
trols a port which opens from the cylinder B
into a pocket or passage, n, and thence into
the exhaust-passage D. In order to operate
these valves by hand, I mount on a vertical

|

take behmd lugs on the outer ends of the re-
speetive valve-stems. The lever is operated
by a crank or arm, P. (Seenin Fig. 3.) The

valve N'must have a stronger spring, #»/, than

the valve N, in order to resist the pressure of
the live steam in the cylinder. The pocket
or passage n is employed to connect the port
at the lowerend of the cylinder with the cham-

ber D, which is at the upper end. The sec-

tional view Iig. 6 illustrates the construetion
clearly.

The ports contr olled by valves N and N'are
made full large enough to control the lower
piston at a low speed in overcoming extraor-
dinary resistances—as a heavy grade, for ex-
ample. In reversing the engine, when the
piston C is about midway of its down or ex-
haust stroke, live steam is admitted at the
valve N, which reverses the movement of the
piston and brings the eccentric M into contact
with the reversing driving-stud A’ in the usual

way, whereby 1t mxpalts the proper reverse

action to the valve.

The back-pressure under piston C, after its

exhaust-ports @ are closed, serves to cushion
the pistons and neutralize theé momentum of
the pistons and their attachments on the down-
ward stroke.

It is evident that the valve may bearranged
to eut off the steam automatically at any point

in its stroke, and that the engine may be re-

versed by atraverse eccentric and weights act-

ing by centrifugal force, as usual with other

steam-engines. | |
X repr esents non. conducting or heat-inter-

cepting material alnmfred around the cylin- -

ders.

A draipage-pipe, ¥, to dlaln ch%mber b, is
shown 1n 1m:.~ 1.

When a coudenser 18 employed, the casing
G I shounld be air-tight, in which case the
whole may be cast 1n one piece, an end cap
being provided at the left for the insertion of
the shaft H. Ihave indicated this slight modi-
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fication by dotting in the flanges g that would _

be required in this case.
In my pending applications, Serlal No.

115

193,001, filed February 24, 1886, and Serial

No. 207,309-, filed July 7, 1886, T show con-
structions somewhat similar to those shown
and claimed herein. 1 wish ibtunderstood that
I do not herein claim what 1s shown and
claimed in said applications.

Having thus described my invention, I

claim—

1. T'wo single-acting enn*mes,Wlth their eyl-
inders placed end to end and provided with
connecting steam-jackets and having pistons
of different displacement, and the said con-
nected jackets arranged to receive steam at
one end and to yileld it to the engine at the
other end, whereby the live steam flows the
length of the two cylinders through the Jack
ets, Stlbstantlally as set forth..

2. A compound engine composed of two sin-
gle-acting engines, wherein the cylinders of

120
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said engines are placed with their non-work- ! engines, wherein the eylinders of said engines

Ing ends opposed, the pistons rigidly con-
nected together, and the valve which eontrols
the admission of live steam to the high press-
ure engine, and the exhaust-steam from the
high-pressure engine to the low-pressure en-
gine 1s in the form of a tube, substantially as
described, arranged to play longitudinally
through both pistons, substantially as set forth.

3. The combination, in an engine composed

~ oftwosingle-actingengines,of the two cylinders

L5

‘der of the low-pressure engine, and the cylin-
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arranged end to-end, as desceribed, the two pis-
tons connected rigidly together, as described,
the tubular valve arranged centrally within
the cylinders and playing through the pistons,
as described, whereby the steam from the high-
pressure engine i3 exhausted into the eylin-

der of the low-pressure engine provided with
exhaust-ports controlled by its piston, substan-

“tially as set forth, whereby all the exhaust-

steam from said cylinder passes out at said
ports. |

4. An engine composed of twosingle-acting
engines, the cylinders of said engines being
placed end to end, the pistons connected to-
gether, and thesteam-distribution valve placed
centrally in said engines, said engine being
provided with two auxiliary hand - operated
valves, substantially as described, one for con-
trolling the admission of live steam to the cyl-
1nder of the low-pressure engine behind its
piston and the other for controlling the ex-
haust of said steam therefrom, substantially as
set forth. | . |

b. The combination, with the cranked main
shaft, of the cylinders B and E, secured to-
gether endwise and provided with live-steam
and exhaust-steam portsand passages, substan-

tially as described, the pistons C and C’, con-

nected rigidly together and arranged in said
cylinders, the connecting - rods whereby the
pistons are coupled to the crank-shaft, the
centrally-arranged tubular valve L, mounted
to play through the pistons, as set forth, and
mechanism, substantially as described, for act-

uating said valve, all substantially as set forth.

6. An engine composed of two single-acting

-are placed with their non-working ends op-

posed, the pistons connected rigidly together,

| the steam-distribution valve, of tubular form,
arranged to play through said pistons, and a
live-steam chamber, b, is placed at the work-

ing end of the low-pressure cylinder and op-
posite the end of the tubular valve, whereby
the steam from the high-pressure cylinder on
entering the low-pressure cylinder may im-
pinge upon the surface of chamber b, substan-
tially as set forth.

7. The combination of thetwo cylinders ar-
ranged end to end with their non-working ends
opposed, the two pistons connected rigidly to-
gether by a neck, C, the said neck provided

with wrist-pins F T, the cranked main shaft,

the connecting-rods coupled at one end to the
crank-pins in the shaft and at the other end to
the wrist-pins F. I, and a steam-distribution

50
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valve, all arranged to operate substantially as

set forth, . _. _
8. A compound engine composed of two sin-
gle-acting engines with pistons of different dis-
placement, having a centrally-arranged tubu-
lar valve, with its valve-casing and ports lo-

cated 1 an extensionof the high-pressure cyl-

inder, whereby live-steam is delivered to the

“high-pressure eylinder and the exhaust-steam

18 delivered from thehigh-pressure to the low-

pressure cylinder, and thelow-pressure eylin- -
der provided with exhaust-ports controlled by

1ts piston, substantially as set forth.

9. Two single-acting engines with their cyl-

inders placed endto end and their pistons rig-
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1dly connected, and said pistons coupled by -

connecting-rods to a crank-shaft rotatively
mounted or journaled in a casing which incloses
the said shatt, the connecting-rods, and one of
the cylinders, substantially as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subseribing
witnesses. |

ROBERT CREUZBATUR.

Witnesses:
HENRY CONNETT,
- ARTHUR C. I'RASER.,
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