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To all whom it may y concern: -
Be it known that I, JOHN PENGILLY, & citi-

- zen of the United States residing at DOVG‘l in

10

the county of Morris, btat(, of New J e1sey

have invented celt&m new and u&,eful Im-

provements in Iluid - Pressure Engines, of
which the following is a full, clear, and exach
description, refer enee being "had to the draw-
1Ngs accompanying :.-md forming: a part of the
SAINe.
This mventlon relates to improvements in

- fluid-pressure engines of the general class or

~meansofportsand passagesbetweenthe valve-
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type of which those set forth in Patents Nos.
202,060 and 497,045 are examples and wherein

a valve ot the plston type controls the move-

mentof the piston inits eylinder, and such pis-

ton controls the movements of such valve by

chest and cylinder. Thevalveinthisclass of
enginesis actuated by fluid-pressure of any de-

SIT ed kind accumulatingatone end thereof and

the discharge or exhaust of similar pressure at
the other end which had previously accumu-
lated at that point and performed its worlk.

- The object of my invention is fto provide
combinations of ports and passages with a .

valve-chest and cylinder of a fluid-pressure
engine, whereby the action of the valve may

be improved. .
My invention consists in certain new and

useful combinations of ports and passages be-
tween the valve - chest and cylinder, all of
which will be hereinafter fully deseribed, and

particularly pointed out in the claims, wlueh
tform a part of this specification. |

Like letters of reference Whele?el they oc-

cur indicate corresponding partsin all of the

- figures.

4.0

45

50 chest itself in section on line 3 3 of Fig. 1

]Blﬂ ure 1 shows in longitudinal section and
ina dmﬂ rammatic way a ﬂuld -pressureengine
of the d;bOVe named general type having my

invention applied ther eto, with the plston and

piston-valve in position they may assume and
are so shown for explanatory purposes. Iig.
2 shows the valve-chest in longmudm&l sec-
tion, as in Tig. 1, with the piston-valve in its

'1evel se posﬂsl{m fl om thatseenin Fig. 1. TFig.

o shows the portion of the eylinder of the en-
gine which receives the valve-chest and the
and

Derml Na. 125;6 78.

portions thus shown.
catlon in the dnangement of the passages

cylinder;

The valve

[

" (No model,) |

[ with the piqton valve removed to show the

ports and passages as they may appear in the
Fig. 4 shows a modifi-

leading out from the interior of the Valve—

;ehambel to the ends of the same.

In Fig. 1, A represents the valve-chest; B3,

ber B’ of the chest, Whlch valve, as %]mwn

| has four heads or plston pmtlons aa

connected together by stems or portions b, Z)’

and b% the heads or end portionsof the valve
¢ and @ being preferably of considerably
greater length-as compared to their dmmetel

_tlmn is the case with the heads or portions ¢’

and a®. The valve B has an endwise play or

movement back and forth in its chamber B3/,
as 18 common 1n this class of engines, and the
~ends of the valve-chamber become cylinders

or portions of a common cylinder in which

the heads ¢ and ¢® work back and forth by

the admission and exhaust of fluid-pressure

act upon the heads or piston portions a and
¢’ in a well-known manner. C representsthe
D, the piston having heads d and
d’ and connectmﬂ portion D’ E:Llld piston-rod
D?. Between the piston-heads d and d' an
annular space d* is formed by the entire wall
of the cylinder and the exterior surface of D’
and inner end portions of heads ¢ and a®
-chest is provided with a suitable
fluid-pressure inlet A, (indicated by a dotted

‘cirele nearly HlldWcL}T of the v lve-chamber B’

in Fig. 1,) which is connected with any suit-

-_able bupply-——sueh as a steam, compressed-

air, or other desired form oi__pl_ant adapted to
supply steam, compressed air, or other de-

sired form of ‘fnid- -pressure motwe agent to

the valve-chamber of the engine.

The engine may be of any desired form of
the imeﬂomb general type and ‘may be used
for any desir ed purpose, such as for dr illing
rock or similar work.

As shown, the valve- chamber B’,
middle pmtwn

near its
is provided with a port or

55

‘the plqton V&lVB working in the valve- (311@111-
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to such cylinders or portions of a eylinder to
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passage e, leading therefrom into and along
the cyhndel C to the left-hand end, (seen in

Fig. 1,) where such passage enters that end
A similar port or passage ¢’

of the cyhndel

100




Io

20

25

30

35

40

15

5O

55

6o

2

is provided, leading from near the middle of
the valve-chamber to the right-hand end of
cylinder C. A port or passage ¢°, as shown,
i1s formed in the valve-chamber between the
passages or ports e and ¢', which leads to an
exhaust-chamber ¢*, which opens to the at-
mosphere by an opening indicated by a dot-
ted circle seen back of exhaust-chamber €
in Fig. 1. These ports or passages e, ¢', and
e* are controlled by heads a' and «® of valve
B, alternately opening port ¢’ to the pressure-
supply portion of the valve-chamber, as seen
in Fig. 1, and then cutting such port off from
such portion by the endwise movement of fhe
valve B, carrying the heads with it. When
the valve has moved into the position seen
in Fig. 1 and opened port ¢’ to the pressure-
supply, it has by its movement carried head
' to the left, as shown, and cut off port e
from the same supply and opened such port
e to port e* through the space between the
heads ¢’ and a?, which space is cut off from the
supply by heads «’ and a? working in valve-
chamber B and practically fitting therein and
forming a space practically isolated from the
pressure-supply of the valve-chamber. On
the reverse movement of valve 13 the head @’
1s moved over port IE and on the other side of
1t, so that such head rests in the chamber
between ports e and e? as seen in Ifig. 2, and
cutting port ¢ off from port ¢* and opening it

to the pressure-supply portion of the cham-

ber, as 1s well known., The movement of
the heads a’ and «a® relatively to the ports or
passages ¢, ¢, and ¢* alternately admits air
or steam to one end of piston D and opens the
other end to the atmosphere, and piston D is
moved back and forth in its eylinder accord-
ingly as valve B controls passages or ports
e, ¢, and ¢=.

As shown, a port « is formed in the right-
hand end of valve-chamber I3’ and leads into
the eylinder and enters its interior to the left
of the exhaust-chamber ¢’. A similar portor
passage ¢ is formed at the left-hand end of
the valve-chamber and leads into the eylinder
at the right of exhaust-chamber e?.  Also, as
shown, these ports or passages 7 and ¢ enter
that portion of the cylinder C alternately oe-
cupied more or less by the heads d and d’ of
piston D, so as to be alternately opened and
closed to the annular space 3, which is in
communication with exhaust-chamber ¢? by
two openings 7 and 7" between such chamber

and the interior of eylinder (), also as hefore

shown.,

The toregoing arrangement of parts and
passages orportsisshownasa convenientone,
and any arrangement may be used that is de-
sired so long asthe general character orr mode
of operation of the engine is not materially
changed from that of the examples herctofore
mentioned. ' |

In engines of this class fluid-pressure has
been admitted to the ends of the valve-cham-
ber by leakage past the heads of the valve or
by equivalent means, provision being made

734,282

for this either by somewhat loosely fitting the
heads in the valve-chamber or in some other
manner, and the admission was practically
taking place to each end portion of the valve-
chamber at the same time or to passages lead-
ing thereto, from one of which the fluid-pres-
sure could readily escape,while fromthe other
1t could not until permitted by the movement
of the piston in the c¢ylinder, which movement
shut off the escape or exhaust of fluid-pressure
from that end of the valve- chamber from
which it was previously free to escape.

The fluid-supply inlet A’ to the valve-cham-
ber B’ conneects with a channel s, which
branches and extends crosswise of the valve-
chamber on opposite sides of the ports or pas-
sages e, e, and e*, as indicated by full lines in
IFig. 3,twoinlets A’ being thereshown,only one
of which isintended.to be in use at a time, the
obher being plugged up, as’is customary many
times withenginesof thisclass,thatinletof the
two desired being used. Asshown in Kig. 3,
these branches of channel s divide the valve-
chamber B’ into three portions—one at the
right-hand end of Fig. 3, in which head «’ of
valve I3 works back and forth; another at the
left end of the chamber, in which head « of
valve works, and a middle portion, in which
ports or passages e, ¢, and ¢° open and In
which heads a' and «® of the valve work in
controlling such ports or passages. In the
right-hand end portion of chamber B’ and ad-
jacent tothe chaunel s, leading to the supply-
inlet, a port or passage o is formed and pret-
erably leads from this portion into the ex-
bhaust - passage, 7 which leads from the outer
end of such portion to the midway portion of
the eylinder C, as before explained. Asshown
in Ifig. 1, this port or passage o 1s closed or
cut off from the fluid-pressure supply through
channel s, by the head «?, by valve 13 occupy-
ing that portion of the valve-chamber into
which port or passage o opens. In the left-
hand portion a similar port or passage o' is
formed, which preferably leads into exhaust
passage or port ¢, which port o' is similarly
located relatively to the supply inlet and
channel s toward that end of the valve-cham-
ber as 1s port or passage o at the opposite end
of such channel. Asshown in Ifig. 1, port or
passage o' is open to echannel s by reason of
head « of valve I3 heing near the extreme left
of the chamber and that portion into which
port 0" opens is unoccupied by such head.

With the parts in the positions seenin Ifig.
1 the valve I is supposed to have just moved
to the left to the extent seen and to have
opencd port of passage ¢ to exhaust-port e
for the exhaust of the pressure at the left-
hand end of the piston D to the atmosphere
and to have opened port or passage ¢’ to the
supply portion of the valve-chamber for the
admission of pressure to the right-hand end
of piston D to move it to the left, which pis-

ton 1s shown at or near the end of its stroke

to the right and ready to begin its movement
to the left. HExhaust port or passage 7’ 13
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shown as in open communication with the
left end of the valve-chamber and with the
atmosphere through annular space d?, open-
ing 7, and exhaust-chamber ¢?, As p01t or
passage o' enters port or passage ¢, whatever
fluid-pressure, as alr or steam, which passes
through port o’ is fr ee to esca,pe to the atmos-
phere so long as passage ¢’ remains open, as
just deserlbed and there is no Substantlel
accumulation of pressure in the left-hand
portion of the valve- chambel behind head a
or within port or passage ¢'. Tort or passage
¢ remains open to the atmosphere until pis-
ton-head d’ has moved to the left sufficiently
to cover opening 7 from the interior of the
cylinder C to exhaust-chamber e3, when it is
closed and remains closed until the return

- movement of piston D opens it to the annu-
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lar space d* between plston-heads d and d'.

At this time passage 7’ is suddenly opened to

the atmosphere, and whatever air or steam
that had been admitted to passage ' and at
the lett of head a of valve B is suddenly ex-

‘hausted therefrom, permitting the pressure

at the opposite end of the valve B to move it
to the left, as seen in Fig. 1, from the position
where it is seen in Fig. 2. On the movement

of the piston-head d to the left it passes be- |

yond the opening 7' from the cylinder to the
exhaust-chamber €%, and annular space d? is

‘brought .into eommume&tlon with exhaust-
passage 1, leading from the right-hand end of

the valve- chamber to the eyhndel when
whatever air or steam is within that end of

the chamber and in passage ¢ is suddenly
~exhausted to the open air and permitting the
~air or steam admitted to

port or passage 2’
and the left-hand end of the valve-chamber

- through port or passage 0’ to expand and

40

€ to port e® and the exhaust—ehambel e, and

50
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move the valve from the position seen in Fig.

1 to that seen in Fig. 2, at the same time un-
covering port or passage o from the right-
hand portion of the valve-chamber to pelt or

passage 7, and thence to the open air through

annular space d?, opening j’, and exhaust—
chamber €. This causes valve B to move
mto the position seen in Fig. 2, opening port

also opening port ¢ to the supply permon of:
the valve-chamber, permitting the steam or

alr which forced the piston to the left to es-

cape to the open air and also admitting steam

or alr to the left-hand end of the pleton to
return it to the position seen in Fig. 1.

In
this movement exhaust port or passage 7 is
closed, leaving port or passage o open thereto
and to the I‘lﬂ'ht hand end of the valve-cham-
ber for the edmlssmn of steam or air thereto
to move velve B to the left and exhaust pmt
or passage ¢ is opened and port or passage o'

18 closed.

Ports or passages o and o’ are conveniently |

ar ranged relatively to exhaust-passages 7 and

7, the valve-chamber, and valve-heads a and

|

;

L

stance, an arrangement similar to that shown
m Kig. 4 may be adopted, if desired, this
Slmply indicating one change among these
which may be mede if desir ed

In Fig. 4 the palts are similar to thoee seen

in preeedmﬂ figures, but the arrangement of

ports or passages. 0 and o} relatively to the
other ports, passages, and parts is somewhat
changed. The valve Bis in the same position
in Fig. 4 as in Fig. 1 and if 1s movable from
one position to the other in the same way not-
withstanding the change in arrangement just
referred to. The p0113 or passage o°, which
corresponds in substance to port or passage o
of the construction seen in preceding figures,

leads from the right-hand portion of valve-
chamber B, at a pemt adjacent to channel s
near that portion of the chamber, down and
outside thereof until near the right-hand end,
where it opens into the chamber between its
end wall and head a3 as indicated at the right
of Fig.4. The portor passage o°, eoue&,pond-
1ng in substance to port or passage o’ of pre-
e’edinﬂ figures, leads from the left-hand pour-
tion of chambel B, as indicated in Fig.
a point between the end wall of that portmn
and head ¢. When valve B isin the position
shown in Fig. 4, head a?® closes port or passage
0%, the channel s, and air or steam is cut off
from entering passage o* and between head
a® and the right end wall of the chamber and
thence through exhaust-passage ¢ until such
head has moved to the right and uncovered
port or passage 0°. When valve B is in the
position shown in Kig. 4, port or passage 0°is
open to the valve-chamber and channel s and
alr or steam is free to enter port or passage 03
and flow from thence into the chamber be-
tween head « of valve B and the left end wall
of such chamber and f1 om thence into ex-
haust port or passage 4/, as in the case of the
construection and elmnﬁement seen in pre-
ceding figures. In Fig. 1 air or steam is first
admltted to the spaces between the end walls
of valve-chamber B’ and the heads ¢ and a?
and thence into the exhaust-passages, while
in Figs. 1 and 3, inclusive, steam or air is
first admitted to the exhaust-passages and
thence to the spaces between the end walls of
the valve-chamber and the heads ¢ and a3
It is simply a difference in the path of admis-
sion of alr or steam into such spaces for the
purpose of actuating the valve B and not a
material difference in the work done or in the
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mode of operation of the parts in doing such

work.

It is to be obser ved that the passa,fres o 0,
0*, and o3 which lead out of the interior of
the valve- ehest communicate with the oppo-
site ends of sueh chest, and by reason of this
fluid-pressure may pass through such pas-
sages or ports, enter and accumulate in such

opposite ends alternately as the exhaust-
i passages leading from such ends of the valve-

o’ as here shown; but they may be differently | chest and commumcatmﬂ* with the c¢ylinder

arranged, if desu'ed so long as the mode of |
oper a,tlon is not mater lally chanﬂ ed.

]

are closed by the mov ements of the piston,

For in- | as before explamed, also, that when such
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exhaust-passages are not closed by the piston
whatever fluid-pressure that passes out and
through such passages o, o', 0°, and 0¢* is free
to pass or exhaust to the open air.

It will be manifest to those skilled 1n the
art to which this invention pertains that other
changes in arrangement may be made with-
out departing from the principle of the in-
vention, and therefore I do not wish to con-
fine myself to the specific forms and arrange-
ments herein set forth and wish to include
such forms and arrangements as may be with-
in the spirit of my invention.

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a fluid-pressure engine the combina-
tion, substantially as set forth, of a cylinder,
a piston therefor, avalve-chest, a piston-valve
therefor, exhaust-passages leading from near
the ends of the valve-chest and communicat-
g with the e¢ylinder which are controlled
by the movements of the piston in the eylin-
der, passages leading out from the interior of
the valve-chamber and communicating with
the opposite ends thereof, the ports of which
are alternately opened and closed by the
movements of the valve 1n the chamber.

2. In a fluid-pressure engine the combina-
tion, substantially as sev forth of a cylinder,
apistontherefor, a valve-chest, apiston-valve
therefor, a supply-passage leading into the
valve-chamber of the chest, exhaust-passages
leading from near the ends of the valve-
chamber and communicating with the c¢ylin-
der which are controlled by the movements
of the piston in the cylinder, and passages
leading out from the interior of the valve-
chamber and communicating with the oppo-
site ends thereof, the ports of which are al-
ternately closed from and opened to the sup-
ply-passage by the movement of the valve in
the chamber.

3. In a fluid-pressure engine the combina-
tion, substantially as set forth, of a ¢ylinder,
apistontherefor, a valve-chest, a piston-valve
therefor provided with four heads, a supply-
passage leading around and to opposite sides
of the twomiddle heads inthe valve-chamber,
exhaust-passages leading from near the ends
of the valve-chest and communicating with
the eylinderwhich are controlled by the move-
ments of the piston in the cylinder, and pas-
sages leading out from the interior of the
valve-chamber adjacent to the supply-pas-
sage and communicating with the opposite
ends thereof, which are alternately closed
from and opened to such supply-passage by
the movements of the valve in the chamber.

4, In a fluid-pressure engine the combina-
tion, substantially as set forth, of a cylinder,
a piston therefor, a valve-chest, a piston-

valve thercefor provided with four heads, a |

;?3452é§

supply - passage leading into the spaces be-
tween the two middle and their adjacent end
heads of the piston-valve, exhaust-passages
leading from near the ends of the valve-chest
and communicating with the c¢ylinder, which
are controlled by the movements of the pis-
ton in the cylinder, and passages leading out
from the interior of the valve-chamber adja-
cent to the supply - passage and communi-
cating with the opposite ends thereof, which
are alternately opened and closed by the
movements of the end heads of the valve 1n
the chamber. |

5. In a fluid-pressure engine the combina-
tion substantially as set forth of a cylinder,
a piston therefor, a valve - chest, a piston-
valve therefor, a supply-passage leading into
the valve-chamber of the chest, exhaust-pas-
sages leading from near the ends of the valve-
chamber and communicating with the cylin-
der which are controlled by the movements
of the piston in the cylinder, and passages
leading out from the interior of the valve-
chamber and communicating with the oppo-
site ends thereof, each of which 1s open to
the supply-passage and its end of the valve-
chamber when the valve has moved some dis-
tance toward such end and is closed there-
from on the return movement of such valve.

6. In a fluid-pressure engine the combina-
tion, substantially as set forth, of a cylinder,
a piston therefor, a valve-chest, a piston-
valvetherefor,exhaust-passagesleading from
near the ends of the valve-chamber to the
cylinder which are controlled by the move-
ments of the piston in the c¢ylinder and pas-
sages leading out from the interior of the
valve-chamber into the exhaust-passages re-
spectively which are alternately opened and
closed by the movements of the piston-valve
in its chamber.

7. In a fluid-pressure engine the combina-
tion, substantially as set forth of a cylinder,
a piston therefor, a valve-chest, a piston-
valve therefor provided with end heads ex-
haust-passages leading from near the ends of
the valve-chamber to the c¢ylinder which are
controlled by the movements of the piston in
the eylinder and passages leading out from
the interior of the valve-chamber into the ex-
haust-passages, one passage toreach exhaust-
passage and adjacent to that end of the valve-
chamber into which such exhaust-passage
opens and in position to be closed by the move-
ment of the head of the valve at that end of
the valve-chest as such valve moves toward
the opposite end of the chest.
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