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To all, whom it nay concern: 
Be it known that I, FRANK H. MERRILL, of 

Bound Brook, in the State of New Jersey, have 
invented a new and useful Improvement in 
Liquid-Raising Apparatus, of which the foll 
lowing is a specification. 
The accompanying drawing shows a sec 

tional elevation of an apparatus containing 
my invention, the section being on a plane 
through the centers of the water compart 
ments and the valve chambers, excepting cer 
tain of the parts which for clearness are un 
Sectioned, such as the valves, the pipes.f, f', 
thsleeves , ', the levers t, t' and the studs 
o, fc. 

C and b are two water compartmeuts con 
taining respectively, the bottom valved wa 
ter inlet openings c and d. These water com 
partments are cast together, as shown, and 
are closed at the top by a cap e. 

if and f' are two branches from the water 
delivery pipeg which respectively extend 
down toward the bottom of the compartments 
C and b and which are provided with check 
valves h and h'. 

i and are sleeves free to slide vertically on 
the pipes f and f'. f and f' are buckets, one 
of which is suspended from each of said 
sleeves. The bucketi incloses the lower end 
of the pipe f and the bucket.j' incloses the 
lower end of the pipef'. The vertical move 
ments of these buckets are controlled by the 
sleeves i and ' and also by the star shaped 
studs k. and k'one of which is secured to the 
bottom of each bucket and projects up into 
the mouth of the pipe in which it is free to 
slide. 

lis an entrance passage for compressed air 
and m is an exit passage for the same. 
The valve in closes the connection between 

the compartment a and the exit passage and 
the valve in closes the connection between 
the compartment b and the exit passage. 
These two valves are fixed upon the same 
stem O. The entrance passage lempties into 
a pressure chamberl which is connected with 
the compartment a by the port p and with 
the compartment b by the port p'. These 
ports are closed by the upwardly opening 
valves g and g' which are fixed to the same 
stems with the pistons rand r' working in cyl 

inders extending into the walls of the press 
ure chamber l as shown. 

S is a passage leading from the compart 
ment a to the upper end of the cylinder oc- 55 
cupied by the piston r and s is a passage 
leading from the compartment b to the upper 
part of the cylinder occupied by the piston r. 

it and t are levers of similar construction 
and operation, a description of one of which, 6o 
t, will be sufficient. It is pivoted at t°. Its 
long arm is forked so as to engage with a pin 
tion the sleeve i whereby the lever is oscil 
lated as the sleeve reciprocates. On the other 
side of the fulcrum t the lever is provided 65 
with the fingers taudt. The fingert as the 
sleeve moves down, is adapted to press against 
the stem of the valve q and raise it while the 
the same motion of the sleeve causes the fin 
gert to press against the valve in and close it. 7o 
The operation of the apparatus is as foll 

lows: When the parts are in the position 
shown in the figure with the valves q and n' 
open and the valves q' and in closed, the com 
pressed air will enter the compartment a, and 75 
drive the water out of the bucketi into the 
water delivery pipef. At the same time, the 
compressed air in the compartment b will es 
cape and permit the Water to enter the pas 
saged and pass up around the bucketi and 8o 
over its brim and fill it. After a time, how 
ever, the buoyancy of the bucketi, it being 
emptied, and the weight of the bucket i' it 
being filled will cause the bucketito rise and 
the bucket i' to fall, Oscillating the levers t 85 
andt’ accordingly. This will close the valve 
n' and open the valve n. It will also start 
the valve q' from its seat and permit the valve 
g to descend onto its seat. As soon as the 
valve q' is started from its seat, compressed 9o 
air will commence to enter through the port 
p' and, passing up through the passages, will 
press downward on the piston r until the valve 
q is forced down onto its seat where it will be 
firmly held. As soon as the compartment a 95 
is connected with the exit passage in by the 
opening of the valve n, the pressure of com 
pressed air on top of the piston r" will be re 
lieved and the pressure under the valve g’ will 
force that valve and the piston r" quickly up- Ioo 
ward to the top of its stroke. The compressed 
air will now force the water out of the bucket 
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f' into the delivery pipe f' and the absence 
of pressure in the compartment a will permit 
the water to enter through the passage c and 
pass up around the bucketi and over its brim 

5 and fill it; but the bucket i will quickly 
overbalance the bucketi again and the parts 
will be returned to the positions shown in the 
drawing. These operations will be repeated 
indefinitely. it is a weight attached to the 
bucketi so as to make that bucket sufficiently 
heavier than the other to prevent the appa 
ratus stopping at a point of equilibrium. 

I claim 
1. In a liquid raising apparatus in combi 

nation, two liquid compartments, a bucket 
free to rise or fall in each combartment, a 
liquid delivery pipe leading from the lower 
part of each bucket and means whereby the 
movement of said buckets connects said com 
partments alternately with the pressure and 
exhaust passages, substantially as described. 

2. In a liquid raising apparatus in combi 
nation, two liquid compartments, a bucket 
free to rise or fall in each, a liquid delivery 
pipe leading from the lower part of each 
bucket, gas entrance and exit openings to 
and from each compartment, valves control 
ling the same and a member connected with 
each bucket and arranged to open the en 
trance passage valve of One compartment and 
the exit passage valve of the other compart 
ment and to permit the closing of the exit 
passage valve of one compartment and the 
entrance passage valve of the other compart 
ment upon the movement of said buckets, sub 
stantially as described. 

3. In a liquid raising apparatus in combi 
nation, two liquid compartments, a bucket 
free to rise or fall in each, a liquid delivery 
pipe leading from the lower part of each 
bucket, a weight connected with one of the 
buckets and means whereby the movement 
of said buckets connects said compartments 
alternately with pressure and exhaust pas 

45 sages, substantially as described. 
4. In a liquid raising apparatus in combi 
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nation, two liquid compartments, a bucket 
free to rise or fall in each, a liquid delivery 
pipe leading from the lower part of each 
bucket, a bearing for each bucket upon its 
liquid delivery pipe whereby it is guided in 
its rising and falling movements and means 
whereby the movement of said buckets con 
nects said compartments alternately with 
pressure and exhaust passages, substantially 
as described. 

5. In a liquid raising apparatus in combi 
nation, two liquid compartments, a com 
pressed air passage leading into each, a valve 
for each passage, a piston connected with each 
valve, a cylinder for each piston, a passage 
leading from each compartment to the cylin 
der of the other compartment and means 
whereby said valves are alternately raised 
from their seats, substantially as described. 

6. In a liquid raising apparatus in combi 
nation, the two liquid compartments, a com 
pressed air passage leading into each, a valve 
for each passage, a piston connected with each 
valve, a cylinder for each piston, a passage 
leading from each compartment to the cylin 
der of the other compartment, an exhaust 
passage from each compartment, a valve for 
each exhaust passage and means whereby the 
valve in the exhaust passage of each com 
partment is closed as the valve in the com 
pressed air passage to the same compartment 
is raised, from its seat, Substantially as de 
Scribed. 

7. In combination the liquid compartments 
a, and b, the air passage m connected there 
with, the valves in and n, the connecting valve 
stem O, the air passage l, the valves q and q' 
and lever mechanism whereby the stem () 
with its valves is shoved in one direction as 
the valve q is raised and is shoved in the op 
posite direction as the valve q' is raised, sub 
stantially as described. 

FRANK H. MERRILL. 
Witnesses: 

FREDERICK H. COOK, 
HENRY GILLESPIE. 
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