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To all whom it may concern:
Be it known that I, FREDERICK C. WEBER,

“acitizen of the United States of America, and
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a resident of New York city, countyand State
of New York, have invented certain new aund
useful Improvements in Fluid-Compressors,
of which the following is a specification, ref-

erence being had to the accompanying draw-

ings, forming a part thereof.

My invention relates to Auid-compressors,
and particularly to valves and valve-operat-
ing mechanism therefor. |

Myinvention consistsinan improved means
for operating valves for compressors, and par-
ticularlyin animproved automatic means for
operating valves on the discharge side of the
compression c¢ylinders or chambers therein,

My invention also congists in an improved
means for operating valves onthe inlet side of
the said compression cylinders or chambers,

My invention also consgists in the use, in
connection with a single valve controlling
both the admission of fluid to the compres-
sion cylinder or chamber and the discharge
of compressed fluid therefrom, of improved
and simplified valve-operating mechanism
which automadtically and rapidly opens and

closes said valve at proper timesand permits

the use of avalve of the rotary type the mo-
tion of which is of one echaracter only and is
not compound in character; and my inven-
tion farther consists of many other novel fea-
tures, as hereinalter pointed outin the claims.

The objects of my invention are to produce
clearance-space in the compression-cylinder
of a fluid-compressor to a minimum, to op-
erate the valve or valves of the compressor
in the most economical and effective manner,
to open and close said valve or valves rapidly,
to employ a single valve having motion of a
simple character for performing the func-
tious of a combined inlet and discharge valve,
and to Bupply simple, effective, and auto-
matic valve-operating mechanism which shall
be positive in its action, inexpensive and
simple to manufacture, and not liable to get
out of order. |

My invention further consists in certain de-
tailsof construction and combination of parts,
as shall hereinafter be more fully set forth,

and otheradvantages willappear hereinafter.

I will now proceed to describe a fluid-com-

g e e

pressor embodying my invention and will

then point out the novel features in claims,.

In the drawings, Figure 1 is a side eleva-
tion of certain portionsof a fluid-compressor
embodying my invention. Fig. 2 is a side

55

elevation, the point of view being taken from -

the other side of the machine. Fig. 3isa cen-
tral longitudinal sectional elevation through
the center of the compression-cylinder. Fig.
4 i3 a transverse sectional view of the com-
pression-cylinder. Figs. 5, 6, and 7 are re-
spectively side, rear, and front elevations
of certain operating mechanism employed in
connection with my improved valves. Figs.

8, 9, and 10 are diagrammatic views illus-

trating the action of such operating mechan-
ism of the valveand of certain other coactin
and correlating parts. *
In the embodiment of my invention illus-
trated in the drawings herein I have shown
only such part of a compressor as will be nec-

6o .
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essary for the complete understanding of my -

invention. I have shown a portion of the
frame 1 of a compressor, a compression-eylin-
der 2, forming a compression-chamber, a rear
cylinder-head 3, a front eylinder-head 4, a pis-
ton 5,and a piston-rod 6. Ihavefurthershown
& chamber 7, which communicates with the
supplyof fluid to be compressed, and a cham-
ber 8, forming a receiving-chamber for the
fluid after it has been compressed. I have
provided each of the cylinder-heads 3 and 4
with & rotatably-mounted plug-valve 9, said
valves being located between the said com-
pression - chamber and the said receiving-
chamber., Kach valve has a passage 10 there-
through, which in the discharge positions of
the said valves is adapted to communicate on
one side with the receiving-chamber 8 and
on the other side to register with a port 11,
leading into the said compression chamber
or eylinder.
dead or blank space which in certain other
positions of the said valves is adapted to en-
tirely close the port 11, leading into the said
compression chamber or oylinder 2. I have
shown the valve 9 as being in such position
in the diagrammatic Fig. 9 of the drawings
and in the said discharge position in Fig. 10
of thedrawings. Each of the valves 9 is pro-
vided with a valve - stem 12, which projects
through the cylinder-heads and to which
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2

arms 13 arerigidly secired. | have provided
a fluid - pressure - actuated means for each
valve, each fluid - pressure - actuated means
comprising two expansible chambers having
their movable walls connected with the arms
13 of a valve 9, one of such expansible
chambers being in communication with the
interior of said com pression chamber or cylin-
der 2 and the other in communication with
the said receiving-chamber 8, The said ex-
pansible chambers illustrated herein com-
prise cylinders 14 and 15, having pistons 16
therein, forming the movable walls thereof,
Links or connecting-rods 17 connect the pis-
tons 16 with the said arms 13. Passages 18,
terminating in ports within the cylinder 2,
at or near opposite ends thereof, afford com-
Inunication between the said cylinder and
thecylinders 14 of the fluid-pressure-actuated
Ineans, and passages 19 afford communica-
tion between the receiving-chamber8and the
cylinders 15 of the said fluid-pressure-gety-
ated means. When the compressor is oper-
ating, the tendency of the fluid-pressure-ac-
tuated mechanism will be to hold the valves
9 in a position in which the discharge-pas-
Sages 10 therethrough will be out of register
with the ports leading into the receiving-
chamber 8 until such time as the pressure in
or cylinder 2 rises

receiving-chamber
8. This is because until such pressure is at-
tained in the compression-cylinder the pre-
ponderance of pressure within the cylinders
15 over the pressure within the cylinders 14
will operate to move or hold the valves 9 to
or in the position just stated, through the
link connection 17 and arms 13. When the
conditions are reversed—that is to say, when
the flnid within the Compression chamber or
cylinder 2 is com pressed to a point slightly
In excess of the pressure within thereceiving-
chamber 8—the pressure within the cylinder
14 will overeome the pressure within the cyl-
inder 15 and the position of that valve 9 which
18 in advance of the ihovement of the piston
o will be reversed. The effect will be to
quickly move such valve 9 to a position in
which the discharga-pa&sage therethrough
will be in register with the port 11 and the port

charged into the receiving-chamber 8.
By the foregoing it will be seen that T am

. enabled to unse a rotatably-mounted plug-

6o

valve of a typeexceed ingly ad vantageous for
usein connection with com pression-cylinders
and to automaticall y control same to open
only at such times as the pressureof the fluid
in the compression-cylinder is substantially
equal to or slightly in excess of that within
the receiving-chamber.

In the embodiment of my invention herein
I'have not only supplied the com pression-cyl-

688,042

inder 2 with rotatably-mounted valves upon
the discharge side thereof, but I have so con-
strueteq the said valves and have provided

mitting the ingress of fluid therethrough into
the compression-cylinder, as well '
charge thereth rough from the said cylinder.,
For this purpose I provide each of the said
valves with an inlet-passage 20, as well ag the
disehargﬁ-passag’e 10, previously referred to,
and I provide mechanism which shall rotate
each of the said valves to a position in which
the said inlet-passage 20 shall register with
a port 11 and a port leading to the inlet-
chamber 7 at such times as it is desired to
draw fluid into the said compression-cylin-
A space between the two sald passages
10 and 20 in each of the valves 9 forms the
blank or dead space before referred to as De-
ing adapted to close the ports 11 when de-
sired. In Fig. 3 of the drawings the valve 9
in the rear head 3 ig shown with its dead-
space opposite the port 11 of the sgid eylin-
der-head, while the valve 9 of the front head
4isturned so that the inlet-passage 20 therein
affords communication between the supply-
chamber 7 and the interior of the cylinder
throagh the port 11 in the said cylinder-head.
When the valves are in such position, the
piston 5 will be moving in the direction of the
arrow in Fig. 3 and the cylinder will be re-
ceiving fluid through the inlet-passage 20 of
the valve 9, in the front liead thereof, while

the fluid which hag been taken into the rear

end of the cylinder during a reciprocation
of the piston in the opposite direction will be
compressed in said end of the cylinder. The
valve 9, in the rear head 3 thereof, at such
times is held closed in the position at which
it is shown in IFig. 3 of the drawings and
will be held soclosed until the pressure with-
In the rear end of the cylinder is substan-
tially equal to or slightly in excess of that
within the receiving-chamber 8.

I have provided certain valve mechanism
by which the valves 9 9 may operate as inlet.-
valves during substantially the entire stroke
of the piston in one direction and may operate
as discharge-valves while the piston is mov-
ing in the other direction and after the fluid
which is being compressed by the movement
of the piston has been compressed to a point
substantially equal to or slightly above the
pressure of the fluid within the receiving-
chainber. The mechanism for operating the
valves 9in accordance with the foregoing com-
prises an oscillating wrist-plate 21, supported

with an eccentric or other means for causing
the oscillation of the said wrist- plate in a
manner well known. In the following de-
scription I will Specifically describe one of
the said valves 9 9 and its operating and ac-
tuating mechanism, it being understood that.
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the action of the two valves and the construc-

tion of the mechanism coacting therewith are
substantially similar in both.

Each valve 9 is provided with a stem 24,

s which projects through the side of the cylin-

der—head, in which it is mounted, at the oppo-

site side to which the stems 12 protrude and

upon which an arm 25 is rigidly secured. An

operating-head having two arms 26 and 27 is

10 loosely mounted upon the valve-stem 24 and

will freely turn thereon. The arm 27 of the

operating-head is connected wilth the wrist-

plate 21 by means of a link 28. The upper

end of the arm 26 carries a bell-crank lever 29,

15 pivotally mounted thereon at 30 and spring-

actuated in one direction by means of a leaf-

spring 31, The short arm of the bell-crank

lever has a hooked end which is adapted to

engage with a projection 32 upon the side of

20 the arm 25, A tripping-head having two

arms 33 and 34 is also loosely mounted upon

the valve-stem 24, the arin 33 being connected

to the wrist-plate 21 by means of a short link

35 and the arm 34 forming a cam or tripper to

25 bear against the long arm of the bell-crank

lever 29 and at certain times to operate same,

s0 as to permit the projection 32 of the oper-

ating-arm. 25 to pass clear of the said hooked

end without being caught thereby. I will

30 now proceed to describe the action of the said

operating mechanism with particular refer-

ence to the three diagrammatic views, Figs. 8,

9, and 10. The valve 9 (shown in each of Figs.

8, 9, and 10) may be either of the said valves

35 99 before referred to; but we will assame for

purposes of this specification that the said

valve is that one which is mounted in the rear

cylinder-head. In Fig. 8 the valve is shown

- in the position in which it will be when the pis-

40 ton is at the most forward end of its stroke.

During the travel of the said piston to such a

point—thatistosay,during the timeitis trav-

elingin adirection opposite tothat designated

by the arrow in said figure—the said valve

45 will have been operating as an admission-

valveand will have permitted fluid toenter the

cylinder through the admission-passage 20.

When the piston 5 is at the end of its stroke,

a8 shown in said figure, the compression-cyl-

so inder 2 will contain fluid under no greater

pressure than atimospheric pressure, and

hence there will be no pressure above atmos-

pherie pressure in the c¢ylinder 14, The cyl-

inder 15, however, being in direct communi-

55 cation with the receiving-chamber will have

therein a pressure equal to that of thereceiv-

ing-chamber. The tendency -of the two pis-

tons 16 in the eylinders 14 and 15 will be at
such times to hold the valve in the position °

6o in which it is shown in Fig. 8. At this time,
however, the arm of the wrist-plate 21 is at

suhst-antia,l]y the highest point of its move-

ment. During the movement of the piston
b rearwardly the action will be to depress that
65 arm of the wrist-plate 21 which is shown in
Fig. 8, and this movement, communicated to
the operating-head 26 and 27 through a link

28, will at first cause a rapid movement of
the said operating-head and later a slower
movement in the same direction. The move-
ment of the operating-head is very rapid at
first compared with the movementin thesaime
direction of the arm of the wrist-plate 21, by
reason of the fact that the said arm of the
wrist-plate 21 and the link 28 together form
a toggle, and as the two parts approach more
nearly a straight line the relative movement
of the operating-head at first much in favor
of the operating-head is later in favor of the
wrist-plate 21. During the first maovement
of the piston 5 in the direction of the arrow
in Fig. 8 and while the piston moves through
a very small proportion of its total stroke
the operating-head will therefore move from
the position in which it is shown in Fig. 8 to
the position in which it is shown in Fig. 9.

Ag the operating-head carries the bell-crank
lever 29 and the bell-erank lever is in en-
gagement at such time with the stud or pro-
jection 32 upon the arm 25, gsecured to the
valve 9, it follows that the said valve will
pa.rtake of the movement of the operating-

head and will be moved to the position in
which it is shown in Fig. 9, even though in
80 moving it moves against the pressure in
the eylinder 15. In such position the blank
space between the two passages 10 and 20 in

70
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the valve 9 will be opposite the port 11, and

a farther movement of the piston § will com-
press the fluid within the cylinder 2, for the
reason that all outlet therefrom is now closed.
The piston will continue in its movement,
and in ils movement will continue to com-
press the fluid within the compression-cyl-
inder until finally the pressure therein will
reach a point substantially equal to or slight-
ly above the pressure in the receiving-cham-
ber. At such point the ¢ylinder 14 will have
a slight preponderance of pressure over the
cylinder 15 and the valve 9 will be thrown
quickly from the position in which itis shown
in Fig. 9 to the position in which it is shown

1n FKig. 10. This will bring the outlet-pas-

sage 10 1n register with the port 11 and with
the receiving-chamber8. The pressureupon
the pistons of cylinders 14 and 15 will now
be substantially the same, but the valve 9

will remain in the position to which it has-

just been moved and in which 1t is shown in
Fig. 10 until the pressure in the receiving-
chamber again predominates over that with-
in the compression - eylinder. The com-

| pressed fluid in the compression chamber or

cylinder 2 will be discharged into the re-
ceiving-chamber. During the latter part of
the movement of the piston 5 in thissame di-
rection the wrist-plate 21 will continue its
downward movement., The wrist-plate will,
however, by this time have imparted to the

.operating-head almost all of the movement

which it is eapable of imparting, and if the
valve and the arm 25 carried thereby had not
been carried around by the fluid-pressnre-ac-
tuated means such movement would not be
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sufficient to bring the passage 10 of the valve
9 into register with the port 11. During this
latter movement of the wrist-plate, however,
the tripping-head 33 34 will be moved, and
by reason of the relationship of the link 85
with the arm of the wrist-plate 21 such move-
ment will be sufficient to cause the arm 34 to

force outwardly the long arm of the bell-

crank lever 29 and to move the hooked end

of the short arm of the said bell-crank lever
29 from the path of movement of the stud or
The arm 25 and

the bell-crank lever 29 will at such times be

projection 32 of the arm 25.

permitted to be moved independently of each
other about the axis of the valve without in-
terfering with each other. When the piston
5 arrives at about the end of its said stroke

and has delivered substantially all of the

compressed fAunid from within it, it will at
the last moment uncover the cylinder-port of
the passage 18, leading to the cylinder 14,
permitting the fluid under pressure within
the said cylinder to discharge into the com-
pression-cylinder and the pressure therein
hence to immediately drop down to atmos-
pheriec pressure. The preponderance of pres-
sure in the cylinder 15 over that in the cyl-
inder 14 will now quickly throw the valve 9
clear from the position in which it is shown
in Fig. 10 to the position in which it is shown
in Fig. 8, the stud or projection 32 passing
clear of the hooked end of the short arm of
the bell-crank lever 29 by reason of the fact
that it is held outwardly by the tripping-arm
34 at such times, as just explained. During
the entire movement of the piston in the other
direction—that is to say, in a direction oppo-
site to that shown by the arrows in Figs. 3,
8, 9, and 10—the valve will remain in this
position, while the operating-head and the
tripping-head will be gradunally brought back
to their initial positions by the movement of
the wrist-plate 21. During such return move-
ment the tripping-head will have a somewhat
creater angular advance than will the oper-
ating-head, and the bell-crank lever 29 will
therefore be permitted to move inwardly un-
der the influence of the leaf-spring 31. In

the final movement of the operating-head the

hooked end of the short arm of the bell-crank

" lever 29 will snap past the stud or projection

395

60

65

32 and will be in a position to engage same
for the return movement.

It will be understood, of course, that the
valve 9, which is provided in the front head
of the cylinder, is operated in a similar man-
ner to that just described for the valve 9 of
the rear head, but at a time alternate with
the movement of the last sald valve—that is
to say, the valve in the front head will dar-
ing a movement of the piston 5 in one direc-
tion be first closed and then opened to out-
let or discharge, while the valve in the rear
head is open to admission, and, viee versa, for
a movement of the piston 5 in the other di-

rection.

I have shown grooves or passages 36 con-

688,042

necting, respectively, with passages 18 and
with the extreme front and rear ends of the
cylinders. This i3 in order to prevent the
locking of the compressed fluid in the cyl-
inders 14 after the piston has moved to a po-
sition opposite the ports of the passages 18
and to permit compressed fluid from the com-
pression-cylinder 2 to enter the said e¢ylinders
14 during later movements of the said piston
in traveling over the said ports.

I do not desire to be limited only to the
exact construction or commbination of parts as
set forth in the embodiment of my invention
herein shown. Manyand wide modifications
of the same may be made within the spirit
and scope of my invention, and I have only
shown the embodiment herein as one form or

75

8o

construction of an apparatusin which my in- 385

vention may be carried out.

In the foregoing I have described my im-
proved valves and valve inechanism as ap-
plied to single - stage compressors or {o the

| low-pressure cylinders of multistage or com-
| pound compressors.

It will of course be un-
derstood that the valves and valve mechan-
ism areequallyapplicabletothe high-pressure
cylinders of compound compressors, and in
such case the pressure in the cylinders 14
will reduce down to the intake pressure of
the compression - cylinder instead of to at-
mospheriec pressure.

A valve-gear for compressors has been de-
vised heretofore in which a single valve hav-
ing both a rotary and a longitudinal or end-
wise movement is caused to performm the
functions of a combined inlet and discharge
valve. By my invention, however, I avoid
the complication incident to imparting to a
valve such a compound movement, besides
obtaining ample port-opening without ex-
cessively large valves and exceeedingly rapid
opening and elosing of the valves. In cer-
tain of the following claims the valve is stated
to have motion in one plane only to distin-
guish from mechanisms in which the valve
in order to perform the functions both of an
inlet and of a discharge valve must have mo-
tions in two planes, such as a rotary motion,
or motion in a plane at right angles to its
axis of rotation and likewise and endwise
motion or motion in a plane at right angles
to said plane of rotary motion.

What I claim is—

1. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve, having motion in one plane only,valve
mechanism for moving said valve from inlet,
to closed position, and means, actuated by
variation in pressure in the compression-
chamber with reference to that in the receiv-
ing-chamber, for moving said valve to dis-
charge position. |

2. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
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chamber, of a combined inlet and discharge
valve, having motion in one plane only, valve
mechanism for moving said valve from inlet
to closed position, and means, actuated by
variation in pressure in the compression-
chamber with reference to that in the receiv-
ing-chamber, for moving said valve to dis-

charge position and also to inlet position at

proper times.

3. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of & combined inlet and discharge
valve, of rotary eharacter, having motion in
one plane only, valve mechanism for moving
sald valve from inlet to elosed position, and
means, actaated by variation in pressure in
the compression-chamber with reference to
that in the receiving-chamber, for moving
gaid valve to discharge position.

4. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve, of rotary character, having motion in
one plane only, valve mechanism for moving
sald valve from inlet to closed position, and
means, actuated by variation in pressure in
the compression-chamber with reference to
that in the receiving-chamber, for moving
said valve to discharge position and also to
inlet pogition at proper times.

6. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve, having motion in one plane only,valve
mechanism for moving said valve from inlet
to closed position, and fluid-pressure-actn-

ated valve-actuating means for moving said

valve to discharge position and also to inlet
position, said valve-actuating means includ-
ing connected and opposing pressure-oper-
ated members, one exposed {9 the pressure
in the receiving-chamber and the other to
the pressure of the compression-chamber.

6. In a fluid-compressor, the combination

- with a compression c¢ylinder and piston, and

& receiving-chamber, of a combined inlet and
discharge valve, having motion in one plane

- only, valve mechanism for moving said valve

55
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from inlet to closed position, and a fluid-pres-
sure-actuated valve-actuating device for mov-
ing said valve to discharge position and also
to inlet position, comprising chambers con-
nected one with -the receiving-chamber and
the other with the compression-cylinder, hav-
ing movable and connected but opposing walls

connected tosaid valve, the connection of one

of said chambers with the compression-cyl-
inder being by a port which the compression-

- piston overrides and opens to a pressure lower

than that on the active gide of said piston.
7. In a fluid:-compressor, the combination

l

5

discharge valve, having motion in one plane
only, valve mechanism for moving said valve
from inlet to closed position, and a fluid-pres-
sure-actuated valve-actuating device for mov-
ing said valve to discharge position and also
to inlet position, comprising ehambers con-
nected one with the receiving-chamber and
the other with the compression-cylinder, hav-
ing movableand connected butopposing walls
connhected to said valve, the connection of one
of said chambers with the compression-cyl-
inder being by a port which the compression-
piston overrides and opens to a pressure lower
than that on the active side of said piston,
said port having an extension toward itsend
of the ¢ylinder.

8. In a fluid-compressor, the combination
with a compression eylinder and piston, and
a receiving-chamber, of a combined inlet and
discharge valve, having movement in one
plane only, valve mechanism for moving said
valve from inlet to closed position, and a
fluid-pressure-actuated valve-actuating de-
vice for moving said valve to discharge posi-

70
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tion and also to inlet position, comprising -

two cylinders having connected but opposing
pistons connected to said valve, one of such
cylinders connected to the receiving-chamber
and the other connected to the compression-
cylinder by a port which the compression-
piston overrides and opens to the space on
the inactive side of said piston.

9. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve having movement in one plane only,
and havingseparate inlet and discharge ports,
valve mechanism for moving said valve from
inlet to closed position, and means, actuated
by variation in pressure in the compression-
chamber with reference to that in the receiv-
ing-chamber, for moving said valve to dis-
charge position,

10, In a fluid-compressor, the combination

with a compression-chamber and means for.

compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve having movement in one plane only,
and having separate inlet and discharge

935
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ports, valve mechanism for moving said valve

from inlet to closed position, and mmeans, ac-
tuated by variation in pressure in the com-
pression-chamber with reference to that in
the receiving-chamber, for moving said valve
to discharge position and also to inlet posi-
tion at proper times.

11. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a rotary combined inlet and dis-
charge valve having movement in one plane
only, and having separateinletand discharge
ports, valve mechanism for moving said valve

with a compression eylinder and piston, and | from inlet to closed pogition, and means, ac-
a receiving-chamber, of a combined inlet and | tuated by variation in pressure in the com-
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pression-chamber with reference to that in
the receiving-chamber, for moving said valve
to discharge position.

12. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a rotary combined inlet and dis-
charge valve having movement in one plane
only, and having separate inlet and dischargo
ports, valve mechanism for moving said valve
from inlet to closed position, and means, ac-
tuated by variation in pressure in the com-
pression-chamber with reference to that in
the receiving-chamber, for inoving said valve
to discharge position and also to inlet posi-
tion at proper times.

13. In a fluid-compressor, the combination
with a emnpmsawu-chamber and meang for
compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve, valve mechanism for moving said valve
from inlet to closed position, said mechanism
including a trip and lateh, whereby the valve
may be moved independently of said valve
mechanism from closed to discharge position
and means, actuated by variation in pressure
in the compression-chamber with respect to
that in the receiving-chamber, for moving
sald valve to discharge position.

14. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve, valve mechanisin for movingsaid valve
from inlet to closed position, said mechanism
including a trip and lateh, whereby the valve
may be moved independently of said valve
mechanism from closed to discharge position,
and from discharge to inlet position, and
means, actuated by variation in pressure 1n
the compression-chamber with respect to that
in the receiving-chamber, for moving said
valve to discharge position and also to inlet
position at proper times.

15. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, and a receiving-
chamber, of a combined inlet and discharge
valve, a latch suitably driven adapted to en-
gage said valve and move the same from inlet
to closed position, meangs, actuated by varia-
tion 1n pressure in the compression-chamber
with reference to that in the receiving-cham-
ber, for moving said valve, in advance of the
latch, to discharge position, and for moving
sald valve to inlet position, and a trip for
holding the latch out of engagement with
sald valve during moveiment thereof to inlet
position.

16. In a fluid-compressor, the combination
with a compression cylinder and piston, and
a receiving-chamber, of a combined inlet and
dischargoe valve,alateh suitably driven adapt-
ed to engage said valve and move the same
from inlet to closed position, valve-operating

1
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with said valve, one of said cylinders con-
nected to thereceiving-chamberand theother
connected to the compression-cylinder by a
port which the compression-pistoun overrides
and opens to the pressure on its inactive side
during its stroke, wherebythe valveis moved
in advance of the latch to discharge position
and is then moved toinlet position when said
port is uncovered, and a trip which holds the
latch out of engagement with said valve duar-
ing movement thereof to inlet position.

17. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, of a combined inlet
and discharge valve, a wrist-plate suitably
driven, a valve-arm, a latch adapted to en-
gaze the same, and link-connected with the
wrist-plate,a trip operated bysaid wrist-plate,
and adapted at times to hold the lateh out of
the path of the valve-arm, and means, inde-
pendent of the wrist-plate, likewise adapted
to move the valve,

18. In a fluid-compressor,the combination
with a compression-chamber and means for
compressing fluid therein, of a combined inlet
and discharge valve, a wrist-plate suitably
driven, a valve-arm, a pivoted latch-arm car-
rying a latch adapted to engage said valve-
arm, a link connecting said latech-arm and
wrist-plate, said link being nearly at a dead-
center with respect to the latch-arm when the
valve is in inlet position and the motion of
the point of econnection of such link with the
wrist-plate being such that said link retains
substantially such angular relation to the
latch-arm while the valve moves from inlet
to closed position; the angle of said link with
respect to the radius of its point of eonnection
with the wrist-plate approaching a straight
line during such movement of the valve; a

trip, pivotally mounted, adapted to hold said

latch out of the path of said valve-arm dur-
ing motion of the valve from discharge to in-
let position, and means for operating said trip
from the wrist-plate.

19. In a fluid-compressor, the combination
with a compression-chamber and means for
compressing fluid therein, of a valve control-
ling inlet to said chamber, valve-gear for
moving said valve from inlet to closed posi-
tion, and fluid-pressure-actuated valve-actu-
ating means for moving said valve to inlet
position.

20. In a fluid-compressor, the combination
with a eompression eylinder and piston,and a
receiving-chamber,of a valve controlling inlet
to said cylinder, valve-gear for moving said
valve from inlet to closed position, and fluid-
pressure-actuated valve-actuating means for
moving said valve toinlet position,comprising
chambers connected one with the receiving-
chamber and the other with the compression-
cylinder, having movable and connected but
opposing walls connected to said valve, the
connection of one of said chambers with the

cylinders having opposing pistons connected | compression-cylinder being by a port which
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the compression-piston overrides and opens
to a pressure lower than that on the aective
side of said piston.

21. In a fluid-compressor, the combination
with a compression cylinder and piston, and
a receiving-chamber, of a valve controlling
inlet to said cylinder, valve-gear for moving
sald valve from inlet to closed position, and
fluid - pressure - actuated valve - actuating
means for moving said valve to inlet posi-
tion, comprising chambers connected one
with the receiving -chamber and the other
with the compression-cylinder, having mov-
able and connected but opposing walls con-
nected to sald valve, the connection of one
of said chambers with the compression-cyl-
inder being by a port which the compres-
sion-piston overrides and opens to a pressure
lower than that on the active side of said pis-
ton, satd port having an extension toward its
end of the cylinder.

22. In a fluid-compressor, the combination
with a compression c¢ylinder and piston, and
a receiving-chamber, of a valve controlling
discharge from said eylinder, and means for
operating said valve comprising chambers
conneclted one with the receiving-chamber
and the other with the compression-cylinder,
having movable and connected but opposing
walls connected to said valve, the connection
of one of said chambers with the compres-
sion-cylinder being by a port which the com-
pression-piston overrides and opens to a pres-
sare lower than that on the active side of said
piston, said port having an extension toward
its end of the cylinder.

23. In a fluid-compressor, the combination
with a compression-chamber of a rotatably-
mounted valve therefor, said valve adapted
to be used as an inlet and a discharge valve,
of fluid-pressure-actunated mechanism for op-
erating said valve at certain times, and a
wrist - plate and connections between said
wrist-plate and said valve, whereby said valve
may be operated by said wrist-plate at cer-
tain other times.

7

24. In a fluid-compressor, the combination
with a compression-chamber of a rotatably-
mounted valve therefor, said valve adapted
to be used as an inlet and a discharge valve,
a wrist-plate, means for actuating said valve
from said wrist-plate, means for disconnect-
ing said actuating means, and fluid-pressure-
actuated means for actuating the said valve
independently of said wrist-plate.

25. In a fluid-compressor, the combination
with a compression-chamber of a rotatably-
mounted valve therefor, said valve adapted
to have three positions, namely, a position
open to intake, a closed position, and a posi-
tion open to discharge, an operating-head

“adapted to rotate the said valve from an in-

take toa closed position, and a fluid-pressure-
actuated means adapted to rotate the said
valve from a closed to discharge position.

26. In a fluid-compressor, the combination
with a compression-chamber of a rotatably-
mounted valve therefor, said valve adapted
to be used as an inlet and a discharge valve,
a wrist-plate, means for actuating said valve
from said wrist-plate, a trip for disconnect-
ing said actuating means, and fluid-pressure-
actuated means for actuating the said valve
at times when the said first-named actuating
means is disconnected.

27. In a fluid-compressor, the combination
with a ecompression-chamber, of a rotatably-
mounted valve therefor, said valve adapted
to be used as an inlet and a discharge valve,
an operating-head, a wrist-plate for actuat-
ing same, means whereby said operating-head

‘may engage said valve, and in its movement

impart a rotary movement thereto, a trip for
disengaging the said operating-head from said
valve, and fluid-pressure-actuated means for
moving said valve independently of said op-
erating-head.

FREDERICK C. WEBER.

Witnesses:
D. HOWARD HAYWOOD,
M. M. CONOVER.
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Correction in Letters Patent No. 688,042,
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It is hereby certified that in Letters Patent No. 688,042, granted December 3, 1901,

'npon the application of Frederick C. Weber, of New York, N. Y., for an improvement

in ¢ Fluid-Compressors,’”’ an error appears in the printed specification requiring correc- "
tion, as follows: In line 34, page 1, the word * produce ” should read reduce; a’;iiid that
the said Letters Patent should be read with this correction therein that the same may

conform to the record of the case in the Patent Office.
Signed, countersigned, and sealed this 24th day of December, A. D.; 1901.

[SEAL. ] F. L. CAMPBELL; -
Assistant Secretary of the Interior.
Countersigned : IR S
F. 1. ALLEN,

Commissioner of Patents.
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