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To all whom it may concern:

Be it known that I, Joux T. Lawes, a
citizen of the United States, residing  at
Ilickory, in the county of Catawba and
State of North Carolina, have invented a
new and useful Pump, of which the follow-
ing is a specification. :

This invention relates to pumps, and more
especially to those employing compressed
air for elevating water or other Hauid; and
the object of the same is to produce certain
improvements in my United States Patent
No. 947,827 and issued February 1, 1910,

To this end the invention consists in the
details of construction described and claimed
herein which differ from those set forth in
said patent, all as shown in the drawings
wherein— : ' ‘

Figure 1 is a vertical sectional view of a

compressed air water elevator of my im-
proved construction. Tig. 2 is a vertical

sectional view at right angles thereto, partiy

in section. Tig. 3 35 an cnlarged elevation

of the upper portion of the pump with the
casing of the auxiliary valve removed. Fig.
4 s a section on the line 4—4 of Fig. 2.
Fig. 5 is a section on the line 5—5 of Iig. 4.
Fig. 6 is an elevation of {he inner wall of
the auxiliary valve casing, viewed from the
line 6—6 in Fig. 5. Fig. 7 is a central hori-
zontal section through the auxiliavy valve
and its casing. Ifig. 8 is a detail of ihe
leather-capped valve therein. Trig. 9 is an
enlarged sectional detail through one of the
trip valves. T : i

The pump, forming the subject matter of
the present invention is designed more es-
pecially for use in connection with water
pumping or elevating devices where com-
pressed air is employed to alternately dis-
place the water from a pair of tanks or cyl-
inders, and in {he drawings there is shown
a pair of tanks 5 and 6 each provided with
a water et valve' T opening under the in-
fluence of gravity or external pressure and
closing when the air is acting to force the
water from the chamber. Each tank or eyl-
inder is provided with a discharge pipe 8
having a check valve 9 disposed within the
same. Closing the upper ends of the tanks

5 and 6 s a casting 10 having a valve cas-
ing or eylinder 11 secured thereon, and con-
nected to a suitable source of compressed
air supply through the medium of a pipe.12.

The main valve 13 is loosely mounted for
sliding movement in the easing 11, and has
its sides cat away into pockets 14 at about
the center of its length, which pockets are
connected by a passagé 140 ent’ across the.
bottom of the valve and which in the recip-
rocation of the valve alternately registers
with aiv inlet ports 15 and 16 leading to the.
adjacent water containing tanks and through
which air is admitted to the interior of the
tanks for the purpose of displacing. the
water therein. and discharging the same
through the pipes 8. Longitudinally be-
yond the inlet ports 15 and 16 arve exhaust
ports 17 and 18 through which the (is-
placed air from the interior of the tanks is
alternately exhausted in this operation, and
in the botton of the main valve near its
ends are formed outlet pockets 141 as best
seen in Fig. 5 which alternately connect
said inlet ports 15 and 16 with the exhaust
ports 17 and 18 hored into the bottom of the
asing 11, so that the air from the interior
of the tanks is alternately discharged or ex-
hausted as the main valve 13 travels back
and forth. The ends of the main valve 13
have projections 23 (preferably annular
ribs) which bear against similarly shaped
pieces of yieldable material 22 seated in re-
cesses in the ends or heads 24 of the casing,
whereby . the strokes of the valve aro
cushioned. _

In the upper side of the main valve at its
center is formed an elongated pocket 147 as
best seen in Fig. 1 (and which connects the.
side pockets 14 as best seen in Tig. 2) and
from the ends of this elongated pocket Tioles
148 extend to and open ont throngh the ends
of the valve. The inner ends of these holes
loosely receive stems 149 at the extremities
of a spool valve 150 mounted loosely in the
pocket 147 whi¢h we may therefore call the
¥ spool poeket” and which is slightly longer .

_than the spool valve so that the latter has a

little Tost motion longitudinally therein.
One of said holes 148 may slide loosely over
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a guide rod 151 earried by one of the heads
24 of the casing o as to prevent the valve 13
Trom rotating in iis place.

» The anxilinvy valve rveciprocates iather
Toosely in a casing 25 at one side of the main
casing 11 as besC seen in Figs. 2 and 5. and
this auxilinry valve 26 is obviously for the
prurpose of controlling the position of the
wain valve, whereas the Iatter controls the
inlet and exhanst of compresced air with
which the pumping is done, The valve itself
is provided near its” eénds” with annular
grooves 28 alternately vegistering with ports
29 and 30 which lead to opposite ends and
through the heads 24 of the main valve eas-
ing (and within the ring of vieldable ma-
terial 22 if employved). and midway between
these grooves is a pocket 27 in which is
wonnted the lTeather-cup valve hest seen in
Fig. 8 This is in the shape of a plug 18}
clesely fitting said pocket and bored Tongi-
tudinally with a fine hole 183 whose inner
ened is normally closed by a leather cup 186
beld i place by a weak spiral spring 185
resting on the hottom of the pocket 27, The
position of parts is such that the fine hole
registers with the port 30 when the other
port 29 registers with one of the grooves 28,
and viee-versa, as seen in Fig. 1. The ends
of the auxiliary valve may have projections
123 engaging yieldable material 122 in the
Leads of its easing, like the extremities of
the main valve as above deseribed: and
through the valve casing (preferably through
its Dottom at the center thereof) extends a
guide rod or pin 250 whose inner end en-
gages a groove 248 in the bot{om of the
anxiliary valve to prevent (he latter from
rotating within its casing. At either side of
sald guide is an_exhanst port 16 leading
through the anxilisry valve casing to the
outer air, and these exhanst ports are spaced
so as to register with the grooves 28 al-
ternately in communieation with the ex-
haust ports 29 and 30 Ieading from {he ends
of the main valve easing. -

Pivoted within each tank is o float 41
whose lever near its pivot has a recess 12 in
whieli” is fitted a vuleanite disk 13 adapted
whien the float rives {o close against a seat 40
constitniing what T term the “trip valve.”
When the float descends the packing disk 13
opens a port 37 which communicates with a
pipe 35 that rvises throughout the length of
the {ank and eulers the easting 10, The Iot-
ter s cored with {ine passages 31 and 22
communicating with the pipes 35 and lead-
ing upward as best seen in g, 3, and these
passages in turn communieate with similar
passages 310 and 320 in the auxiliney valve
casing (s hest seen in Pies. 5 oand 6) which
Latler eross each other and open info the in-
terior thereof as showa. '

Tn operatio-, compressed air enters the

1,000,021

pipe 12 in Fig. 1, passes around the main
valve te the point 140, down through the
port 15 to the right hand fank 4 which is

‘then filled with water. and drives the Jatter

ont through the dischavge 8 and check valve
9. When the water level therein falls be-
low the float 41 the trip valve (see Fig. 9)
is opened and a part of the compressed aiy
flows up the pipe 35 and throngh the fine
passages 32 and 320 and into the anxiliarvy
valve casing at its laft end. The auxiliary
valve is by thisqair pressure driven to the
right to the position <hown in Fig. 4 (the air
forward of 1t eseaping slowly avound it by
reasnn of its looseness). and this throws the
feft Land port 249 from the main valve casing
into communication with the exhaust port 46
in the auxiliare valve easing as there shown.
The release of pressuve within the left end
of the main valve casing in the position
shown in Fig. 1 and bevond the Teft head
of the spool valve 150.permits the latier to
move to the left. as it will under the force
of the invush of compressed aiv through pipe
12, therehy uncovering the right hand hole
LIS through which passes compressed air to
the right end of the main valve 13, and the
latter is thereby foreibly diriven to the left
by the power of the compressed air hefore it
can enter cither of the tanks.  Tn the move-
ments of the main valve to {he left the air
beyond it is expelled throngh the exhaust
as explained. until the rib 23 seats agninst
the yieldable material 22, The shifting of
the main valve obvieusly switches the inlet
of compressed air to the other tank and the
operation is repeated.  As the water rises
in the other ftank, it fivst eloses the trip valve
shown in Figr 0, and the aiv trapped above
it is then expelled through the port 16 in
the casting 10 and out through the exhaust
port 17 in the easing of the main valve.

A feature peculiar to the present inven-
fion is that in the movements of the aux-
tiary valve its eup valve (sce Mg, 8) comes
alternately under the ports 29 and 80, and
the pressure of the air at the corvesponding
end of the main valve easing passes throngh
the fine hole in the plug and secks to escape.
The plug being lavger in diameter than the
port which it covers, suflicient pressure is
accumulaled beneath the plug to fovce it
tightly toward said port. and thereby the
eseape of the compressed aiv is prevented
and practieally all of it is delivered to the
tank and emploved to expel the water (here-
from.

What ix claimed as new is: -

1A deviee of the elass deseribed inelud-
ing a plyrality of upright liquid-containing
tanks ench having inlet and discharge valves,
a main valve easing conneeled with a source
ol cotmpressed air supply. (he easing having
inlet ports leading respectively to'said {anks
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and also having outlet ports adjacent there-| passage at that time, a cup valve over the

to, and a main valve reciprocating in said
-asing and adapted to alternitely switch the
compressed air into one, tank and open the

outlet. from the other; an auxiliary wvalve -
asing having two exhaust ports and pas-

sages through the heads of the main valve
-asing, an auxiliary valve reciprocating in
said casing and having grooves spaced so as
to alternately switch one of said passages
into communication with one of said outlets
and a pocket hetween said grooves, a spring
supported plug loose in said pocket and hav-
ing a fine hole adapted to register with the
~other passage at that time, a cap valve over
the lower end of said hole, and means for
reciprocating said auxilinzy valve by the ex-
haust of air alternately from said tanks.
2. A device of the class described ineluding
a plurality of liquid-containing tanks, a main
_valve casing, a main valve reciprocating in
“said easing and adapted to alternately switch
the inlet of compressed air into one tank
and open the outlet from the other; an aux-
iliary valve casing, an auxiliary valve recip-
rocating in said casing and having grooves
spaced so as to alternately switch one of said
passages into communication with one of
said outlets, ‘and a pocket between said
grooves, a’ spring supported plug loose in
said pocket and having a fine hole adapted
to register with the other passage at that
time, a cup valve over the lower end of saia
hole; pipes depending from said «casing into
said tanks, the casing being cored with fine
passages from the upper ends of the pipes
through the auxiliary valve casing to the
respectively opposite ends thereof, and
means for admitting air to the lower ends
of said pipes as the water in the tanks de-
“seends. , .
3. A device of the class described includ-
ing a plurality of upright liquid-containing
" tanks each having inlet and discharge valves,
a casting clésing their upper ends, a main
valve casing on the casting connected with a
source of compressed air supply, the casing
and casting having cored inlet ports leading
respectively to said tanks and also having
outlet” ports adjacent thereto, and a main
svalve reciprocating in said casing and hav-
ing pockets spaced so as to alternately switeh
the 1nlet of compressed air into one tank and
open the outlet from the other; an auxil-
tary valve casing having two exhaust ports
and passages cored through its wall and
througly the heads of the main valve casing,
an anxiliary valve reciproecating in said cas-
ing and having grooves spaled so as to al-
ternately switch one of said passages into
communication with one of said outlets and
“a-pocket between said grooves, a spring sup-
"porte:d plug loose in said pocket and having
a flhe tils adapted to register with the other

lower end of said hole, and means for recip-
rocating said auxiliary valve by the exhaust
of air alternately from said tanks. '

4. A device of the elass described includ-
ing a plurality of upright liquid-containing
tanks each having inlet and discharge valves,
a casting closing their upper ends, a main
valve casing on the casting connected with a
source of compressed air supply, the-casing
and casting having cored inlet ports leading
respectively to said tanks and also having
outlet ports adjacent thereto, and a main
alve reciprocating in said casing and hav-
ing pockets spaced s0 as to alternately switch
the inlet of compressed air into one tank and

~open the outlet from the other; an anxiliary

valve casing Having two exhaust ports and
passages cored through its wall and through
the Iieads of the main valve casing, an aux-
iliary valve reciprocating in said casing and
Laving grooves spaced so as to alternately
switch one of said passages into conmunica-
tion with one of said outlets, and a pocket
hetween said grooves, a spring supported
plugloose in said pocket and having a fine
hole adapted to register with the other pas-
sage at that time, a cup valve over the lower
end of said hole; pipes depending from said
casting into sald tanks, the casting being
coved with fine passages from the upper ends
of the pipes through the auxiliary valve cas-
ing to the respectivély opposite ends there-
of,-and means for admitting gir to the lower

ends of said pipes as the water in the tanks

descends. .

5. A device of the class deseribed includ-
ing a plurality of upright liquid-containing
tanks each having mlet and discharge valves,
a easting closing their upper ends, a main
valve easing on the casting conneeted with a
souree of compressed air supply, the easing
and casting having cored inlet ports leading
respectively to said tanks and also having
outlet ports adjacent /thereto, and a main
valve reciproeating insaid easing and having
pockets spaced so as to alternately swivch
the inlet of compressed air into one tank and

open the outlet from the other; an aux-
iliary valve casing having two exhaust ports

and passages cored through its wall and
through the heads of the main valve easing,
an auxiliary valve reciprocating in said cas-
ing and having grooves spaced so as to al-
ternately switch ene of said passages into
conununication with one of said outlets, and
a pocket between said grooves, a spring sup-
ported plug loose in said pocket and having
a fine hole adapted {o register with the other
passage at that time, a cup. valve over the
lower end of said Thole; pipes depénding
from said easting into said tanks, the cast-
ing being cored with fine passages from the
upper ends of the pipes through the auxil-
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iary valve casing to the respectively oppo- i In testimony that T claim the foregoing
site ends {hereof, and a {up valve at the | as my own, I have hereto affixed my signa-
lower end of each pipe comprising a seat, a i ture in the presence of two witnesses.
pivoted lever carrying a pa“l\mo disk adapt- | JOHN LEE LATTA.

5 ed to close agaipst the seat, and a float | Witnesses:
whereby the s alve is <)|)enexl by the descent . A, Hexpersox,
of the water, N. W. Crarx.




