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No. 746,019,

UNITED STATES

- , Patented December 8, 19083,

PaTENT OFFICE.

THEODORE N. CASE,

OF MOUNT VERNON, NEW YORK.

AIR-PUMP.

SPECIFICATION forming part of Letters Patent No. 746,019, dated December 8, 1903.
Application filed May 22, 1903, Serial No, 158,224, (No model.

To all whom It may conecer: |

Be it known that I, THEODORE N. CASE, a
citizen of the United States, residing at Mount
Vernon, Westchester county, State of New
York, have invented certain new and useful
Improvementsin Air-Pumps, of which the fol-
lowing is a full, elear, and exact deseription.

My invention relates to improvements in
air-pumps, said improvements being particu-

larly adapted for pumps which are to be op-

erated at a high speed and having for their
object the pr oduction of a simple and efficient,
apparatus for compressing or exhausting air
or other gases.

The follow1ncr is a descnptmn of an appli-
cation embodylncr my invention, reference
being had fo the accompanying drawings.

Figure 1 is a side elevation of a pump em-
bodying my improvements. Fig. 2 is an end
elevation of a portion of the same. Fig. 3 1s
a longitudinal section ot the ailr-cylinder,
vaive- chambel and valves. Fig. 41s a plan
view of the main-valve seat of the cylinder.
Fig. 5 is a horizontal section of the cylinder
on the line« &, Fig. 3. FHig. 6 is a section of
parts on the line y v, Fig. 5. Fig. 71s a per-
spective of a detail.

Referring more particularly to the draw-
ings, A 18 the valve-chamber, behind which is
the air-cylinder B, Fig. 3, surrounded by the
water-jacket B, having inlet and outlet open-
ings 0’ b°.

Cisthesuction-port; D, thedischarge-port;
E, the piston within the cylinder B, and F
the piston-rod connected to the cross-head G,
which is operated by the rod H, connected to
the crank-shaft of the engine in the ordinary
way.

I’ is the center of the erank-pin, and H%is
the center of the pin connecting the rod H to
the eross-head G.

Within the valve-chamber A is the main-
valve seat 1, having passages 2 2%, connecting
with the suction-port O, and dlseharge-pas-
sages 3 3%, adapted to be connected with the
dlSBh‘(M oe- portD The passages 8 3* connect
with the respective ends of the air-cylinder
B and also are connected, respectively, by
passages 4’ 4¢ with suction-passages 4 4*, which
are adapted to be alternately connected to
the passages 2 2* by the chamber 5 in the

main slide-valve 6 at times when the one of |

| the passages 3 3% on the side on which con-

nection is made is closed. The main valve 6
has openings 7 72, which when they register
with the ports 8 3* connect said ports with
the discharge-port D, subject to the action of
the release- valve 3, ‘which slides upon the
main valve 6 and controls the time of open-
ing of the passages 77>, The purpose of the
release-valve 8 is to open the passages 7 72
when the pressure within the c¢ylinder has
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reached as near as may be the pressure of the

valve-chamber.
The main valve 6 is operated by an eccen-
tric on the main shaft 16 through the rod 62,

| erank 6°, and rod 6°¢ connected to the eccen-

tric-strap 6¢. The cycle of the main valve 6

relative to the piston K is unvarying, and its

stroke does not change. DBy changing the
length of stroke of the release-valve 8 and
the cycle of its positions relative to the main
valve 6 the edges of the release-valve will un-
cover the edges of the discharge-ports 7 7 at
varying points in the stroke of the piston E.
The variations are necessary to meet the va-
rying conditions of pressure in either the suec-
tion or discharge ports, or both, for a given
position of the piston K, sothat theair ahead
of the piston may be discharged when its
pressure is approximately equctl to that of the
valve-chamber or the atmosphere.

The release-valve 8 is operated by the rod
9, which is connected to one arm of the crank
10 the other arm being connected to a radius-
bar 11,whose lower end is connected to a link-

block 12, slidingin the slot of the link 13,which’
link forms a partof orisrigidly connected with

the strap 14 of the eccentric 15 upon the shaft
16 of the driving-engine. Thelink 13 is con-

nected at the points 17 17* with the base of
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the pump bya rocker 18, whose ends are piv- |

oted to the link and to a, projection on the
base at 17 17* 17°, respectively. The link 13
is formed with projeeting ears 19 19%, so that
the link-block 12 and the radius-bar 11, at-
tached thereto, can slide along said link un-
til the center of the block 12 is in line with
the point 17 at which the rocker 18 is con-
nected thereto. The pos1t,10n of the bar.11l

and the link-bloek 12 is controlled by a rod
20, connected by flexible joints to the bar 11
and to a lever 21, which lever is connected to
a shaft 22, on Whose other end is a toothed
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segment 23, which engages with a worm-gear |

24 mounted on the shaft 25 of an air-motor
This motor 26 is connected by pipes 27
98 with the valve-chamber and the air-eylin-
der, respectively. The connection of pipe 27

 with the valve-chamber is an uninterruptec

IO
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connection.
with the air-cylinder takes place only at in-

‘tervals, the connection being made just prior

to the unecovering of the passages 772, This
connection is made by a passage 29 in the
slide-valve 8, having branches 30 30°, which
periodically register with passages 31 31* in
the main valve 6,which passages register with
openings 32 32°, connected with passages 4 4*
in the main-valve seat. The passage 29 has
also openings 33 33*, which alternately regis-
ter with the passage 34 in the main valve,
which passage is connected with an opening
35 in the main-valve seat leading to the pipe
98. The connection between the passages 30
and 81 being made just before the valve 3

‘uncovers the passage 7 of the valve 6, the |
pressure just prior to the beginning of the
“discharge is transmitted through the passage

29 to the pipe 28 and thence to the motor 26

or an intermediate motor-controlling device.
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A similar connection is made between the
passages 30* 31* just prior to the beginning
of the discharge through the passage 72, and
the pressure due to it is also impressed upon
said motor. If the pressure in the pipe 23
exceeds atmospheric pressure or the pressure
of the valve-chamber in the pipe 27, the mo-
tor 26 will operate in such a direction as to
move the segment 23, with its lever 21 and
rod 20, so as to move the link-block 12, con-
nected to the bar 11, within thelink 13insuch
adirection as tocause the eccentric 15 to oper-

ate the valve-stem 9 through the link 13, bar

11, and crank 10, so as to cause the valve 3
to uncover the passages 7 7> somewhat earlier.
Every change of position of the link-block 12
relatively to the link 13 produces a change in
the cycle and length of stroke of the release-
valve 8.. The nearer the block 12 is to the
point 17 the later will the release-valve un-
cover the ports 7 7* in the main valve 6. If
the pressure transmitted from the opening 52
through the passages 31 30 29 and from the
opening 32* through the passages 31% 30* 29°
to the pipe 28 is less than atmospheric or
valve-chamber pressure, the motor 26 is oper-
ated in a reverse direction, so that it operates
through the link 13 to cause the valve 3 to

- keep the passages 7 7* closed until a later in-

stant. By means therefore of a single valve

3, operated by eccentric 15 and controlled by

the link 13 and the motor 26, am able to un-
cover the ports 7 7* at substantially the in-
stant when the pressure within the cylinder

equals the atmospherie or discharge pressure

and to maintain them closed at all other times
and to automatically adjust the release-valve
to the conditions of varying pressure. In

this way I avoid premature release and also
| wear very closely.

the compression of air within the pump-eyl-

The connection of the pipe 28 |

{ which the link turns.

746,019

inder to an unnecessary extent through using

only positively-actuated devices. |

The openings 31, 31*, and 34 are on the same
side of the main valve 6. The passayge 29,
with which the branches 30, 30*, 33, and 33"
connect, is a straight passage and confined
to one side of the release-valve8. This makes
the process of manufacture as simple as pos-
sible and provides the shortest possible air
connection to the motor 26. The shorter this
connection and the smaller the volume of air
therein the quicker will the motor 26 feel the
offect of changes of discharge-pressure in the
pumping-cylinder.

The main valve 6,driven by its own eccen-
trie, and the release-valve 8, driven by a link,
such as Thave shown, havenevertomy knowl-
edge been used for controlling the discharge
of air from an air-cylinder. In this combina-
tion, as shown, the center 15* of the release-
eccentric 15 lies on the sawme side of the cen-

ter of the shaft as the center H' of the piston-.

crank by which the connecting-rod of the
pump-piston is actuated, so that 19° reaches
the limit of its stroke at the same time as
does H'. In the construction shown

length 15> — 17 ~_distance H'—H?
radius of release eccentrie radius of crank
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and the point 17 will assume the same posi-

tjons in its stroke relative to 15* as-the pnint
H? (and with it the piston KE) assumes rela-
tively to the crank-pin H'. The effect of this
feature is that the release-valve 8, driven by
this point 17, whose movement is transmitted
to the release-valve 8 in a reversed direction

by the erank 10, partakes of exactly the same

inequality of motion as does the pump-piston

¥ when the center of the link-block 12 coin-

cides with the point 17, the center aboub
the block 12 is moved away from the cenfter
17, the effect is to chaunge the length of the
stroke of the release-valve 8 and at the same
time alter its cycle relative to the piston K,
although the irregularities of its stroke fol-
lowing those of the piston E are still main-
tained. By reason of the relatively long ec-
centrie rod or bar 6°valve 6 moves with prac-
tical syminetry on itsseat with respect to the
crank-center H'—that is, for the same angu-
lar position of the erank-center H' on up and
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When the center of -

110

115

120

down strokes the edges of the main valve 6 |

will be found successively at the same dis-
tance from the centerof the main-valve seat 1.
The motion of the release-valve 8 relative to
its seat on top of the main valve 6 will show
irregularities of the same nature as if the

main valve 6 were stationary. Thus if re-

lease takes place at three-quarter stroke of
piston E on upstroke it will also take place
at the same point on the downstroke of the
piston. This evens up the amount of work
done in each end of the pump-cylinder and

125 :
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meets the theoretical requirements of valve-
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6°, to which the rod 6* is pivoted.
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It is to be noted that I provide passages 4 | shown, so as to uncover the ports in the main

4>, connected with the passages 3 3% by pas-
san‘eb 4°4°,  These passages 4 4* are auxiliary
passages for connecting the ends of the cyl-
inder with the suction-port C through the
passages 2 2* and chamber 5. I‘here 1S an
instant when all of these passages 34 3% 4®* are
closed by the valve 6, this instant belng at
the very ends of the up and down strokes of
the piston L.
with a passage 36 87 36* and the main-valve
seat with passages 58 38%, connected with pas-
sages 4° 4¢ and leading to the ends of the air-
cylinder. At the time when the ports 5 4 8°
4* are all closed the passage 36 37 36* regis-
ters with the passages 38 382, and thereby
connects the two ends of the air-cylinder and
causes the pressure at the two ends to be
equalized, part of the compressed air on one
side of the piston rushing through the con-
nection 38 36 37 36* 38* to the other side of the
piston. This enables the suction to be so
much the greater upon the next succeeding
stroke. The main valve is therefore a com-
bined main valve and equalizing-valve. "T'he
equalizing-passage 36 37 36*, with 1ts ports
33 332, being independent of the discharge-
ports 3 and 3* can be constructed so as to
make the equalizing period of any duration
desired. Since the ports 56 36* ngver Cross
ports 3 4 3* 4, the passage 36 37 36*is always
filled with air at equalizing-pressure, so when
egualizing occurs the volume of this passage
is virtually neither added to nor subtracted
from the clearance volume of the pump-cyl-
inder.

The passage 37, which always contains air
at equalizing-pressure, (which is when the
pump is in operation always less than atmos-
pheric or discharge pressure,) while 1t may
be cored through the valve 6, in my present
embodiment is on the rear surface of the

valve 6 and is closed on oneside by the valve

8. The valve 8 being subjected on its rear
surface to the atmospheric or discharge pres-
sure, the opening of the passage 37 results in
an unbalanced area, so that the valve 8 is
held to its seat by the atmospheric or dis-
charge pressure. |

The main valve 6 is surrounded by a frame
'The valve
is free to move in the frame 6%, so as to rise
from its seat in case the pressure beneath
from some abnormal cause is too great. The
release-valve 8isheld from longitudinal move-
ment on the rod 9 by nuts 9* and 9°, bearing
against the tube 9¢, which the valve 8 sur-
rounds, so- as to leave the space for move-
ment. The washers 9¢arespaced by thetube
9¢, so as not, to clamp the valve 8, but rather
to leave it free to lift from its seat on the
main valve 6incasethe pressure beneath it be-
comestoogreat, thus again providing against
injury from unusual and abnormal pressure.

It will be seen thaf in my new pump buta
single release-valve is used, which 18 con-
trolled, preferably, by automatic means, as

I construct the main valve

valve as soon as the pressure ahead of the
piston equals the atmospheric or discharge
pressure. This single valveis held to its seat
by an unbalanced area, due to the difierence
between equalizing-pressure and atmospheric
or disecharge pressure, and the equalizing is
effected by the main valve itself through in-
dependent ports-in such a way that the pe-

ﬂ"__ —-

75

riod during which equalizing takes place can

be deﬁmtelv limited and isin no way depend-
ent upon the size of the discharge-ports of the
pump.

- In case it is desired to operate two eylin-
ders in tandem the stuffing-box eaps 39 and
40 admit of removal. The mll-l ods 41 and 42
can then be removed and valve-rods of the
added eylinder put intheir places, permitting
of the addition without expensive reconstruc-
tion.

My invention admicts of various modifica-
tions, and I therefore do not wish to be limited
to premsely the embodiment shown and de-
seribed, nor do I wish to be limited to the
autom:tm(, adjustment of the release-valve,
since it-is obvious that the time of release
can be modified by the manual movement of
the slide within the link in place of the auto-
matic arrangement.

What I claim is— |

1. In a pump, the combination of an alr-
cylinder having a valve-seat, a pistonin said
cylinder, a main valve on said seat, a release-
valve thereon, an eccentrie, a strap thereon,
a link for operating sald release-valve; the
link being rigidly connected to said strap and
havingasliding connection for adjusting said
release-valve, and a rocker connected to said
link. |

2. In a pump, the combination of an air-
cylinder having a valve-seat, a piston in said

cylinder, a main valveon said seat, a release-.

valve thereon, an eccentrice, and a strap there-
on, a link for operating said release-valve, the
link being rigidly connected to said strap and
having asliding connection for adjusting said
release-valve, a rockerconnected tosaid link,
and means for automatwally adjusting sa,ld
sliding connection.
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3. In a pump, the combination of an air-

cylinder having a valve-seat, a piston in said
cylinder, a main valve on said seat, a release-
valve thereon, an eccentrie, and a strap there-
on, a link for operating said release-valve, the
link being rigidly connected to said strap and
havingasliding connection for adjusting said
release-valve, a rocker connected to said link,
and an air-controlled means forautomatically

' adjusting said sliding conunection.

4, In a pump, the combmatmn of an air-
eyvlinder having a valve-seat, a piston in said
air-cylinder, a ma,in valve on said seat, a re-
lease-valve thereon, an eccentric, and a strap
thereon,alink for opemtlng sald release—valve,
said link being rigidly connected to said strap
and having a sliding connection for adjusting

| said release-valve, a rocker connected to said
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link, and means controlled by the cylinder

“and valve-chamber pressures for automatic-

IO

20

25

30

ally adjosting said sliding connection.

5. In a pump, the combination of an air-
cylinder having a valve-seat, a piston in said
cylinder, a main valve on said seat, a release-
valve thereon, an eccentrie, and a strap there-
on, a link foroperatingsaid release-valve,said
link being rigidly connected to said strap and
having a sliding connection for adjustingsaid
release-valve, a rocker connected to said link,
a worm and gear for controlling said sliding
connection and air-controlled means for op-
erating said worm. |

6. In combination an air-eylinder, a piston
working therein, suction and discharge ports
therefor, a main valve controlling said ports
and having an equalizing-passage connecting
the two ends of -the eylinder when said dis-
charge and suction ports are closed and inde-
pendent of said discharge and suction ports.

7. In combination an air-cylinder, a piston
therein, suction and discharge ports theretor,
a main valve, a release-valve thereon, said
main valve having an equalizing - passage
closed on one side by said release-valve and

producing an unbalanced area on said re-

lease-valve.

8. In combination an air-cylinder, a piston
therein, suction and discharge ports therefor,
a main valve, a release-valve thereon, said
main valve having an equalizing - passage

L |

il
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| closed on one side by said release-valve and

producing an unbalanced area thereon, said
equalizing - passage being connected to the
ends of the cylinder when the suction and
discharge ports are closed and independent
of said ports.

9. In combination an air-cylinder havinga
valve-seat, a piston in said cylinder, a main

valve having suction and discharge passages,

335

40

and an equalizing-passage, said main-valve

seat having independent equalizing-ports.
10. In an air-pump, the combination of a
cylinder, a piston therein, suction and dis-
charge ports therefor, a main valve, a release-
valve, an automatic motor deviee for adjust-
ing said release-valve, said main and release
valves having openings communicating with
said eylinder and also with said motor device

just prior to the beginning of the discharge

45

50 '

on both strokes of the piston, the openings -

communicating with the e¢ylinder and motor
devices on one stroke being on the same side
of the main and release valves as the open-
ings communieating with the cylinder and
motor device on the other stroke.

Signed at New York city, New
21st day of May, 1903.

THEODORE N. CASE.

York, this

Witnesses: o
H. B. BROWNELL,

L. VREELAND.
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