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UNITED STATES PATENT OFFICE. 
JOHN LEE LATTA, OF HICKORY, NORTH CAROLINA. 

PUMP. 

1,000,02. 
Application filed December 15, 1910. 

Specification of Letters Patent. at eated Avg. 8, 9 a. 
Seriai No. 59,506. 

To all whom it may concern: 
Be it known that I, Jo; N Iu. IATTA. a 

citizen of the United States, residing at 

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 liquid; and 
the object of the same is to produce certain 
inprovements 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. Fig. 2 is a vertical 
sectional view at right angles thereto, partly 
in section. Fig. 3 is an enlarged elevation 
of the upper portion of the pump with the 
casing of the auxiliary valve removed. Fig. 
4 is a section on the line 4-4 of Fig. 2. 
Fig. 5 is a section on the line 5–5 of Fig. 4. 
Fig. 6 is an elevation of the 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 auxiliary valve 
and its casing. Fig. 8 is a detail of the 
leather-capped valve therein. Fig. 9 is an 
enlarged sectional detail through one of the 
trip valves. - 
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 the drawings there is shown 
a pair of tanks 5 and (; each provided with 
a water inlet valve 7 opening inder 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 cyl 
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 is a casting 10 having a valve cas 
ing or cylinder 11 secured the reon, and con 
hected to a suitable source of compressed IIickory, in the county of Catawba and air supply through the medium of a pipe 12. 
The main valve 13 is loosely mounted for 

sliding losellent in the casing 11, and has 
its sides cut away into pockets 14 at about 
the center of its length. which pockets are 
connected by a passage 140 cut across the 
bottom of the valve and which in the recip 
rocation of the valve alternately registers 
with air 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 S. Longitudinally be 
yond the inlet ports 15 and 16 are exhaust 
ports 17 and 18 through which the dis 
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 bored into the bottom of the 
casing 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 are 
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 Fig. 2) and 
from the ends of this elongated pocket holes 
148 extend to and open out through 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 which we may therefore call the 
“spool pocket” and which is slightly longer. 
than the spool valve so that the latter has a 
little lost motion longitudinally therein. 
One of said holes 148 may slide loosely over 
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a guide rid 151 carried by one of the heads 
24 of the casing so as to revent the valve 13 
fi'onn 'otating in its place. 
. The axiliary valve reciprocates 'at her 
loosely in a casing 25 at (ne side of the in 
casing 11 as hest seen in Firs. 2 and 5. and 
this auxiliary valve 26 is oliviously for the 
purpose of controlling the position of the 
lain valve. whereas the latt'' ('ont rols the 
illet and exhaust 'f, compresset air with 
which the pumping is done. They alve itself 
is provided near its ends with annillar 
grooves 2S, alternately registering with ports 
29 and 3() which lead to opposite ends and 
through the leads 2-1 of the main valve eas 
ing (and within the ring of yieldable ma 
terial 22 i? employed). and midway between 
these grooves is a pocket 2 in which is 
lot inted the leather-t') valve best seen in 
IFig. 8. This is in the shape of a plug St. 
closely fitting said pocket and bored longi 
ticinally with a fine hole 183 whose inner 
end is normally closed by a leather eup 1 St. 
held in place y a weak spiral spring Si) 
resting on the bottom 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 2S. 
and vice-versa, as seen in Fig. 4. The ends 
of the axiliary valve may have projections 
123 (gaging yield alle material 122 in the 
leads of its easing, like the extremities of 
tle rain valve as al) ye described : and 
through the valve casing (preferably through 
its loot on at the center the 'eof) extents a 
guide rod ol' pin 250 whose inner end e 
gages a groove 2-4S in the bott in of the 
at xiliary valve to prevent the latter from 
rotating within its casing. At either side of 
said gicle is an exha list port 46 leading 
throigh the auxilit; y valve 'asing to the 
outer air. and these exhaust ports are speed 
so as to register with the grooves 2S al 
tel'nately in continication with the ex 
halist ports 29 and 3() leading from the ends 
of the nain valve casing. r 

Iivoted within each tank is a float 41 
whose lever near its pivot has a recess -12 in 
which is fitted a vilcanite disk 13 adapted 
when the float rises to close against a seat () 
constituting what I term the “trip valve. 
When the float descends the packing disk 13 
onens a port, 37 which contantinicates with a 
pipe 35 that rises throughout the length of 
the tank and enters the casting 10. The lat 
te' is cored with fine passages 31 at 32 
c(t)inicating with the pipes :35 and lead 
ing it ward as liest seen in Fig. 3, and these 
}:ssages in tin continicate with siniilar 
passages 31 () and 320 in the auxiliary valve 
'sing (as lest see in Figs. 5 and (3) which 
latter cross each other and open into the in 
tei()' tiere () f as shown. 

In operatio. compressed air enters the 

1,000,021 

pipe 12 in Fig. 1, passes around the main 
valve to the point 140, down through the 
port 1.5 to the right hand tank 5 which is 
the fillet with water. and drives the atter 
out through the discharge S and check valve 
$). When he water level the rein falls be 
low the float 41 the trip valve (see Fig. 9) 
is opened and a part of the compressed air 
flows lip the pipe 35 and through the fine 
passages 32 and 3:20 and into the auxiliary 
valve casing at its left end. The auxiliary 
valve is by this air pressare liriven to the 
right to the position shown in Fig. 4 (the air 
forward of it escaping slowly around it by 
'east in of its looseness). and this throws the 
left and port 29 from the main valve easing 
into continication with the exhaust port 46 
in the auxiliary valve ('asing as there shown. 
The release of pressure within the left end 
of the main valve casing in the position 
shown in Fig. 1 and beyond the left head 
of the spool valve 150 per its the latter to 
nove to the left. as it will under the force 
of the inrush of compressed air through pipe 
| 2, the rely uncovering the right hand hole 
IS through which passes conpressed air to 
the right end of the main valve 13, and the 
latter is the rely forcibly driven to the left 
by the power of the compressed airpefore it 
('ll enter either of the tanks. In the nove 
nets of the main valve to the left the air 
beyond it is expelled through the exhaust 
as explained, until the ril 23 seats against 
the yieldable material 22. The shifting of 
the nail valve obviously switches the in at 
of contressel air to the other tank and the 
operation is "teated. As the Water rises 
in the other tank. it first closes the trip valve 
shown in Fig. 9, and the air trapped above 
it is the expelled through the port (5 in 
the casting () and out through the exhaust 
port 17 in the casing of the main valve. 

A feature peculiar to the present inven 
tion is that in the novenients of the aux 
iliary valve its ent valve (see Fig. S) comes 
alternately under the ports 2') and 30, and 
the pressure of the air at the corresponding 
end of the nail valve casing passes through 
the fine hole in the plug and seeks to escape. 
The plug being larger in diameter than the 
port which it covers, sufficient pressure is 
accumulated beneath the plug to force it 
tightly toward said port, and thereby the 
escape of the compressed air is prevented 
and ractically all of it is delivered to the 
tank and enliloved to expel the water there 
from. 
Wat is tied as ('W is : - 
I. A dovice of the class described includ 

ing a plurality of upright liquid-containing 
tanks each having inlet and discharge valves, 
a main valve casing connected with a source 
(?’ copressed air sibly, the ('asing having 
inlet ports leading respectively to said tanks 
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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 recipi'ocating in said 
'asing and adapted to alternately switch the 
compressed air into one tank and open the 
outlet from the other; an auxiliary valve 
casing having two exhaust ports and pas 
sages through the heads of the main valve 
casing, an auxiliary valve 'eciprocating 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 hav 
ing a fine hole adapted to register with the 
other passage at that time, a cup valve over 
the lower end of said hole, and means for 
reciprocating said auxiliary valve by the ex 
laust of air alternately from said tanks. 
2. A device of the class described including 

a plurality of liquid-containing tanks, a main 
valve casing, a main valve reciprocating in 
said casing 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 

30 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 Said 
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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 
scends. o 

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 
valve reciprocating in said casing and hav 
ing pockets spaced so as to alternately switch 
the inlet of compressed air into one tank and 
open the outlet from the other; an auxil 
iary valve casing having two exhaust ports 
and passages cored through its wall and 
through the heads of the main valve casing, 
an auxiliary valve reciprocating in said cas 
ing and having grooves spaced 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 slip 
portelling loose in said pocket and having 
a file file 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 class described includ 
ing a plurality of upright lic tid-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 collplessed 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 reciprocating in said casing and hav 
ing pockets spaced so as to alternately switch 
the inlet of compressed air into one tank and 
open the outlet from the other; an auxiliary 
valve casing having two exhaust ports and 
passages cored through its wall and through 
the leads of the main valve casing, an aux 
iliary valve reciprocating in said casing and 
having grooves spaced so as to alternately 
switch one of said passages into communica 
tion 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 pas 
sage at that time, a cup valve over the lower 
end of said hole; pipes depending from said 
casting into said tanks, the casting being 
cored with fine passages from the upper ends 
of the pipes through the auxiliary valve cas 
ing to the respectively opposite ends there 
of and means for admitting air to the lower 
ends of said pipes as the water in the tanks 
descends. 

5. A device of the class described includ 
ing a plurality of upright liquid-containing 
tanks each having inlet and (lischarge 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 
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respectively to said tanks and also having 
outlet ports adjacent thereto, and a main 
valve reciprocating in said casing and having 
pockets spaced so as to alternately switch 
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 casing, 
an auxiliary valve reciprocating in said cas 
ing and having grooves spaced 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 slip 
ported plug loose in said pocket and having 
a fine hole adapted to register with the other 
passage at that time, a clip valve over the 
lower end of said hole; pipes depending 
from said casting 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- In testimony that I claim the foregoing 
site ends thereof, and a trip valve at the as my own, I have hereto affixed my signa 
lower end of each pile collising a seat, a tule in the presence of two witnesses. 
pivoted lever carrying a packing disk adapt- JOHN EEE LATTA. 
el to close against the seat, and a float , . Witnesses: 
wherely the valve is opened by the descent 

it wat (''. F. A. HENDERSON, 
N. W. CLARR. 


