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To all whom it may concern:

~ Beitknown that I, JorN BMLEY of (Quiney,

~ Illinois, have mvented certain new and use-
- ful Improvements in Direct-Acting Steam-
Engines, of which the following is a speelﬁea

~ tion, reference belnﬂ' had to the aeeempeny
ing dr&wmo' -' - |

N atm ¢ and OZ)jects of the Inventwn

The invention relates to a steam- enﬁ'me |

' provided with cylinders, two of which are
auxiliary to the others, zmd all so arranged
and constructed that by the direct action of the

- steam or other motive agent the piston-head |

and the auxiliary piston are elevated, the

i - former being connected with avalve of smaller

diameter, which, when the piston reaches its
altitude, epens the port connecting : the lower

part of the lower cylinders through - which |
¢scapes the steam - that has elevated the

auxiliary piston, by the elevation of which
the steam atimltted 1nto the upper auxiliary
- cylinder is compressed above its head, which
is of less diameter than the piston at the lower
end of therod towhich it is secured. This com-
- pressed steam acting upon the head of the rod
forces the same downward, owing to the fact
- that if operates upon a greeter surface and

- o the 1}@011113_,[‘ {30]18171110131011 of this Pﬁft Ot the

| devlee, and the arrangement of the.cylinders
1n which it moves as this auxiliary rod de-

scends, being provided with a valve properly.

~ located therefor, the port-connecting the up-

" per cylinders is opened, whereby steam is ad-
- mittedfrom theupper aumherycylmder,whmh

acting uponthe head of the piston,and aesmted
- by .the pressure of the steam upon the valve

- connected therewith; forces the piston and
- piston-rod. down, aud when its valve passes

- the port connecting- the lower cylinders it
~opens the same,admitting steaminto the lower
auxiliary eyhndel Whleh elevates thé piston
- therein, thus. eperetmg the valve near its
upper end, opening the port connecting the
upper and: 1ts aumha,ry cylinders, affording the
- steam-above the piston-head an escape, and
allowing it.to be elevated by the action of
‘the steamupon itsunder surface, as first afore-

- said, thus produemg a regular reciprocating
| metlon of the piston-rod. The principle of
- the invention is the operatlon of - pistons

o against equal pressure by means of exCcess oi

diff'erelitia;l_ surface. The invention further

relates to providing a piston with an aperture -
or pocket which fits loosely over a bumper in
the head of the cylinder, the.pocket becoming

filled with steam or vapor in the operation of
the piston. ' When the ‘pocket therein passes

| over the bumper the steam is compressed in

the pocket, preventing concussion. The in-

‘vention also relates to providing a piston-rod

-with a cone serving to strip it of the moisture

‘vice opposite the part shown at Fig. 1
parts bemo* broken out to e‘ihlblt the escape- -

gathering thereon, and avoid the employment
of packing. The invention also relates to

providing a cylinder with a movable head
arranged to regulate its stroke by limiting the

space between the heads of the cylinder and
piston, within which the steam is cempressed
by the action of the latter.

. Descr @ptwn of the Aceompcm ying Dr aAwing.

Figure 1 is a lengltudmal central section of
a device embodying the elements of the in-
vention, showing the pistons, valves, &ec., in
their 11111;1&1 position, certain parts being bro ken

out to exhibit the dehvery conduit M. and the
a similar

pocket in the piston N, Fig. 2 is
view of the same, showing the plStOIlS G and
N respectively elemted and depressed. Fig.
3 is a similar view of same with the pistons
G and N respectively depressed and elevated.
Fig. 4 is a similar view of that part of the de-
, certain

eondult S

GBR@? al Deser iption.
A, in \ the &ecompeuymg dramng is a cyl-

1nder-cest1ug, in the present mstence formed -
of one piece of material, provided with the

¢ylinders B C D and E. The cylinder B is of

greater diameter than the cylinder C, which

opens into it at one end, both eyhndere being
of relatively proper sme and having the axes
of their bores coincident. The upper and lower
parts of the cylinder B are properly recessed,

and said eylinder has its lower horizontal faee
provided with the annular recess a to admit

steam below the base of the head G should it
descend upon the cylinder-head. The piston-

rod F operates in the cylinders B and C, and

is provided at its upper end with the plston- '

head G working in the cylinder B, and at a

pmper distance below Wlth the valve H work-




~ ing in the i}yli:ndeE-_fC,: the diameter- of the | ter closely the pocket ¢ in the base of the pis:
- piston G being greater than that of the valve | ton N. The movable head V of the cylinder .
" {, and both secured rigidly upon the rod ¥. | D consists of a piece of material fitting close- -~

- ' The extremity of the rod ¥ opposite that to
.+ ywhich the head G is attached passes through
B ~thecylinder-cap T, and may be secured in any
. -suitable manner to utilize its stroke.. The.

~ the cap I forms an exhaust space. = =

. The valve Hisconstructed with acylindrical |
- opening of suitable dimensions in its lower }
' portions, which opening or pocket  fits loosely
- overtheconeLwhenthevalveisdepressed. The
-+ upperend of the cylinder B is closed in any de-
. sired manner. The cylinder B is connected
Dby the channel or conduit M, which receives
' the steam through the pipe ¢ with the cylin-
- der D. Thisconduit passes upwardin any de-

. sired manner, and has its lower mouth or vent

g directly above and in close proximity to the
- upper surface of the lower cylinder-head o
. the eylinder B, its upper mouth Z opening at

£

' ; '555?%§%§???tilie?ceﬁter?of; the steam-space ¢ near the top
. of the eylinder D. Theecylinder B 1s also-con-

nected with the cylinder D by the steam-port
f, the latter cylinder being properly recessed
 ‘opposite the mouth of the port. The lower

SETREEERINY part of the eylinder O is connected with the

~¢ylinder E by the steam-port g, both eylinders
~being properly recessed opposite the mouths

of the port. The cylinder I is of greater di-
ameter than the cylinder D, which opens into
it at one end, both cylinders being of relative-
Iy proper size, and having the axes of their
bores coincident. The rod P operates in the
cylinders B and D, and is provided at itslow-

~er end with the piston N having the pocket

tin its lower portion. The piston N works in

the cylinder E, and has its lower surface pro-

vided with the annular bevel or recessm, which
prevents the piston from stopping the port g.
The upper extremity of the rod P is provided
with the head R, below which and the valve
O the rod P is properly reduced to allow a
passage of steam between it and the cylinder.

The head R works in the cylinder D, and 1s

of the same diameter -as the valve O, but of
smaller diameter than the piston N, which,
with the head R and valve O,is rigidly secured
at its center to therod P, the axis of which co-
incides with that of the cylinders HE and D.
The cylinder D is provided with the steam-
space ¢, so placed that when the steam 1s be-
ing received through the mouth Z into thecyl-
inder D the head R is situated at, or about at,
the center of -the space e. The cylinder K is

connected with the exhaust-space in the cap
I at the base of the eylinder C by the escape-
pipe S, and has its head provided with the
bamper T, so placed and constructed as to en-

1y in the bore of the cylinder, and is provided .~ =
‘with a packed screw or any othersuitable ap- -~ = .
‘pliance, by means of which it may be elevated
| -or depressed. R T T U
-+ cylinder-cap I is provided with the escape-i -~ . =
" pipe b and the cone L, the axis of the latter
SRR ~ coinciding with that of the rod F, which
- passes through the coneand is guided thereby,
~ and also stripped of any moisture collecting
~° uponit. Thecone L also serves to prevent the |
. escape of the steam from the cylinder C, thus
~+ . obviating theuse of packing. : The interior-of

o = Olieraftéﬂ?l. L

~The device being in the initial position = - .. .
‘shown at Fig. 1, steam is admitted through- -~
‘the pipe ¢ into the conduit M, whence itis- = = = ..
‘sues into the cylinder D through the mouth .
Z, and into the eylinder B through the mouth
2. In the latter eylinder 1t acts directlyup-... .-
~on the upper surface of the valve H and the =
| lower surface of the piston-head G; the latter .
area being the larger, the rod F and its eon- - . = =
nections areelevated. Simultaneously withits . .
- passage into the cylinder B the steam passes- -
‘through the port ¢ into the cylinder E, acting -
upon the lower sarface of the piston N. Syn-.
-chronously with the foregoing the steam passes. .
from the mouth Z into the steam-space ein = . =
‘the cylinder D, acting upon the upper surface .
of the valve O and the lower surface of the:. .
‘head R; but as the area of surface exposed .
‘to the upward action of the steam is greater .
than that exposed to its downward pressure, - .
the rod P and its connections are elevated,the -
| diameter of the valve O being less than the =
| combined diameters of the head R and piston.. ..
'N.. The operation of elevating the rod ¥con- . .
tinues until the valve H passes the mouth ot
‘the port g, through which the steam belowand =
| sustaining the piston N passes into the eylin-
| der C below the valve H, escaping thenceinto -~
the exhaust-space in the cap I and out of the

pipe D, leaving the cylinder E empty below
the piston N, Now, the steam admitted into
the cylinder D through the mouth Z has, by

‘the elevation of the head R, been compressed
in the cylinder between the head R and the

movable cylinder-head V. This steam now
acts, and, from the fact that the steam actiny
in all direetions presses equally upon the under
surface of the head R and the upper surtace

of the valve O, there results an equilibrium of

pressure, which is overcome by the excess of

pressure exerted upon the greater area of the

upper surface of the head R, whereby the rod
P and its connections are forced downward ;
such steam as issues from the mouth Z while
the rod is descending, and enters the cylin-
ders D and I, escaping through the conduit

'S. Thus the rod P and its connections de-
‘scend without interruption. When, in the de-

scent of the rod P, the valve O passes the
mouth of the port f, it prevents the steam ad-
mitted tbrough the mouth Z from passing down
the cylinder D, and, as a consequence, 1t pours
through the port f into and about the recess
in the upper part of the cylinder B, acts upon
the upper surface of the piston-head G, forcing
it and therod F downward—thisfor the reason
that the steam acts upon thelowersurfaceofthe
head G to force the rod upward, while 1t acts
upon the upper surface of the same, and also



| updn the upper surface of the valve H, to force

the rod downward; hence, as there 1s an ex-
~ cess of area, equal to the said surface of the
valve H, subjected to a downward pressure,

that prevails and the rod I descends. When |

in the .said descent of the rod ¥ the valve H

~ passes the mouth of the port g steam is ad-
mitted through the same, elevating the piston

- N and rod P, whereby the valve O is forced
“to a position just above the recess opposite the

1nouth of the port f, thus preventing an en-
trance of steam from the steam-space e, and
at the same time affording an exit for the |

steam in the upper part of the cylinder b,
which passes throngh the port f, thence down

the cylinder D, between it and rod P, into the.
cylinder E, finally escaping through the es- |

cape-pipe S; then the steam acting as first
aforesaid elevates the piston-head G, and the
‘“above-specified operations are repeated and
continued so long as steam is admitted through
the pipe ¢.- In the descent of the piston N a

certain amount of steam and vapor is caught

.in the pocket .t in the base thereof, which

steam and vapor are compressed bétween the

top of the pocket and the bumper T as the

‘piston descends, thus preventing a concussion _

of these parts, while the steam compressed by

the elevation of the heads G and R subserves

a similar purpose as to those parts, the con-
~ stant pressure of steam upon the lower surface

of the head G preventing its striking its cyl-

inder-head. - | S
- It is obvious from the foregoing that the
rod I will rise and descend regularly, while

the rod P will have an irregular intermittent.

movement, rising and descending with every

elevation and descent of the rod F. 1t is also

“obvious that the stroke of the rod I’ may be

lengthened or shortened, and accordingly
. quickened or slackened, by respectively ele-
vating or depressing the movable cylinder-
‘head V, operated by the screw W, as this re-

‘spectively increases or diminishes the space |

between it and the head R, within which the
gteam is compressed when the latfer passes

- above the steam-space e. |

It is obvious that the space formed by the
cylinders B C, and that formed by the cyl-
inders D E, may be in close relation, as in the
present instance, or may be formed so as to
be placed a distance apart; also that the cyl-
inders D B, with their accompanying devices,
may be attached to and operate the rods ¥ of
“several cylinders BC. - o
The-escape-pipe S may lead directly through
- the wall of the cylinder E, or be arranged In
~any other suitable manner, so as to afford an
- . escape for the steam passing into the cylinder

~ E from the cylinder D.

Tt is further evident that the same devices,
- herein specified, will operate with equal facil-
" ity in a horizontal position, the term vertical

136,806
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and terms co-relative therewith having been

Iadopted herein only to facilitate descripfion.

Claims.

1. The eylinders D and E, provided with

the adjustable cylinder-head V, in combina-

tion with the rod P, piston N, and head R,

substantially as shown and described. .
2.:The cone L, valve H, provided with the

pocket I, in combination with the piston-rod -
F and cylinder C, snbstantially as shown and

described.

3. The cylinder B, provided with the annu-
lar groove @, in combination with the piston-
head G and conduit M, substantially as shown
and described. . .
4. The cylinders B and C, in combination
with the rod F, piston G, and valve H, sub-
stantially as shown and described.
5. The piston-rod P, having its surface so
reduced as to allow a passage of steam be-
tween the head R and valve O, and below the
latter, arranged relatively to the cylinder D,

conduit M, and port f, substantially as shown

and described. - | R
6. The piston-head N, provided with the
annular recess m, in combination with the

port ¢ and bumper T, substantially as shown

and described.

1. The loose_va,lire, consisting of the piston

N, with pocket ¢, rod P, valve O, and head

R, in combination with the head V and bump-

| er T, and arranged in the cylinders E D, pro-

vided with the ports f and ¢, conduit M, and
escape-pipe S, substantially as shown and de-
scribed. _ '

8. The arrangement of the conduit M and
escape-pipe S and ports ¢ and f, in relation to

the several cylinders, substantially as shown
and described. . - . .
9. The combination of the cylinders B G

“with the cylinders D B, arranged substantial-

ly as shown and described.

and piston G, in combination with the rod P,

provided with the piston N and valve O, and

the several cylinders, the conduit M, escape-
pipe S, and ports ¢ and f, substantially as
shown and described. | o
11, The cylinder D, provided with the space
e, and arranged relatively to the head R, valve
O, ports f and g, substantially as shown and
described. | . . .
In testimony that I claim the foregoing
improvements in direct-acting steam-engines,
as above described, I have hereunto set my
hand. and seal this 11th day of November,

JOHN BAILEY. [L.s.]

Witnesses: _
HARRY COX,

-

Tros. T. WOODRUFF.

a2

10. The rod F, provided with the valve H
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