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Refiled for abandoned application Serial No. 327,585, filed December 21, 1928. This applicatioh filed

July 23, 1931

This invention relates to pumps for rais-
ing liquid. It is particularly designed for
pumping water but, obviously, it may be used
for other purposes. This application con-
tains the same subject matter as my aban-
doned application No. 327,585.

The invention contemplates the provision
of means whereby air may be utilized for
forcing water from a well, reservoir or the
like and novel means is provided whereby a
motor may be installed in the discharge line
for operating certain control valves. The
motor may consist of a meter of approved
construction.

In order to comprehend the novelty of the
invention and the advantages resulting there-
from, reference should be had to the accom-
panying drawings in which:

Fig. 1 is an elevational view of a pumping
unit constructed in accordance with' my in-
vention. '

Fig. 2 is an enlarged sectional view of the
accumulating tanks or compartments and the
air lines and discharge pipe, the latter being
shown in elevation.

Fig. 8is a view partly in section and partly
in elevation of the meter and the air con-
trolling mechanism. :

Fig. 4 is a sectional view on the line 4—4
of Figure 3.

Fig. 5 is an enlarged sectional view on the
line 5—35 of Figure 8, a portion of the meter
being in elevation. o

Fig. 6 is a sectional view on the line 6—6
of Figure 3.

Fig. 7 is a diagrammatical view of the
pumping system and

Fig. 81s a dingrammatical view of a slight-
ly modified form of the pumping system.

Referring now to the drawings by numer-
als of reference, 1 designates a well contain-
ing liquid to be pumped. 2is a standpipe
resting on an anchor 3 in the well. 4 and 5
are tanks supported in spaced relation with-
in the well, preferably by the standpipe 2.
The tanks 4 and 5 have inlet openings 6 and
7 at the bottoms of the respective tanks which
may be closed by upwardly moving check-
valves 8 and 9 respectively, one for each tank.

At the bottoms of the tanks are strainers 10

‘which the rod 387 slides.

Serial No. 552,670.

and 11. The water is adapted to be dis-
charged through the standpipe 2 by first en-
tering the inlet openings 12 and 15, adapted
to be closed by the check-valves 14 and 15.
The check valves are carried by fittings 16
and 17 in which the openings 12 and 13 are
provided (see Fig. 2). The standpipe dis-
charges at a suitable point above the ground
through a meter 18. The tanks are sub-
merged below the level of the liquid column
19. The tanks are designed to accumulate
alternately and to discharge alternately so
that practically a continuous stream of water
will flow through the pipe 2, the discharge
being shown at 20 (see Fig. 7). It is obvi-
ous that when the tanks are empty, the weight
of the water caused by the head will 1ift the
valves 8 and 9 and accumulate in the tanks.
When the tanks are sufficiently filled, the

“valves will seat upon the seats 21 and 22 in

the respective tanks. Means is provided for
discharging the tanks through the pipe 2. To
this end, T have provided air pressure pipe
23 for the tank 4 and a like pipe 24 for the
tank 5. The two pipes are supplied with air
from an air tank 25 in ‘which the pressure is
maintained through the medium of an air
compressor 26. In the line between the dis-
charge pipe 27 of the air supply tank 25 and
the pipes 23 and 24 is an air controlling mech-
anism operated by a part of the meter 18.
The air controlling mechanism is best shown
in Figures 8 to 6, both inclusive. The two
branch pipes 28 and 29 discharge into a valve
casing 80 having air supply chambers 31 and
89 provided with exhaust openings 83 and 84
which may be alternately opened and closed
by the valves 35 and 86 on the transverse rod
or stem 37. The valve chamber is provided
with bushings 88 and 89 having seats 40 and
41 against which the double-faced valves 35
and 36 may alternately seat. That is, when
the exhaust port 33 is closed, the exhaust
port 34 is open and vice versa. The air sup-
ply chambers 31 and 32 are respectively con-
nected to the air pipes 23 and 24." The rod
carrying the valves 85 and 36 is connected
to two diaphragms 42 and 43, between which
is a web 44 having a guide bushing 45 through

The web 44 to-.
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gether with the diaphragms 42 and 43 pro-
vide two air pressure equalizing chambers 46
and 47 so that when air from the branch
pipes 28 and 29 leaks through the openmos
48 and 49, from chambers 31 and 32 into
chambers 46 and 47 , there will be an equal-
ized pressure on both sides of the diaphragms
42 and 43 in which event there will be no
movenieiit of the diaphragms, consequently,
no movement of the valve stem of rod 37 and
no movement of the valves 85 and 36. The

valve chambers 46 and 47 have extensions 50

and 51 in which are exhaust ports 52 and 53
adapued to be closed by the pin-valves 54 and
55 passing through bushings 56 and 57 (see
Fig.3)ina chamber below and separate from
the equalizing pressure chambers 46 and 47
These valves are urged into closing posmoﬁ
by the closing levers 58 and 59 fulcrumed at
60 and 61 (s\,e Fig. 3) and betweeﬂ the inner
ends of the levers and the web 62 which sey
arates the chamber 63 in which the levers are
located from the equalizing chambers 46 and
47 are expansion springs 64 and 65, tending
to urge the valve closed. The va alves are al-
te"mtely opened and closed by a rotating disc
66 in the meter 18. This disc carries a cam
67 in the form of a lug which, as it I'OL(LLMJ
with the disc 66, causes the inner ends of
the levers to ride over it compressing the
springs and opening the valves 54 and 55. As
the valve 54 is opened the air from chamber
46 exhausts so that there is a preponderat-
ing pressure in chamber 31 over chamber 46.
Valve 55 is still closed so that the pressures
in chambers 82 and 47 are equal and oppo-
site. Conséquently, the diaphragm 42 will
urge the valve stem or rod 37 from left to
right, unseating valve 85 from the exhaust
side of. chatnber 31 by seating on seat 40. At
the same tinie, the valve 36 closes the exhaust
side of chamber 82 and unseats from seat 41
so air will pass into pipe 24. This action
causes the tank 5 to accumulate air and dis-

charge water or other liquid as the case may

be. Atthesame time, the air pressure in tank
4 is relieved because "the exhatist port 33 is
open, therefore, the valve 14 will seat of its
own Wemht The valve 8 will unseat, allow-
ng water or other liquid to_accumulate in

tank 4, forcing the air above it through pipe
23 to e*{hnust When the valve 55 is tnseated
by the cam or lug 67, the char mber 47 exhausts
while the pressures in chambers 31 and 46
are equal and opposite. This causes a pre-
ponderating préssure to be exerted ag. amst the
right-hand “face of the dlaphradm 43, fore-
ing it together with the diaphragm 4o and
the valve stem 37 from right to left (see Fig.
5). The exhaust port 34 is now tncovere d
the valve 36 being seated on seat 41 while

the

valye 35 closes the exhaust port 83 and un-

covers the port surrounded by the seat 40.
In other words, the parts will be ‘in the posi-

‘tions shown in FlO‘ 5. Air now ‘enters the
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pipe 23, putting pressure on the liquid in tanlk
4 so as to force it into the standpipe 2, the
valve 8 at this time being seated. Since the
tank 5, air plpe 24 and its connections are
open to atmosphere, water may now accumu-
late in the tank 5.  So as soon as one tank is
emptied, another will be filled and ready to
discharge into the pipe 2. This operation
may conunue so long as there is liguid to be
rai sed, an air svh’ny for raising it and an
operative control mechanism for alternately
admittm(r air pressure to the tanks and al-
ternate ly exhausting it from the tanks. 1
prefer to co- _ordinate the air control mecha-
nism with the meter because the meter can
be arranged so that it must pass a given quan-
tity of water from cone tank befow air is ad-
mitted into the other tank, this insuring the
complete emptying of the tank each time wa-
ter is passed from it.

In Figure 8 T have shown a shfrhﬂ} modi-
fied form of the same generic conception of
iny invention in which the tanks 4 and 5m 2y
be submerged and deliver water into the pipe
2, the tanks being supplied with air pressure
through pipes 23 and 24 from the mechmmm
generically designated 30 controlled by the
meter 18. The only essential difference. be-
tween this construction and that of the pre-
ferred form is that the meter is a b*r-pqsq
meter in the by-pass pipe 68. The reason for
this construction is that where large quan-
tities of water are to be passed thmuo"h the
pipe 2, as from lakes, rivers or reservoirs,
the air controlling mechanism can be oper-
ated from the usual by-pass meter, a device
vell understood by those gkilled in the art.

The above de‘scription in connection with
the accompanying drawings will ‘clearly in-
dicate the utility and '1ove1ty of my inven-
tion and while I have specifically illustrated
what to me at this time appears to be the
most desirable form of this invention, T do
not wish to be limited to the exact details of
construction shown.

What I claim and desire to secure by Let-

ters-Patent is—

1. An air valving mechanisim comprising a

casing having an lnlet air supply outlets and
e‘ihaust ports, a dnphr%m in the casing,a %

valve stém carried by the dmphraom,‘valves
on the stem for opening and closing the ex-

haust ports to admit air through the pipes

to exhaust it therefrom and wmotor actuated
valving means assocl ated with the casingand

'haphrafrm to cause ®ir pressure to prepon-

derate ahernately on opposite sides of the dia-
phragm to cause movement thereof o actiate

the valves.

2. An ‘air controlling means for com-
pressed air liquid elevators comprising ‘a‘cas-
ing having a central chamber-and two pairs

of end clnmbers, the ‘end chamber of gach

pair nearest the center havmo an ‘air inlet,
the other air chamber of each pair havmg
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an air exhaust port and an air discharge port
communicating with the pipe to deliver air
to a tank, a valve stem having valves on its
ends to alternately cut off communication be-
tween the air chamber of each pair nearest
the center and the air chamber of the other
pair and the exhaust port, a diaphragm
mechanism actuated by the air admitted to
the casing for operating the valve stem, the
diaphragm mechanism comprising two dia-
phragms with a space between them, the
space being divided into two independent
compartments communicating the central
chamber with one of each pair of end cham-
bers through a port in each diaphragm, each
compartment having an exhaust port and
means for alternately opening and closing
the exhaust ports for the compartments.

3. An air controlling means for compressed
air liquid elevaters comprising a casing hav-
ing a central chamber and two pairs of end
chambers, the end chamber of each pair near-
est the center having an air inlet, the other air
chamber of each pair having an air exhaust
port and an air discharge port communicat-
ing with the pipe to deliver air, a valve stem
having valves on its ends to alternately cut off
communication between the air chamber of
each pair nearest the center and the air
chamber of the other pair and the exhaust
port, a diaphragm mechanism actuated by
the air admitted to the casing for operating
the valve stem, the diaphragm mechanism
comprising two diaphragms with a space be-
tween them, the space being divided into
two independent compartments communicat-
ing the central chamber with one of each pair
of end chambers through a port in each dia-
phragm, each compartment having an ex-
haust port and motor actuated means for al-
ternately opening and closing the exhaust
ports for the compartments.

4. An air controlling mechanism compris-
ing a casing having a central partition, per-
forate diaphragms on opposite sides of the
partition dividing the casing into a central
compartmental chamber, ported partitions
spaced from the diaphragm dividing each
end of the casing into a pair of end compart-
ments communicating one with the other
through a port, the outer end compartments
having openings to communicate with pipes
through which air is to be supplied, each end
compartment having an exhaust port, each
end compartment nearest a diaphragm hav-
ing an inlet port, a valve stem carried by the
diaphragm, valves on the ends of the stem for
alternately opening the exhaust port and clos-
ing communication between complementary
end chambers and vice versa and means for
alternately exhausting air from the respec-
tive compartments of the central chamber.

5. An air controlling mechanism compris-
ing a casing having a central partition, perfo-
rate diaphragms on opposite sides of the par-

3

tition dividing the casing into a central com-
partmental chamber, ported partitions spaced

from the diaphragm dividing each end of -

the casing into a pair of end compartments
communicating one with the other through
a port, the outer end compartments having
openings to communicate with pipes through
which air is to be supplied, each end com-
partment having an exhaust port, each end
compartment nearest a diaphragm having an
inlet port, a valve stem carried by the dia-
phragm, valves on the ends of the stem for al-
ternately opening the exhaust port and clos-
ing communication between complementary
end chambers and vice versa, means for alter-
nately exhausting air from the respective
compartments of the central chamber, said
means comprising lever actuated valves for
exhaust ports in the compartments of the cen-
tral chamber and a rotatable cam for operat-
ing the lever actuated valves.

6. An air controlling mechanism compris-
ing a casing having a central partition, perfo-
rate diaphragms on opposite sides of the par-
tition dividing the casing into a central com-
partmental chamber, ported partitions spaced
from the diaphragm dividing each end of the
casing into a pair of end compartments com-
municating one with the other through a
port, the outer end compartments having
openings to communicate with pipes through
which air is to be supplied, each end compart:
ment having an exhaust port, each end com-
partment nearest & diaphragm having an in-
let port, a valve stem carried by the dia-
phragm, valves ca the ends of the stem for
alternately -opening the exhaust port and
closing communication between complemen-
tary and chambers and vice versa, means for
alternately exhausting air from the respec-
tive compartments of the central chamber,
said means comprising pin valves, spring-
pressed pivoted levers having their outer ends
engaging the pin valves and a rotatable disc
having a lug for intermittently pressing
against the levers to actuate them to unseat
the pin valves.

In testimony whereof I affix my signature.

THOMAS E. CROCKETT.
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