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FRANCIS A. CRESSWELL, OF STRONGSTOWN, PENNSYLVANTA.

© STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 378,041, dated February 14, 1888.,
- Application filed April 11, 1887. Serial Nﬂ.-234,‘375.. (No model.) - I S

To all whom it may concern: -

Be it known that I, FRANCIS A, CRESSWELL,
a citizen of the United States, residing at
Strongstown,in the county of Indiana and State
of Pennsylvania, have invented certain new
and useful Improvements in Steam-Engines;

and I do declare the following to be a full,clear,

and exact description of the invention, such as
will enable others skilled in the art to which it

appertains to make and use the same, refer-

ence being had to the accompanying drawings,

and to letters or figures of reference marked

thereon, which form a part of thisspecification.
Figure 1 .of the drawings is a vertical lon-
gitudinal section of my improved steam-en-
gine. Fig. 2 is a transverse section on line y
y, Fig. 1. Fig. 3 is a transverse section on
line # 2, Fig. 1. ' o |
- My invention relates to improvements.in
piston-valve engines, the objects being to act-

uate the valve by steam that has passed there-

through into the cylinder and to substitutefor

the usual crank and pitman mechanism that.

will produce no dead-points. These objects L

accomplish by the construction and novel ar-
rangement of parts hereinafter described, and

- embraced in the appended claims.
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Referring to theaccompanying drawings by"-

letter, A designates the cylinder, closed at

both ends, but open at ¢ on its side opposite
the steam-chest.

B B aretwo similar pistons reciproeatingin

the similar complete end portions, @’ «, of the

cylinder and secured to the ends of a piston-
rod, b, a suitable distance shorter than the eyl-
1nder irom head to head, and provided with a
rack, o', on the side opposite the steam-chest.

C (' are two similar shafts passing through

the space « in the cylinder, and provided on
one side of the latter with the equal-sized in-

- termeshing gear-wheels ¢ ¢,

D D’are equal-sized segmental gears secared,
respectively, on the shafts C C’ and arranged

- to mesh alternately with the rack #’, one be-

45

coming engaged therewith just before the other
disengages. As the piston-rod moves in one

- direction, the rack 0’ engages the segmental
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gear D androtates the shaft C,which,by means
of the intermeshing gears ¢ ¢, rotates the shaft
C' in the opposite direction. When the
piston-rod reverses its reciprocation, the gear
D disengages from the rack §’, and the gearD’

' eng_ag_es therewith and is mbved'thefeby in

the direction opposite to that of the gear D),

- Unrtep States PATENT OFFICE.

so that the opposite rotations of the shafts C 55

(7’ are kept up continuously.. On either shatt

ig secured a pulley, d, which can be belted to

apulley on any machineit is'desired to operate.
The steam is admitted to the closed ends &’

the following means: B

« of the cylinder behind the pistons B B by 60 -

- K is the steam-chest, and ¢ ¢ are tll'e"ste'a;nl'*'-_ o

ports having the orifices ¢’ ¢’ at the ends of the
cylinder, and the orifices €* ¢* entering the

steam-chest, between which latter orifices is 65 - '

the exhaust-port ¢®. The steam-chest is pro-

vided with the entrance-port F from the steam-

| ameter, and which register with the orificese’ = . -

pipe, and has forming part of it the valve-
cylinder @, provided with the two ports ¢ ¢/,

a suitable distance apart, eut transversely 70

through it for a little more than half its di-

¢* of the steam-portsee. = =~ S
H is a hollow piston-valve, closed at the

ends, reciprocatinginthe eylinderG, provided 75 =

on one side with the steam-port H', cut trans-

versely through it for a little more than half

|

its diameter, and on the opposite side with -
the similar steam-ports, 2 &/, equally distant

from the port H', toward the opposite ends of 8o

the cylinder G. Between the ports A A'.is
the concave exhaust space or chamber I,
closed in so as to have no communication with

the interior of the valve, and i ¢ are similar, - o
but shorter, exhaust-spaces an equal distance 85

on each side of the port H'.~

J J’ are steam -tubes which runf'?'oliiﬁfa;zrfd_f .

from the opposite ends of the valve-cylinder

(3, the said tubes having coupling-pieces at

the outer ends, connecting them, respectively, go
with the tubes K K', which open into the
ends &' a’ ofthe cylinder A, at equal distances - .
from the head thereof, ab the respective points.
k k. . - | B
L is a straight rack-bar running through a 95 .

suitable opening or groove, /, on the side of
the steam-chest -and engaging a toothed por- -

tion, 7, of the peripheral surface of the valve.

By means of the said portion and the rack

the valve is reversed; but as this mechanism roo

the present application. S
The operation of the rack &', segmental gears,
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-« of the cylinder A and drives the corre- |

10
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" behind it
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'H is now adjacent to the steam-tube J, and the

‘gine, the piston-valve H is one-half rotated

meshing gear-wheels, and shafts has been de-
scribed. =~ o - _
The following is the operation of the valve
mechanism: In Fig. 1 the steam is passing
within the hollow valve through the port g,
and thence through the port H’, which over-
laps the port g, into the. corresponding steam-
port, e, whence 1t passes into one end portion

sponding piston B inward. The piston-valve

steam-port e on the opposite side communi-
cates with the exhaust-port ¢® through the ex-
haust-space i. When the inwardly-moving |
piston B passes the orifice k, some of the steam
passes through the tube K and
drives the corresponding end of the valve H
inward, the opposite end of the cylinder G ;
exhausting through the tube K’ and orifice %/,

which is inward from the corresponding pis-

ton B and can communicate with the open air

through the space «. The steam from the tube

K moves the valve till the port H registers |
with the port ¢’, and the exhaust-space ¢ con- |
nects the corresponding steam-port, e, with
the exhaust-port ¢’. The movement of the
pistons B B is then reversed. Each orifice %k
k' 18 so situated as to admit steam to the cor-
responding tube, X or K’, and turns to move
the valve before the opposite piston B has
reached the end of its stroke, so that the cor-
responding end, a, of the cylinder takes steam
and cushions said piston. Toreverse the en-

by means of the rack and toothed portion of
sald valve. Then, if the ports are in posi-
tion shown in Fig. 1, the port A" will open into
the orifice ¢’ of the steam-port ¢, with which
16 registers, and the exhaust-space I will con-
nect the opposite steam-port, ¢, with the ex-
haust-port ¢, so that the flow of steam, as in-
dicated by arrows in the said figure, will be
reversed.
Having described my invention, I c¢laim—

- 1. The combination of the main ecylinder
open centrally on one side, the similar pistons
moving in the complete ends of said cylinder,
the piston-rod connecting said pistons and
having a rack formed upon it, the similar
shafts provided with equal-sized intermeshing
gear-wheels, the similar segmental gears se-
cured to their respective shafts in such posi-
tions that one engages with the rack on the

piston-rod as the other disengages therewith,

378,041

and that the said change of engagement oc-
curs at the end of each stroke of the pistons,
substantially as specified. -

2. The combination, with the main eylin-

der having the steam-ports ¢ ¢ and exhaust-
port ¢, the two similar pistons and the rod
connecting the latter, of the steam-chest hav-
1ng the steam-ports g ¢’ in its cylindrical por-
tion, the hollow piston-valve provided with
the port H' and exhaunst-spaces 7 7, and the
steam-tubes. J J'and K K/, respectively open-

i ing 1into the cylinder at the points % &', sub-

stantially as specified. | .

3. The combination, with the main cylinder
having the steam-ports e e and exhaust-port
¢’, the two pistons and connecting piston-rod
of the steam-chest having the ports g ¢’ in its
¢ylinder, the piston-valve provided with the
steam-ports H’', 4, and &/, and exhaust-spaces I,
i, and 4/, the tubes J J and K K’, opening into
the main eylinder at the points k¥ £’,and mech-
anism, substantially as described, to half ro-
tate the piston-cylinder.

4. T'he combination, with the main cylinder
having the steam-ports ¢ ¢ and exhaust-porté®,
and the two pistons and connecting piston-rod,
ofthe steam-chesthaving thesteam-portsg g’ on
1ts cylinder G, the piston-valve provided with
the steam-ports H’', A, and &/, and exhaust-
spaces I, ¢, and ¢, the steam-tubes J J' and K
K/, the toothed portion L of the piston-valve,
and the straight rack-bar I, engaging there
with, substantially as specified.

5. The combination, with the main cylinder

having the open part a, complete end parts, a’,

steam-ports e eand exhaust-port €, the two pis-
tons B, and piston-rod b, having the rack &’
formed upon it, the twoshafts C(C’, connecting
the intermeshing gear-wheels ¢ ¢, and the seg-

- mental gearsD D’;secured, respectively, insaid
shafts, of the steam-chest provided with the

steam-ports ¢ g’ on its cylinder G, the piston-
valve provided with the port H' and steam-

| spaces ¢ 4/, and the steam-tubes J J’ and K K/,

opening into the end ports, a’, of the main
cylinder at the points k %', substantially as
specified. o _ '

In testimony whereof I affix my signature in
presence of two witnesses.

FRANCIS A. CRESSWELL

xVit»IIIESSES :
J. W. CLARK,
S. J. TELFORD.
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