2 Sheets—Sheet 1.

(No Model.)

L. D. COPELAND.

STEAM ENGINE.

Patented Feb. 11, 1890.

No. 420,930,

|||||
g

Yo
ety S S
.

—
f

Hi
-'{}"FL

-

/
i
v

\

X1

i

=

NMRY

9

INVENTORA

Yrnsn © Grglans

A

—=x

WITNESSES

SORY

N. PETERS. Photo-Lithographer, Weshington. D. C.




(No Model.) 9 Sheets—Sheet 2.

L. D. COPELAND.
STEAM ENGINE.

No. 420,930. ‘ Patented Feb. 11, 1890,

WITNESSES : O INVENTORM

| | LR VA E e
o e
D Dt o Wy

. M. PETERS, Proto-piogrupher, Washington, D, C.




10

15

20

25

30

35

40

45

50

UNITED STATES

PaTeENT OFFICE.

LUCIUS D. COPELAND, OF' CAMDEN, NEW JERSEY.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 420,980, dated February 11, 1890.
" Application filed March 21, 1889, Serial No, 304,215, (No model.)

To all whom it may concern:

Be it known that I, Luctus D. COPELAND,
a citizen of the Umted States, residing at
Camden, in the county of Camden and State
of New Jelsey have invented certain new
and useful Improvements in Steam-Engines;
and I do hereby declare that the following is
a full, clear, and exact description of the in-
xentlon refelenee being had to the accom-
panying drawings.

My invention has relation to duplex sin-
gle-acting steam-engines, and has for its ob-
ject to simplify the construction thereof and
effect a saving in the consumption of steam
thereby.

My invention con51sts in constructing an
engine of the above character with two cyl-
1nde1s of different lengths, the pistons of

said eylinders both having the same length
of stroke and the piston- 1ods theveof of dif-
ferent lengths, in combination with a slide-
valve operated by an eccentric on the main
shaft and placed between the cylinders, the
ports leading from the valve-chamber to said
cylinders bemcr perfectly stralght

My invention further consists in the pro-
vision of a support for the main shaft of a
steam-engine of novel construction and in
the means for placing such support in its
proper position, such support consisting of a
yoke maintained on a suitable standard, the
base of said standard being curved concen-
trically with the inner diameter of the crank-

chamber and sliding from a suitable door

therein in a concentrie groove until it strikes
an abutment or shoulder in the bottom of
said-chamber, where it is secured by contact
with said shoulder, as hereinafter more fully
described.

My invention further consists in the pecu-
liar construetion and combination of parts,
as hereinafter set forth.

Referring to the accompanying drawings,
Figurelisavertical longitudinal section of an
engine of improved construction, and Fig. 2
a vertical transverse section of the crank-
chamber.

A and B represent the shorter and longer
cylinders, contained within which and slid-
ing therein are the pistons A’ and B’, both
of wlnch are of the same length and Jmpalt
motion to the eranks C C’ on the sections D
D’ D? constituting the main shaft through

connecting-rods a b, which are, as shown, of
different len@ths to cmre%pond with those of
the eyhnders These connecting-rods are
journaled at their upper ends o’ ¥ on pins
a* b which pins are secured in trunnions
at b1 cast integral with pistons A’ B’ on
the insides thereof, and at their lower ends
termmate in heads a? b3 journaled on pins
¢ ¢ in the cranks C ¢, Shaft-section D’
is journaled in the yoke E, while sections
D D? are journaled in the caps I F’, secured
to the crank-chamber by screwsff, and hav-
ing hollow bosses f? f° at their centers, form-
ing the bearings for said sections. These
caps also serve as covers for the openings
in the crank-chamber, through which the
cranks are inserted or removed

Yoke E, which is U-shaped in vertical sec-
tion, is composed of standards ¢ e, cast inte-
oml with the segmental or eurved base or
ﬁan@e €%, which standards terminate a tnelr
upper ends in semicircular enlargements ¢,
with recesses therein in which 1'evolves shaft-
section D’. Now, in order that this support
may be placed in its proper position, the
wall m of the crank-chamber M is formed
with a rectangular opening M?® therein,
which is elosed by a ﬁanoed cover M/, se-
cured to~shoulders m’ by bolts me, Becrln-
ning at the lower edge of this opening t‘hei’e
is formed in the inner circumference of the
crank-chantber a broad concentric groove M2,
which extends downwardly and around the
entire inner circumference of the easing, ter-
minating at the upper side of said opening.
The base ¢ of standards ¢ ¢ is eurved con-
centueally with the groove M? as shown
at e

VVhen it is desired to place support E in
position, the same is held with its standards
e ein a horizontal plane. It is then thrust
through the opening in the crank-chamber
until the enlargements ¢’ grasp the shaft-
section D/, nhen the bottom of the base &?

“will bein hne with the bottom of the groove

M? just clearing the same.” In this pommon
said support is Br ee to be pushed around said
ehaft~sect1on and in the groove until the edge
of base e* contacts with the threaded bolt m?
in groove M? in which position support E is
secured against dislodgment while the shaft
is revolving by reason of the direction of
revolution being toward the said bolt. The

55

6o

65

70

75

8o

85

90

95

100

105




10

(5

20

a9

35

40

45

50

55

6o

65

2 420,930

opening in the crank-chamber also affords
means of access to the eccentrie G, which is
secured to shaft-section D’ between the en-
largements ¢’ on the standardse e. This ec-
centric has the usual rod g, terminating in
the head ¢’. 'This head is journaled on a pin
I in the cross-head H, which cross-head slides
in its casing I1’ when the eccentric G is actu-
ated. The upper end of cross-head H is cast
solidly and receives the lower threaded end
of the valve-rod 4, as shown at ’. Rod ¢ at
its upper end is secured to the lower end of

the slide-valve I, which slides up and down |

in the valve-chamber I’ in response to the
movement of the eccentric and allows the
steam from said chamber, which enters
through steam-pipe K, to pass through the
steam-ports & &/, and thence to the cylinders A
B. Said steam-ports arestraght and at right

angles with the cylinders and the valve- |

chamber or steam-chest. Thus the long and
tortuous steam-ports most commonly hereto-
fore provided are effectually dispensed with,
which require a large amount of steam there-
in, owing to their great length, before said
steam is admitted to the cylinders and allow
a great amount of waste steam to remain in
said ports after the ingress of steam ceases
and exhausting begins.

By making the eylinder A shorter than eyl- |

inder B the porta® of said cylinderis brought
direetly opposite the port &’ of the valve,
whieh is alsothe case with port b3of cylinder
B and the valve-port %&. This construction
affords steam-ports of the shortest possible
extent, as the valve-casing and eylinder are
close together, and theamount of waste steam
in said ports is reduced to a minimum. Be-
sides, the trouble of casting ports of irregu-
lar form is entirely obviated and the expense
of constructing engines of this class is very
greatly reduced, as is also the expense of
running the same.

The above construction entirely dispenses
with the bell-cranks, rock-valves, &e., inci-
dental to engines as sometimes constructed,
and does not require the nicety of adjustment
of such engines. )

The exhaust-pipe is not illustrated in the
drawings; but the outlets to said pipe are
shown at each end of valve-chamber I and
are lettered I 7.

The heads of cylinders A and B are desig-
nated in the drawings by letters A® B%  The
lower ends of these cylinders open directly
into the crank-chamber M, as shown in the
drawings.

The eylinder-casings may be joined to the
crank-chamber casing by bolts or any other
convenient means.

With the parts in their respective positions
shown in the drawings, as will be clearly un-
derstood, the entrance I* to exhaust I’ is just
opening on account of piston A’ being about
to make its return - stroke, the head ¢’ of
valve I having closed the passage for steam
from said valve to cylinder A,while entrance

2 to exhaust-outlet I is entirely closed by the
head %, and the steam from the valve has en-
trance to cylinder B, and piston B’is about to
make its downward stroke. '

I am aware that steam-engines with cylin-
ders of different lengths, with their pistons
of the same length of stroke and the piston-

' rods of different lengths, have heretofore been

employed; therefore I do not wish to be un-
derstood as claiming such a construction,
broadly. ;
What I claim as my invention is as follow'g‘t
1. The combination, with the main shaft
of a steam-engine, of a standard or suppot

. for said shaft provided with a curved base-

plate adapted to slide into a vertical posi-

| tion in a correspondingly-curved crank-cham-
' ber and suitably secured therein in such po-
| sition, as and for the purpose set forth,

2. In a steam-engine, the combination,with
the main shaft thereof, of a standard orsup-
port for said shaft provided with a curved

- base-plate adapted to slide into a vertical
“position in acorrrespondingly-curved crank-

chamber in a concentric groove therein and

,maintained in such position by contact with

a shoulder or other stopin said groove and
the friction of the main shaft, as and for the
purpose set forth.

3. In a steam-engine, the combination,with

- the shaft-section D thereof, of the U-shaped

support E for said shaft, having the stand-

' ards e, provided with the enlargements ¢’ and

mounted on the curved base-plate €% adapted
to slide in the concentric groove M? in a cor-
respondingly-curved crank-chamber M and
into contact with the shoulder m® at the end
of said groove, said chamber also having the
rectangularopening M?in its wall m, provided
with the flanged cover M’,as and for the pur-
pose set forth.

4. In asteam-engine, the combination,with
the cylinders A B, the pistons A’ B3/, the pis-
ton-rods « b, the cranks C ¢, and the main
shaft, of the valve I, the ports & %/, the cylin-
der-ports ¢ I° in the same horizontal planes
with the ports & %/, the valve-slide I’, the
slide - heads 4’ 4% the eccentric - rod g, the
eccentric @&, the cross-head H, and the valve-
rod 7, as and for the purpose deseribed.

5. In a steam-engine, the combination,with

-the eylinders A B, the pistons A’ B’, the pis-

ton-rods a b, the cranks C (’, the slide I’, the

-valve I, the eccentriec G, the eccentric-rod g,

the cross-head I, and the valve-rod ¢, of the
support E forthe main shafthaving the stand-
ards e, the enlargements ¢’, the base-plate ¢*,
the groove M* the chamber M, the shoulder
m2in the groove, the opening M?% and the cover
M’, as and for the purpose described.

In testimony that I claim the foregoing I
have hereunto set my hand this 2d day of
February, A. D. 1889,

LUCIUS D. COPELAND.

Witnesses:

Wa. IL POWELL,
F. C. WARNER.

70

75

8o

85

90

95

100

105

I10

115

120

125




