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FREDERICK C. WEBER, OF NEW YORX, N. Y.

PUMPING SYSTEM.

998,059.

To all whom it may concern:

Be it known that I, Freoerice C. WEBER,
a citizen of the United States. residing in
the city, county, and State of New York,
have invented certain new and useful Im-
provements in Pumping Systems; and I
declare the following to be a full, clear, and
exact description of the same, such as will
enable others skilled in the art to which it
pertains to make, construct, and use the
same. .

My invention relates to that_class of
pumping systems wherein pneumatic pres-
sure is utilized to elevate the liguid~to be
pumped to a predetermined height, while
the “head ” or back pressure of the liquid
so elevated is made to actuate a valve mecha-
nism; and thus render the system auto-
matic, so long as the pneumatic pressure is
maintained. By the construction hereinaf-
ter described, I am enabled to very mate-
rially simplify the mechanism of such sys-
tems, and at the same time preserve all of
the valuable features and functions of my
former systems as exemplified both in my
prior patents as well as in my pending ap-
plication for Letters Patent.

Many other features of improvement will

" be disclosed in, the course of the following
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detailed description, to which particular at-

' tention will be directed.
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In the drawings accompanying this speci-
fication and forming a part thereof Figure
1 is a general view of my improved pump-
ing system. Fig. 2 is a similar view of a
modified form, gesigned for a specific pur-
pose hereinafter to be fully set forth. Fig.
3 is a view of a still further modified form.
Fig. 4 is a detailed sectional view of the
automatic valve used in connection with the
form shown in Fig. 1. Fig. 5 is a similar
view of the valve as used in connection with
the forms illustrated in Figs. 2 and 3. Fig.
6 is a detail sectional view of the diaphragm
valves used in connection with the form
illustrated in Fig. 3. Fig. 7 is a sectional
view of a retaining valve, which may or
may not be used in connection with the form
shown in Fig. 1. Fig. 8 is a sectional view
of the diaphragm valve, used with the form
shown in Fig. 2. Fig. 9 is a sectional view
of the retainipg valve used with the form
shown in Fig. 1.

Similar reference letters and numerals
are applied to like parts thronghout the
specification and drawings. Y

Specification of Letters Patent.
Application filed June 22, 1910.

Patented July 18, 1911.
Serial No. 568,256,

In Fig.1,T have shown my improvements
in connection with the well tubing structure
of my prior application—Serial No. 473,516,
filed January 21, 1909—to which specific ref-

60

erence is made for a complete description of ~ -

the parts and their mode of operation. For
the present case it is enough to say that the
air pressure is alternately admitted to and
exhausted from the liquid chamber, there-
by causing a simultaneous but alternate dis-
charge and refill of the chamber. The air
compressor and vacuum pump is shown at
A; this may be ¢f any desired or preferred
type, operated by steam as shown or by elec-
tricity if desired. Pressure is stored in the
reservoir B, whence it is lead by the pipe
D to a valve E. The suction or vacuum
side of the pump may be connected to the
‘valve by pipe I, provision being also made
"for.replenishing the system through the in-
take pipe K, should it be found that the air
therein was becoming too greatly reduced.
The pipe C leads from the valve E to the
well tube C’, or more properly speaking, to
the liquid chamber ¢, which communicates
with the well through the valve d, and with
the main discharge pipe F, through the
valve e, pipe f and tube g. :
The purpose of the valve E is to so de

termine the admission of pressure to and
exhaust the same from the liquid chamber
¢ as to at once render the system complete,
efficient and economical. Referring now to
Fig. 4 for the details of the valve E, 1 rep-
resents the valve case which is provided
with the upper piston chamber 2 and the
lower valve chamber 3 in concentric aline-
ment with each other, but of differential
cross-sectional area; the upper chamber 2
being slightly larger than the lower cham-
ber 3. Within these chambers is located the
spool valve 4, the upper portion—or head—5
of 'which is fitted to the chamber 2, the lower
portion—or head—=6 fitted to the chamber 3,
these parts being connected by the integral
reduced connection 7. Surrounding the
lower portion of the chamber 2 is the annu-
lar chamber 8 which is connected laterally
‘with the pressure pipe D. The chamber 8
communicates through a passage 9 with the
lower chamber 10, which in turn communi-
cates directly with the pipe C, heretofore
referred to, through the passage 11. The
chamber 3 also communicates with the ex-
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ered with the cap 12, which has a passage 13
communicating with the chamber 2. 'Within
this cap 12 is a chamber 14, within which is

_the evlindrieal plug valve 15, which is pro-

vided with the plug 15" extending into and
fitting closely the passage 13 and is held
upon its seat by means of the spring 16, the
latter being adjustable by means of the
thunibscrew 17, which passes through the

screw threaded aperture in the cap 18. The

exhaust passage 19 is provided in the cap
12, this passage being normally covered by
the valve 15. In the upper head 5 of the
valve 4, T locate a capillary by-pass 19" so as
to afford communication from the chamber
8 to the chamber 2; the purpose of which
will be hereinafter described.

The position of the valve 4 with its cylin-
drical heads 5 and 6 will be normally as
shown in Fig. 4. When pressure is admitted
through the pipe D, it will find its way
through the passage 9, through the chamber
10, and thence by way of the pipe C to the
liquid chamber ¢. This pressure will also
pass through the capillary by-pass 19’ to the
chamber 2 where it will equalize both above
and below the valve head 5. Inasmuch as
this pressure is now exerted upon the valye
head 5, the valve will be maintained in the
position as illustrated. Towever, as the
pressure accumulates in the chamber 2 it
will be exerted upon the lower end 15 of
the valve 15 gradually raising it against the
tension of the compression spring 16 until
the part 15 is free from the passage 13
thereby permitting pressure to act upon the
entire area of the valve 15 when the said
valve 15 will suddenly rise and open the
port 19, (the latter being of very much
larger diameter in cross-section than the by-
pass 197), thereby exhausting the chamber
9. Now, as the valve head 5 is slightly
larger than the valve head 6, the differential
of pressure will result in suddenly causing
the valve 4 to rise to the upper limit of the
chamber 2 thereby closing off the passage 9
and opening the chamber 10 to the exhaust
or vacuum pipe I, through the annular pas-
sage 11 and chamber 8. Tn this manner the
liquid chamber ¢ is vented or exhausted.
When the pressure is exerted upon the
liquid in the liquid chamber ¢ it will result
in forcing the liquid therein past the valve e
through the pipe f and out through the dis-
charge pipe F info the tank G. The with-
drawal of this pressure by the operation of
the valve 4, as above described, will cause
the liquid to again fill the chamber ¢ until
such time as the valve 4 shall fall by gravity
to the position indicated in Fig. 4. 1t being
understood that it takes but an instant to
exhaust the chamber 2 when the valve 15
will again find its seat and cover the ex-
haust passage 19; the pressure from the pipe
D will then find its way through the pas-

998,059

sage 19 into the upper end of the chamber
2, causing pressure to be exer{.d upon the
upper end of the valve head 5, thereby as-

sisting the restoring of the valve 4 to its -

normal position as shown. This operation
of introducing pressure into the liquid
chamber ¢ from the pressure pipe D, the ac-
tuation of the valve 4 by this accumulated
pressure in the chamber 2, and the conse-

quent operation of the valve 4 to exhaust

such pressnre from the liquid chamber ¢,
continues so long as the pressure in the res-
ervoir B and the pipe D 1s maintained.

As a slight modification of this structure,
1 may provide what I term a retaining or
unloading valve, as illustrated in Fig. 7,
coupling the same to the cap 12 through
means hereinafier described. In construc-
tion, this retaining or unloading valve is as
follows :—It consists of a plain cylinder 20,
within which is located the spool valve 21,
the said spool valve being provided with the
heads 22, 23, and the reduced connecting
portion 24, as shown. The valve stem 25
projects through the cap 26 and is provided
upon its upper end with a spring cap 27 be-
tween which and the cap 26 is located the
compression spring 28, the normal tendency
of which spring is to hold the valve 21 in
its uppermost position so as to close the ex-
haust passage 29 from the port 30, directly
opposite. 1 connect the port 30 by the pipe
31 with a passage 32 in the cap 12 so as to
lead from the upper end of the chamber 2.
The exhaust passage 29 is open to the at-
mosphere. The upper end of the cylinder
20 is connected by a pipe 33 to the discharge
pipe F, so that as the “head” to which the
liquid in the pipe F accumulates, back pres-
sure is exerted through this pipe 33 to the

‘upper valve head 22 and there acts in oppo-

sition with the spring 28.  When this “ head ”

‘has accumulated to a point where it over-

comes the tension of the spring 28, the valve
91 is forced downwardly so as to bring the
reduced portion 24 adjacent to the pipe 31
and thereby exhaust the chamber 2.

In Figs. 2 and 5, I bave shown a slight
modification of the form of the pump and
valve. ‘In this case the liquid chamber ¢' is
partially submerged in the well, as shown,
with the pipe C* connected to the valve E*
as shown. The pressure pipe D and the ex-
haust pipe T are connected in the usual man-
ner and as illustrated in Figs. 1 and 4. The
casing 1 and the valve E’ are identical with
that illustrated in Fig. 4 as is also the valve
4 and the ports and passages within the cas-
ing. For the cap 12, however, T substitute
a cap of a different form, as for example,
that shown in Fig. 5 and designated by the
reference numeral 34. This cap is provided
with a eylindrical chamber 83, within which
is located the spool valve 36, having the
upper head 87 and lower head 38 and the re-

70

75

80

85

90

95

100

105

[y

15

1290

123

[

30



10

15

20

25

30

40

1~
o

53

ES

60

65

‘mally covered by the valve head 38.

908,059

duced portion 39. Beneath this valve and in
the Tower part of the chamber 335, I locate
the compression spring 40, the tendency of
which is normally to hold the valve 36 in the
upper portion of the chamber. Tapping the
chamber 2 and the upper portion of the
valve casing .1.'is a passage 41 which leads
laterally into the chamber 33 at a point nor-
Di-
rectly opposite this passage41is an exhaust
passage 42. It will be seen by thls eon-

‘struction. that when the \alxe 36 is forced

downwardly against the spring 40 te a point
where the reduced portion 39 will open the

passage 41, the chamber 2 will be exhausted, -

thereby causing a sudden rise of the valve
4 Wlthm such chamber and the consequent
opening of the pipe C* to the exhaust pipe L

Leading laterally from the port 41 is a
passage 43 to the ontside of the cap 34, and
from that peint connected by the pipe 44 to
an unloading valve 45, the details of which
will be hereinafter ful]v described. Leadlng
also from the upper end of the chamber 35
is a pipe 46 which also leads to the unload-
ing valve 45. The details of the unloading
valve 45 will be found in Fig. 8, which will
hereinafter be fully set forth.

The lower end of the chamber ¢* is pro-
vided with a valve casting ¢ such valve
casting having the intake 47 leading to the
ball valve 48 and finding passage past said
valve into chamber % Tlooated above .the
ball valve 48 is a similat ball valve 49. open-
ing into the discharge T2. This construction
will be fully understood upon reference to

‘Fig. 2. Tt will be understood. however, that

when' pressure is exhausted from the liquid
chamber ¢, the liquid from the well wHl fill
said chamber, passing therein through the
intake 47, past the ball valve 48. When,
however, pressare is admitted to said cham-
ber or upon the surface of the liquid, «aid
liquid will at once be driven therefrom past

£ the valve 49 and be discharged through 1110

discharge pipe 2 If now some means is
not promded for tripping the valve E! so as
to prevent the complete dlsch‘u ee of a]l the
liquid in the chamber ¢*, a “blow-over ” will
occur, that is, all of the liquid will be driven
out from the chamber ¢! through the dis-
charge pipe F2, and the compressed: air will

follow and be wasted. The unloading valve

45 is provided to prevent this difficulty.
This valve 45 is located on the discharge
pipe F2, at a point at or about equal to the
height to which it is desired to rvetain the
liquid in the chamber ¢, so that a liquid seal
will be constantly maintained for the two
valves 48 and 49.

The unloading valve 45 consists of the two
castings 50 and 51 so formed as to provide
an interior chamber, this chamber being di-

,vided by means of the diaphragm 52. The.

caqtmg 50 is connected directly with the

3

pipe P> by means of the pipe 53. . The cast-
ing 51 is provided with an apertured boss
54 at the inner end of which is a valve seat
55. Mounted upon the diaphragm 52 and
in a position to register with the valve seat
55 is the plain plucr valve 56. The opera-
tion of this valve is such that when pressure
is exerted through the pipe 53, it will cause
a seating of the valve 56, so as to close the
passage through the boss 54.- As above in-
dicated the pipe 44 leads to-the unloading
valve 45 as shown, and is connected through
the casting 51 to the left-hand side of the
chamber so that the pressure through the
pipe 44 acts in opposition to that through
the pipe 53. The pipe 46 leading from the
valve F! is connected to the apertured boss
54, as showm:

The operation of the device is as follows:
Pressure is admitted through the pipe D
in the manner heretofore described and
finds it way through tlle valve Et into the
liquid chamber ¢, thereby driving the liquid
therefrom ont thiough the dlscharrre pipe
F2. The pressure from the pipe D also finds
its way into-the chamber 2 1 the upper end
of the valve casing E!. This pressure can
pass through the passages 41 and 43 to the
pipe 44 whence it id exerted upon the left
hand side of the diaphragm 52. As the
liquid from the chamber ¢' rises in the pipe
Fz, its “head” "will exert a back pressure
throngh the connecting pipe 53 upon the
right- hand side of the diaphragm 52, in op-
position to that througn the pipe 44 but the
pressure in the pipe D is a continually in-
creasing pressure so that there comes a “time
when the pressure in the pipe 44 will over-
balance the pressure due to the “head” of
the liquid in the pipe F2. When this point
occurs. the valve will be unseated, thereby
permitting the pressure from the pipe 44 to
pass into the pipe 46 and thence to the up-
per end of the chamber 85 and cause a snd-
den depression of the valve 36 and a con-
sequent venting of the chamber 2. Thissud-
den venting oi the chamber 2, as heretofore.
described, canses the shifting of the valve 4
so as to close off the passage of pressure
from the pipe D into the liquid chamber ¢!
and simultaneously venting said chamber
through the exhaust pipe I. When this oc-
curs, the chamber ¢ will again fill with
liquid, either due to gravity or due to the
vacunm formed in the chamber if the pipe
I is connected to the vacuum side of the
air compressor. The venting of the cham-
ber 2 and the pipe 44 and its connected

‘parts will cause an immediate restoration

of the. valve 56 to its seat and a consequent

‘restoration of the valve 36 to the position

where the exhaust 42 is closed. The ac-
cumulation of pressure from the pipe D in
the chamber 2, will again take place and the
cycle of operatmn will be repeated.
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In Fig. 8/1 have shown a modification of
the system designed for surface pumping
where it is intended to elevate water from a
surface pipe or a source of liquid supply

6 which is not so deep in the ground as those
for which the forms illustrated in Figs. 1
and 2 are designed. In this form I use the
same valve E! as illustrated in Fig. 5, hav-
ing the pressure pipe D and the exhaust or
10
ing pipe C®, the pipes 44" and 46 leading to
diaphragm valves 45’ and 45% structurally
similar 1 all respects with the valve 45
shown in Fig. 8, with the exception that
15 from the pressure side of valve 45" I lead
the pipe 57 to the valve 45%. The pressure
side of this latter valve, however, is op-
erated in a manner hereinafter to be de-
scribed. The liquid chamber 58 of this sys-
20 tem has its supply from a supply pipe 59
through an ordinary check valve 60 and its
discharge through an ordinary check valve

61 and discharge pipe 62.

In order to preserve the liquid seal for the

256 check valve 60 and 61, it is necessary that
the liquid in the liquid chamber 58 be never
completely discharged, and to accomplish
this I connect the valve 45’ with the dis-
charge pipe 62 at a height substantially the
same as the lowest level of the liquid in the
liquid chamber 58, and the valve 45* with
. some part of the discharge pipe or chamber
58 and between the check valves 60 and 61.
1t should be stated at this point that the
upper side of the diaphragm valve 45° is
open to the atmosphere through the exhaust
as shown.

The operation of the system is as follows:—
The ordinary liquid level in the chamber 58
is designed to be maintained by gravity, the
same being supplied through the intake pipe
59, and standing at the same height in the
discharge pipe 62. Upon air pressure being
introduced into the liquid chamber through
the pipe D, valve E’ and connecting pipe
(>, this liquid is driven out past the check
valve 61 and through the discharge pipe 62.
The liquid pressure in the chamber 53 passes
through the tube 64 to the lower side of the
diaphragm valve 45% so as to raise the valve
plug 56° toward its seat, and it is so adjusted

_that when chamber 58 is filled to its maxi-
mum capacity with water the back pressure
is just sufficient to force the valve 56° upon
its seat while with less back pressure it will
stand open and thus vent the pipe 44. As

" the air pressure accumulates in the liquid
chamber 58 due to the liquid head in the
discharge pipe 62 there is a simultaneous

60 passage of pressure from the chamber 2 in
© the valve E’ which pressure passes through

‘the passages 41, 43, and pipe 44’ to the right

hand side of the diaphragm valvé4s’. This
~ pressure is balanced on the opposite side of

65 the diaphragm from the discharge pipe 62,
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vacuum pipe I, together with the connect-.
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but since this latter pressure can never rise
to a point higher than that due to the
liquid head or height of the discharge open-
ing in said pipe there comes 4 time when
the pressure on the right-hand side of the

.diaphragm will overbalance the liquid pres-
‘sure on the left-hand side and thereby un-

seat the valve plug 56" and permit the es-
cape of the pressure through the pipe 46’

‘to the upper end of the chamber 35 in the

valve cap 84 of the valve E’. This will re-
sult in the sudden depression of the valve
36 against the spring 40 and a congsequent
venting of the chamber 2 and the pipe 44,
resulting in the sudden elevation of the valve
4 and the seating of the valve plug 56’. This
will be followed by the exhaustion of the
chamber 58 and an unseating of the valve
562 (provided the supply head in 59 is less
than tke maximum height of the liquid in
58, for which the valve 56% is adjusted),
either by suction through the pipe I from
the air compressor or to the open atmos-
phere in case the pipe I is not connected to
the suction side of the air compressor.

Liquid will now begin to rise in the liquid

chamber 58, and will continue to so rise until
said chamber is filled, by which time, the
valve 4 will have again been restored to its
seat as indicated in Fig. 4, while the back
pressure of the liquid will again seat the
plug 562, when the cyele of operation will
be completed. - The location of the valve 45
at a point on the discharge pipe 62 equal
to the lowest level to which the liguid is in-
tended to fall, is an important feature of my
invention, for the reason that as the pres-
sure accumulates in the chamber 58 such
pressure must overbalance the back pressure
due to the liquid in the discharge pipe 62,
and inasmuch as this is simultaneously ex-.
erted upon the right hand side of the dia-
phragm valve 45° the lowering of the liquid
level in the chamber 58 cannot continue for
more than two or three inches below the lo-
cation of the valve 43’ before tripping.

In Fig. 9, T have shown a slight modifica-
tion of the structure shown in Fig. 4. In
this case the valve 15 is held upon its seat
by the weight 16, carried by the lever 17
which is fulerumed at 18’ upon an arm 182
the latter being fixed to some part of the
valve case 1. The stem 172 rests upon the
valve 15 and supports the weighted lever
17’ as shown. The operation will be readily
understood without further description.

I claim:

1. In a pumping system, the combination
of a source of fluid pressure supply, a liquid
chamber having inlet and discharge valves,
means for admitting fluid pressure from
said supply to said chamber, and for ex-
hausting said pressure therefrom, said means
including a differential pressure and gravity
actuated valve.
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2i:dn a pumping systen, the combination
of ‘a:source of {tuid pressure, a liqnid cham-
ber, liquid inlet and discharge valves for
sald chamber, a differential pressure and
gravity actuated valve for admitting pres-
sure from said supply to, and exbausting the
same from said hquid chamber,

3. In a pumping system, the combination
of a source of fluid pressure supply, and a
source of liquid supply, a liquid chamber,
a valved inlet connection between said cham-
ber and said liquid supply, a valved dis-
charge pipe leading from said chamber, and
a differential pressure and gravity actuated

ralve for admitting flaid pressure from said -

supply to said chamber and for evhausting
the same therefrom. - _

4. Ina pumping system, the combination
of a source of flnid pressure supply, a source
of liquid supply, a lquid chamber, a valved
inlet connection from said liquid supply to
said chamber, a valved discharge pipe lead-
ing from said chamber to a level higher
than that of said liquid supply and a valve
actuated by gravity for admitting fluid
pressure from said fluid pressure supply to
said chamber, and actuated by differential
pressure from said fluid pressure supply to

exhaust said fluid. pressure to said liquid-

chamber, whereby liquid is successively
drawn into and discharged from said liquid
chamber., . ‘

5. In a pumping system, the combination
of a liquid chamber having a valved inlet,

and a valved discharge pipe, means for in--

troducing air pressure to and  exhausting
the same from =aid chawmber. to cause influx
of liquid thercto and discharge therefrom,
said means including a differc .tial pressure
and gravity actuated piston valve.

6. In a pumping system, the combination
of a liquid chamber, a valved liguid inlet
and a valved discharge pipe for said cham-
ber, a valve for exhausting the pressure
from said chamber to cause an influx of
liquid thereto through said valved liguid in-
let and for admitting fluid pressure to said
chamber to cause a discharge of the liquid
therefrom, means governed by the height
at which said liquid is discharged for actu-
ating said valve. ‘
7. In a pumping system, the combination
of a liquid chamber, a valved liquid inlet
and a valved discharge pipe connected to
the lower end of said chamber, a valve for
pressure from said chamber to
cause a rise of lquid therein and for ad-
mitting pressure theretoto cause a-discharge
of liquid therefrom through said valved dis-
charge pipe, means for actuating said valve,
said means governed by the differential of
fluid pressure in said chamber and liquid
pressure in said discharge pipe.

B.Ina pumping system, a valve, gravity

- means for actuating said valve to admit.

fluid pressure (o the punping, wegd
differential pressure nefuated. ;m,_"(;}xf.{\”m
operating said valve to exhaustsagd p
frowm sald pumping system.” 0

. Tn a pumping 1, . valve ad
by gravity {o adwit fluid pressine’
syetem, and means for permitlin
ential pressuve to actuate said vy
gravity to exhaust the fluid pr
said system. L

e
NHINST

\, ‘nl‘?v*"li'gvln\ﬁ H’y

ssure ,1'()]‘1)”

10. Tn a pumping system, a valve, giavity
means for actuating said™ alye to. admit
fluil pressure to the pumpitg mechanisnd, -
differential pressure piston connected” #o¢ ,
said valve for releasing accumulafed Pres”’ so”
sure upon the upper side of said pisten; (6’
cause the same to actuate‘the said: Hfst
named valve to exhaust préssure Trom ‘said’
system. : T

11. In a pumping systen,'a main val}
gravity means for actuating said Valve’ (o
admit fluid pressure to said s¥stem, a sup
plemental valve, means for permitting o pre-
determined dccumulated pressure '1n saidh
system to actuate said supplemental {alve’
permit n differential fluid pressure to oper-
ate said main valve against thegravity’
means to exhaust thé fluid presSure  frofy
said system. e e

12. In a pumping systeni;” a differentidl
pressyre and gravity actuated valve "ol
prising a valve case, having a pressure ihlét
port and an exhaust outlet port; a servite
pipe and a valve chamber therein, 4 vilvk -,
n said chamber in a position to clése thHe 100
sume from said inlet porpt, a' capillary Bi:
pess connécting said ‘Inlet port and - $hifl

78

4%

95

chamber around said valve wheteby pressurs
may gradually fill said chamber above ‘s4idl
valve and thereby equalize the pressure
therein with that below said valve, means
for exhansting said chamber above said

105

valve to canse a sudden movement of said

valve to close said inlet port and simulta-
necusly open said service pipe to said ex-
haust port. '

13, In a pumping system, a differential
pressure and gravity actuated valve com-
prising a valve case having a pressure inlet
port, an exhaust pori, and a chamber there- 115
In, a piston in said chamber, a valve' con-
nected to said piston to alternately .connect
said service port with said inlet and  ex-
haust ports respectively; a by-pass in said
piston for equalizing pressure above and
below the same, and differential pressure
actuated - mechanism for exhausting the
pressure above said piston to cause the same
to shift said valve. o

14. In a pumping system; the combina-
tion of a lignid chamber provided with
valved inlet and discharge passages at its
lower end, a discharge pipe connected ‘to
said discharge passage. n _differential pres-
sure and gravity actuated valve: connacted

110
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with caid chamber for admiiting pressure
thereto and exhausting the sane therefrom,
a pipe connection between said discharge
pipz and said valve, a diaphragm valve in
sald pipe connection, said valve being held
closed by liquid pressure from said dis-
charge pipe and intermittently opened by
1" pressure ifrom said first named valve
whereby said finid pressure is permitted to
escape back te and actuate said ficst naned
valve to exhaust said liquid chamber.

15. In a pumping system, the comuina-
tion of a combined air compressor and a
vacuum pump, valve iechanism compris-
ing a valve casing, pressure and vacuum
ports, and pipes connecting said casing
with said pump, a service port and pipe,
4« valve member in said casing, means

‘actuated by gravity for shifting said valve

melaber -to connect said pressure port and
pipe with said service pipe and means actu-
ated by a difference of pressure in said
pressure and service pipes for shifting said
valve member to connect szid service pipe
with said vacuum port and pipe.

16, Valve mecbanism for pumping sys-
tems comprising a .valve casing, pressure
and exhaust or vacunm pipes leading to
said casing, a discharge pipe connected to

.said casing through a ligquid chamber and

service pipe, a valve member within said
casing, gravity means for actuating said
valve member to connect said pressure pipe
with said service pipe and liguid chamber,
arid means actuated by a difference of pres-
sure in said pressure pipe and said dis-
charge pipe for actuating said valve to con-
nect said liquid chamaber and service pipe
with said exhaust or vacuum pipe.
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-17. Jn a pumping system, the combina-
tion of a lignuid chamber having a valved
et and, o valved discharge pipe at its
lower end, a combined vacuum and com-
pressor pump for producing alternate con-
ditions of vacuum and vressure in said
chamber, to eanse liquid to #ll said cham-
ber and {c¢ discharge the same therefrom
through- said discharge pipe, and valve
mechanism for reversing said conditions in
said ghamber, said valve mechanism being
aetuated by gravity to admit pressure to
and by differentizl pressure -between suid
Hguid chamber and said discharge pipe to
withdraw pressure from suid lignid cham-
ber.

18. In a puinping systen, the cembina-
tion of a hquid chamber, a valved dis-
charge pipe and a valved inlet connected to
the Iower end of said chamber, an air com-
pressor, a pipe connection between said com-
pressor and said chamber, a differential
pressuve and a gravity actuated valve lo-
cated in said pipe cunnection, a differential
pressure actuaced valve counected to said
discharge pipe adjacent to its lower end, a
pipe connecting said valve te the first named
valve to admit pressure therethrough to
said second named valve to act in opposi
tion to liquid pressyre from said discharge
pipe whereby a liquid seal for said valved
inlet and discharge pipcs is maintained.

This spacification signed and witnessed
this 21st day of June 1910.

. FREDERICK C. WEBER.
Witnesses-

Bewg. C. Svoar,
Louis M. SanpErs.

40

45

60

7¢



