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UNITED STATES PATENT OFFICE.

JOHN MARCH, OF. DILLON, MONTANA.

STEAM-ENGINE,

Specification of Letters Patent.  Patented June <8, 1910.

Application filed March 3, 1809. Serial No. 481,163,

Lo all whow it may concern:

Be it known that I, Joun MArcH, 2 citi-
zen of the United States, residing at Dillon
in the county of Beaverhead and State of
Montana, have invented certain new and use-
ful Improvements in Steam - Engines, of

which the following is a specification.
My said invention consists in certain im-

provements in the construction and arrange-

ment of parts of steam engines of that par-

 ticular type wherein the expansion takes

place .between two movable heads or pistons
contained within the steam cylinder, and in
two separate expansion chambers of differ-
ent areas, whereby such an engine is pro-
vided in which a double expansion of the
steam 1s secured in the same cylinder, a per-

fect balancing of the expansive force Pro-.
vided for, all the power of the steam utilized
to the best advantage in the work, and the |

maximum amount of steam power with the
minimum amount of fuel is obtained, all as

~will be hereinafter more fully described and

claimed. |

Referring to the accompanying drawings
which are made a part hereof and on which
similar reference characters indicate simi-
lar parts; Figure 1 is a- central horizontal
section through an engine embodying my
sa1d mipravements, Ifig. 2 a central vertical
section through the same on the dotted line
2—2 1n Iig. 1, and Tig. 8 a similar view
showing the pistons and other moving parts
In a position. the reverse of that shown in
FFig. 2. -

In said drawings the portions marked A
represent the bed or frame of the engine, B,
B’ the steam cylinders and
The frame A 1s preferably a casting and of
suitable form and dimensions to su pport the
cylmders, crank-shaft, and other parts of
tge mechanism and nceds no special deseri p-

tion.

As will be noted by reference to Iig. 1,
the engine is a compound double expansion
engine, comprising two cylinders B and B’

“located on opposite sides of the frame. Said

cylinders are of equal diameter and of- a

aniform bore throughont. The cylinder B

is provided with sliding heads &, 42 and the
cylinder I3’ is provided with similar shiding
heads &7, 03, . = |

The piston C is of a ecommon construction
mounted hetween the lieads & and 8¢ of cyl-
Inder B and the piston €7 is of similar con-

- struction mounied between the heads b7 and

‘ing heads are

| ecured thereto

| of the operation be within the
head b, is of a diameter which will occupy
to one-half the.
arei, of the cylinder between the piston O
for a purpose to be

The shiding

C, C’ the pistons. -

', Said pistons and slid-
each shown provided with
rings in the periphery, as is

b* in the cylinder B’.

metal packing
common. L

The piston C has a piston-rod rigidly se-
Lhe large part ¢ extends-through a stuf-
fing box in the sliding head & and is adapt-
ed to extend to the end of the cylinders while
the small part ¢* extends from the large part
and is connected o a sliding head 10 motint-
ed in suitable ways in a part of the frame
A, which in turn is connected by a pitman

| rod 11 to a crank 2 of the main crank-shaft

1. The piston rod at the point of 1ts con-
nection with the piston C, and for that

tion. of its léngth which will at all periods
sliding piston
approximately one-third
and the piston head 3,
presently described, while for the reinainder
of its length it is of only such dimension as
may be necessary
strength for the work. The large. part, ¢,
mmay be either hollow or solid |
_ piston head & is connected by
rods 12 at each side thereof with a cross-
head 13 which is mounted at each end. to

slide 1n suitable ways.provided in the sides

| of the frame A. ~Said cross-head 13 is

formed with a perforation through which
the smaller portion ¢2 of the piston rod ex-
tends. The sliding piston head 8? is also con-
nected by connecting rods 14 with a ecross-
head 15 mounted at each end to slide in lon-
gitudinal ways in the frame A and connected
at each end by comnecting rods 16 to cross-
head 13, which is eonnected

in turn, are connected by pitmen 18 to cranks
3 and 4, respectively, of the crank-shaft 1.
In a like minner the sliding piston head 3’
in cylinder B’ is connected to a sliding cross-
head 19 by connecting rods 20 and the slid-
ing piston head 3* is connected to a similar
sliding cross-head 21 by
the sliding cross-heads 19 and 21-bein

which 1s of two diameters.

POI‘-.

to secure the required-

as preferred..

to sliding heads
1 17 by rods 16* and said sliding piston heads,

connecting rods 22,.
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nected together near ecach end hy rods 23.

The cross-head 19 is connected by connect- .
| Ing rods 23* with sliding heads 25, which are

connected by pitman-rods 26 witl' the eranks
5 and G, respectively, of thé main crank-
shaft 1. The piston. C’ in cylinder B’ is

likewise provided with a piston rod with a
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large part ¢’ of large diameter to extend
through the sliding piston head %’ and with
a small part ¢® extending to the sliding head
27, which 1s. connected by the pitman-rod
5 28 with the crank 7 on the main crank-shaft
1.. The piston ¢* extends through a perfo-
ration in’cross-head 19, and the piston rod

¢* through a like perforation in- cross-

head 13.. o o S
10 tach cylinder B and B’ is provided with
a steam 1nlet’ port 30 leading into its high
pressure chamber, an exhaust port 81 lead-

ing from said ‘high pressure chamber, an

inlet port 82 Jeading into the low pressure

15 -chamber and :an; exhaust port 33 leading
. from the low’ pressure chamber. A steam
chest B* is mounted or formed on one side

of the cylinder-and another B® on its oppo-
site side serves as' a by-pass from one side

20 of the piston to the other.” Said steam chest
- B? 1s divided into two parts oné of which
has a live steam supply pipe 8% connected
therewith and the other an exhaust steam
pipe 0% A sliding valve 85 is ‘mounted in

25 sa1d steam chest connected by a connecting
rod,36 te an operating. eccentric 87 on the

F
-

main crank-shaft 1. 'Said sliding valve op-
€rdtes 1n a recess in the body of the metal |

- “composing thé steam chest separating the
30 Iive and exhaust steam chambers therein,
resting on-the side of the cylinder and
adapted to cover and regulate the ports 30
and 33. "A sliding valve 38 is mounted in

steam chest B®, being held against the face

35 of the-cylinder by a spring 89 and adapted
to cover and regulate the ports 31 and 82.
It 1s connected by‘a rod 40 with an operating
eccentric 41 on the main crank-shaft 1. .

_ In operation, the parts being in the posi-
40 tion shown in Fig. 2 and in the lower half
of I'ig. 1, the steam from the live steam sup-
ply pipe {° comes through the port 42 in the
sliding valve 85'to the narrow space between
the piston C and the sliding piston head 0

45 in the- cylinder ‘B 'and expands, driving
sald piston and sliding head in opposite di-
rections: It will be seen that as piston C

15 connected to the crank 2 of the main
crank-shaft 1 through the piston rod ¢?, the

50 slide 10 and the pitman rod 11, and the
shiding piston head & is connected to the
~cranks 3.and 4 respectively through the rods

- 12, cross heads 13, rods 16+, sliding head 17

- and pitmian rods 18, and as the cranks 3 and
55 4 stand in a’position. opposite to the crank 2,
~ that as the expansion takes place between
the piston C and sliding piston head ¥ its
force is directed against said cranks of said
~«rank-shaft to rotate it in 'its bearings, the
60 two cmnks"]l)ullh_:g Ageninst each other and
serving to balance the steam pressure, so that
its force is exerted equally on opposite sides
-of the crank-shaft, one pitman 11 pushing
on its crank while the ther pitmer 18 are

35 pulling.

the steam from the chamber between

- 062,007

It will be noticed that the cranks 5 and 6
on the {zipposita.end of the main crank-shaft
1 extend at’an opposite direction from the

‘crank 7 and that the cranks 5 and 6 -are at

right angles with the. cranks 8 and 4, while 70
the crank 7 is at right angles with the crank

2. Thus when the cranks 3 and 4 are in line
with the crank 2 as shown in the drawings,
which would, bring the engine B on a dead
center, the cranks 5, 6 and 7 will stand at vs
right angles thereto in a position where their
longest leverage is in play, thus bringing en-
gine B’ Info position of greatest power at
the time needed to carry engine B over said
dead center. It will thus be seen that 20
throughout the entire revolution of crank-
shaft 1 the several cranks stand in such re-
lation to each other that one-half the fiill
power of both cyliriders is exerted on said
shaft in one direction and the other half in g
the other direction, insuring an even and

steady running of the engine with the strain

perfectly balanced and the bearings of the
shait practically relieved of all unnecessary
wear. As the steam expands in.the cham- g4
ber between piston C and sliding piston head
O they are not only driven apart but the
piston C and sliding piston head 42 are drawn
toward each other through the connection of
sald piston head &* with the frame, consist- g5
ing of the cross-heads 18 and 15 and the rods
16, for as the piston head b is driven toward
the end of the cylinder the piston head 22

will be drawn toward the center of the cyl-

inder, forcing the spent steam out through 100 |

the exhaust pipe 4° and bringing the parts

to the position shown in Fig. 8.  When the
parts have reached said position the eccen-
trics 37 and 40 have shifted the position of
the sliding valves 35 and 38 to close ports 30 105
and 33 and open the ports 81 and 82,  when °

iston
C and piston head b will pass through the
steam’ chest I3* into the larger chamber be-
tween' the piston C and -the piston head 52
where a second expansion- will take place,
returning the parts to the position shown in
Iig. 2, thus securing a double expansion of
steam 1n the same cylinder which is of a
uniform diameter and bore throughout. its
length, the contracted area of the high ex-

110
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panston chamber being secured by the en-

arged diameter of the section ¢ of the piston
rod within said chamber., |
It will be understood that the operation

b |

120

just described for the eylinder B and parts

connected therewith describes with equal

accuracy the operation of the cylinder B3/

uridd the parts connecled therewith except as
lo the tiine of the inlet and exhaust of the 125
steam to the respective high pressure and
low pressure chambers, which takes place
halt vauy bebween like periods in the opera-
tion of engine B, as will be readily under-

stoud. 130
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vention, what I claim

‘each containing

shiding piston heads “mounted in each of

~the cranks to which one frame are con-

g

substantially as set forth.

u fTrame,

962,907

described my said in- |
as new, and desire to
secure by Letters Patent, is: - |
1. A steam engine comprising a frame, a
compound crank-shaft having a series of
cranks extending in right angular direc-

Having thus fully

L

tions to each other, a plurality of cylinders
sliiding piston heads with a
piston between them, said piston heads con-
nected to a sliding frame, said slidling frame
connected by a pitman to cranks of said
crank-shaft, said piston, and a piston rod
connected therewith and connected t0 a
crank of said crank-shaft extending oppo-
sitely from the cranks to which satd frame
is connected, the piston and piston lieads of
one cylinder being connected to cranks
which extend at 11ght angles to those to
whnich the piston and piston heads of .the
other cylinder are connected, substantially
as set forth. :
2. An engine comprising

—_—

-

a Irame, a com-

e ——

at right angles to

with eranks extending
steam cylinders,

cach other, a plurality of

sald steam cylinders, the piston heads of
cach cylinder being connected to a sliding
frame, each of said frames connected by
pitman-rods to cranks of said crank-shaft,

T v

nected extending at right angles to those
to which the other frame ave connected, a
piston in each cylinder, a piston rod con-
nected with each piston and connected to o
crank on said crank-shaft, the erank to
which one piston is thus connected extend-
as right angles to the crank to which the
other piston is convected, the steam regn-
tating valves and means for operating them,

--r

3. dn a steam engine, the combination of
» & compound erank-shaft journaled
i beavings therein, a sleam cyhnder having

a bore of uniform dismeter throughoni its

‘the opposite ends of said CY

connected to one

Jow expansion chaniber, a
piston heads, a connectipn -

3

length, a sliding piston-head in each end of
said cylinder, a sliding frame connected to
each of said sliding pision heads and to
cranks of said crank-shaft, a piston between
sald sliding piston heads in said cylinder, a
piston red connected with said piston and
formed for a distance of a diameter to oc.
Cupy a comsiderable portion of and contract
the area of the expansion chamber on one -
side of said piston as compared with the
area on s opposite side, a connection from
said piston rod to a erank of sald crank-
shaft, a steam chest, a valve therein for COn-
trolling the inlet and exhaust of the steam,
anotber stearn chest affording a by-pass from
one side of the piston to the other, a valve
therein, and means for operating said valves,

| substanti;ﬂly a3 set forth.

4. A steam engine comprising a frame, a
corapound crank-shaft, a  steam cylinder,
steam supply and regulating mechanism
connected therewith, sliding piston heads 1n
hinder, a sliding
piston between said piston heads, a cylinder
side of said piston and ex-

one of said piston. heads

tending through
to make the cham-

of a sufficient diaumeter

89

o5

65

70

ber on one side of said piston of smaller ares

and therefore a high expansion chamber
while the chamber on its o Yposite side is
of a larger area and therefors becomes
shiding frame con- .
nected with said

between said sliding frame and the crank-"
shaft and another connection between said

piston and said crank-shaft, substantially as

set forth. a

75

80

In witness whereof, I, have hereunto set

my nand-and seal at Washington, D. C. this.
26th day of Februsry,

dred and nine.

Witnesses: o
1. W. Braprorp,
L. A, Prige.

A. D. nineteen'hun- 85

JOBN MARCH. [ns]
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