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UNITED STATES PATENT OFFICE. 

THOMAS LIEB, OF NEW YORK, N. Y. 
HYDRAUL C A R - PUMP. 

SPECIFICATION forming part of Letters Patent No. 447,961, dated March 10, 1891. 
Application fied August 25, 1890, Serial No. 363,065, 

To all wilvon, it Tivatly conce17. 
Beit known that I, THOMAS LIEB, of the 

city, county, and State of New York, a citi 
zen of the United States, have invented cer 
tain new and useful Improvements in Hy 
draulic Air-Pumps, of which the following is 
a specification. 
This invention has reference to an improved 

hydraulic air-pump of that class which is 
used for supplying a uniform pressure of air 
to a keg containing a liquid for the purpose 
of lifting the liquid to the place where the 
same is drawn off for sale; and the invention 
consists of a hydraulic air-pump in which the 
air is automatically compressed, the water be 
ing supplied through an induction-port to a 
piston at the interior of the casing, so that 
said piston raises the valve that closes the 
main outlet, So as to permit the outflow of 
the water from the casing. When the water 
is drawn off, the valve closes the main out 
let, but keeps open the Supply-openings, so as 
to refill the casing and operate thereby a 
float that is guided in a compression-cylin 
der extending from the top of the casing. 
The float on rising engages a shifting-lever 
mechanism that operates an Oscillating valve 
that opens or closes the supply-channels of 
the cylinder, so as to shift said valve and 
produce the opening of the main outlet and 
the outflow of the Water in the pump-casing. 
The air that is compressed in the compres 
'sion-cylinder is drawn in through an inlet 
valve at the upper part of the same during 
the downward motion of the float and forced 
through a connecting-tube to the place of use 
during the rising motion of the float. A cup 
shaped protector is arranged in the top part 
of the compression-cylinder and serves to 
close the compressed-air-outlet openings in 
case the actuating mechanism of the pump 
should get out of order, so as to prevent the 
flow of water into the compressed-air-outlet 
plpe. 

Sie invention consists, further, of certain 
details of construction and combination of 
parts, as will be fully described hereinafter, 
and finally be pointed out in the claims. 

In the accompanying drawings, Figure 
represents a side elevation of my improved 
hydraulic air-pump, showing a portion of the 
pump broken off so as to show the interior 
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construction of the pump. Fig. 2 is a hori 
Zontal section on the line 22, Fig. 1. Fig. 3 
is a vertical longitudinal section on the line 
33, Fig. 2, and 3° 3, Fig. 8, parts being broken 
out. Fig. 4 is a detail vertical section through 
the air inlet and outlet tubes at the top part of 
the compression-chamber, said figure being 
drawn on a larger scale. Fig. 5 is a top view 
of the bottom plate of the casing with the in 
duction and eduction ports. Fig. 6 is a bot 
tom view of said bottom plate showing the 
Water Supply and discharge channels in hori 
Zontal section. Figs. 7 and 8 are detail ver 
tical Sections, respectively, on lines 77, Fig. 
8, and 88, Fig. 7, and 8° S, Fig. 9, of the 
valve-piston and the cylinder. Eig. 9 is a top 
view of the valve-cylinder with the top plate 
removed. Fig. 10 is a bottom view of the 
top plate of Said cylinder, and Figs. 11 and 
12 are vertical transverse sections through 
the Oscillating valve by which water is ad 
mitted from the main to the top of the cylin 
der and released from the top of the cylinder 
to the exhaust. 

Similar letters of reference indicate corre 
sponding parts. 

Referring to the drawings, A represents the 
bottom plate of my improved hydraulic air 
pump and B the casing of the same, which 
is tightly secured to the bottom plate by the 
intermediate packing and fastening screws. 
The bottom plate is castintegral with the in 
duction and eduction channels a, and b, said 
channels communicating, respectively, with 
the Water supply and discharge pipe a b'. 
From the upper part of the casing extends a 
compressson-cylinder B', which is closed by 
a top B that is provided with air inlet and 
outlet channels did. The air-channeld com 
municates by an in Wardly-opening valve d? 
With the atmosphere, while the outlet-chan 
nel d' communicates by a tube with the vessel 
to which the compressed air is to be con 
ducted. 
From the top part B° is guided the spindle 

of a cup-shaped protector C, which forms a 
Safety device for preventing the water from 
passing to the compressed-air-outlet channel, 
in case the air-pump for some reason or other 
does not performits regular function. In this 
case the Water rising in the compression 
cylinder lifts the protector which closes 
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thereby the compressed-air-outlet openings, 
so as to prevent the Water from passing into 
or through said compressed-air-outlet chan 
nel. A tightly-applied screw-cap B is screwed 
to the central portion of the top part B°. 
The water induction and eduction chan 

nels communicate with the interior of the 
pump-casing by ports Ct and bin the bottom 
plate A, as shown clearly in Fig. 6. Above 
said ports is arranged the cylinder D, which 
is screwed securely to the bottom plate A. 
The cylinder is closed at the top by a top 
plate D', which is screwed to the top part of 
the cylinder D. In the cylinder is guided a 
piston E. E.', which is formed of a larger pis 
ton E, which is guided in the larger upper 
portion of the cylinder D and of a smaller 
piston E, which is guided in the smaller 
lower portion D* of the cylinder D, as shown 
in Fig. 3. Both pistons are provided with 
packing-rings, so as to fit in their respective 
parts of the cylinders in which they are 
moved up and down. In the lower piston E'. 
is guided a stem of the valve F, which serves 
to close the main outlet e” when the pistons 
E E' are in their lowermost positions in the 
cylinder D. When the pistons E E are in 
their uppermost positions, the lower cylinder 
E engages the enlarged headlf of the stem of 
the valve F and lifts the same, so as to open 
the main outlete and permit the water in the 
pump-chamber to pass through the eduction 
channel b and discharge-pipeb' to the out 
side. The cylinder D is provided in its wall 
with two vertical channels e e', which com 
municate, respectively, with the induction 
and eduction ports ab', as shown clearly in 
Figs. 3, 7, and 8. The channel e terminates 
at the interior of the upper part of the cylin 
der D below the piston E, and has an exten 
sion-channel e' of smaller size, which commu 
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nicates with recesses in the top D and with 
that part of the cylinder above the piston E. 
The second channel e'extends throughout the 
whole length of the wall of the cylinder D, 
and communicates by a recess e, Fig. 7, in 
the under side of the top D with the upper 
portion of the cylinder D so as to permit the 
water to escape from the Space above the pis 
ton E when said piston is forced upward by 
water under pressure acting from below. The 
cylindrical valve V, which is preferably made 
of hard rubber or other suitable material, ex 
tends transversely through the Supply-chan 
nel e and the exhaust-channel e in the cylin 
der D, and is provided with openings et and 
e', which are arranged at an angle to each 
other, as shown clearly in Figs. 11 and 12, and 
which correspond, respectively, with channels 
e and e, according to the position of the ax 
ially-turning valve D. 
The bottom part of the lower piston E is 

provided with recesses that form openings 
which communicate with openings g around 
the stem of the valve F, so that when the lat 
ter is in its lowermost position, so as to close 
the main outlet e”, the Water can pass from 
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the induction-channel e into the upper part 
of the cylinder D, and from the same along 
the stem of the valve F, and through the 
openings g, at the lower part of the piston E, 
to the interior of the casingl3. In the lower 
most position of the piston-valve F the valve 
casing B is thereby gradually filled with water 
supplied from the water-supply pipe Cl'. By 
the rising of the water in the casing B a float 
H, which is guided on a tubular spindle h, is 
lifted. The tube h is firmly attached to the 
bottom plate A and extended in upward di 
rection centrally to the compression-chamber 
B', as shown in Figs. 1 and 3. The tube is 
provided with longitudinal slots l'at its lower 
part and with slots h° at its upper end. A 
slide-rod his guided in the interior of the 
tube h, said guide-rod being provided with a 
T-shaped head h", that slides in the slots l' 
at the upper end of the tube h. The lower 
end of the slide-rod his connected by a pivot 
link h, which extends through the longitudi 
nal slots h’ of the tube h, with a forked and 
weighted lever h", that is fulcrumed at dia 

and connected by an arm hand a pivot-link 
his with a fixed arm h", that is clamped to the 
outer end of the oscillating-valve V, as shown 
clearly in Fig. 1. 
As the Water gradually rises in the casing 

B the float His lifted so as to move along the 
tube h in the air-compression, chamber B' 
and compresses the air therein and forces it 
through the grooves in the stem of the pro 
tector C, the cap B, the outlet-channel d', and 
the connecting-tube to the place where it is 
to be used. The compressed air raises the 
valve p' in passing out in the manner de 
scribed. When the float Harrived at its up 
permost position in the compression-chamber 
B', it abuts against the T-shaped head h' of 
the slide-rod hand lifts the same, thereby 
causing the lifting of the fulcrumed lever 75 
and the shifting or oscillating of the valve V 
on its axis, so that the opening e in the same 
is moved in line with the outlet-channel e', 
communicating with the top of the cylinder 
D, while the opening e' of said valve is moved 
out of line with the upper part e of the sup 
ply-channele. The water now enters the cyl 
inder D below the piston E and forces the 
same upward, thereby raising the valve F, 
whereby the main outlet e is opened, thus 
permitting the entire body of water in the 
casing B to pass Out through the main outlet 
e' and the discharge-tube b. The pistons E 
E' and valve F are held in this raised posi 
tion until all the Water has passed out of 
the casing B. During the upward motion of 
the pistons E E the headf of the valve. F 
closes the central opening of the piston E, 
and thereby prevents the water from passing 
along the Stem of the same to the interior of 
the chamber B. As the level of the water 
gradually lowers in the pump-casing the float 
H moves in downward direction on the tube 
h until it strikes against the leverh' and pro 

metrically-opposite points of the cylinder D, 
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duces the lowering of the same, whereby the 
valve W is shifted, and thereby the openinge 
of the same brought in line with the supply 
channele, so that the Water can pass through 
the channel e e into the upper part of the 
cylinder D above the piston E and move the 
same in downward direction against the press 
ure of the Water in the space below the same, 
which can be accomplished because the press 
ure of the water is greater on the larger pis 
ton Ethan on the smaller piston E. By the 
downward motion of the pistons E and E' the 
valve F is tightly pressed on the main outlet 
b° and the communication between the inte 
rior of the cylinder D below the piston E 
along the stem of the valve F to the interior 
of the casing B re-established, so that the 
latter is filled again with water. This pro 
duces the raising of the float and the com 
pression of the air in the compression-cham 
ber until the float strikes against the T 
shaped head of the shifting-rod and produces 
the shifting of the valve V and the opening 
of the main outlet e, and so on alternately, as 
the play of the pistons and valves are auto 
matically kept up by the pressure of the wa 
ter and the action of a float on the shifting 
mechanism. The float produces by the rise 
or fall of the water the shifting of the oscil 
lating valve V, and thereby the upward or 
downward motion of the pistons EE, and the 
opening or closing of the main outlet. When 
ever a sufficient body of air underpressure is 
supplied, so as to be counterbalanced, the op 
eration of the pump is temporarily inter 
rupted. As soon as the pressure of the air in 
the receptacle is diminished the air-pump be 
gins its operation, so as to supply compressed 
air until equilibrium is established between 
the pressure in the receptacle and the press 
ure in the casing B. In this manner an ef 
fective and reliably-working hydraulic air 
pump is supplied by which the water-pressure 
in the supply-main is utilized for compressing 
al. 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Patent 

1. The combination, with a casing having 

a compression-chamber and a water induc 
tion and eduction channel, of a cylinder in 
said casing, pistons of different areas guided 
in said cylinder, a discharge-valve guided in 
the lower piston, a supply-channel extending 
from the induction-channel above and below 
the upper piston, an outlet-channel extending 
from the main eduction-channel to the box of 
the cylinder, a float in the compression-cham 
ber, a shifting mechanism operated by said 
float and connected with the oscillating valve, 
so as to produce the raising or lowering of the 
pistons and the opening or closing of the 
eduction-port by the discharge-valve, sub 
stantially as set forth. 

2. In a hydraulic pump, the combination, 
with a cylinder, of two united pistons, a slid 
ing valve in the lower piston, an inlet-chan 
nel and an outlet-channel for conducting wa 
ter into and out of the cylinder, respectively, 
and a single Oscillating valve controlling both 
inlet and outlet channels, and means for au 
tomatically shifting this oscillating valve, 
substantially as set forth. 

3. In a hydraulic pump, the combination 
of a cylinder having a bottom outlet, two 
connected pack-pistons in said cylinder, a 
sliding valve-stem in the lower piston, a valve 
on the lower end of said stem for closing the 
bottom outlet, a valve-head on the upper end 
of the stem, and means for automatically re 
versing the movement of the united pistons, 
substantially as set forth. 

4. In a hydraulic pump, the combination 
of a cylinder D, having the bottom outlet e°, 
the inlet-channels e e, the outlet-channel e', 
the oscillating valve B, having the openings e. 
and e, means for automatically shifting said 
valve, the united pistons EE' in the cylin 
der D, the valve F in the piston E, and the 
valve-head f' on the upper end of the stem of 
said valve F, substantially as set forth. 
In testimony that I claim the foregoing as 

my invention I have signed my name in pres 
ence of two subscribing witnesses. 

THOMAS LIEB. 
Witnesses: 

OSCAR F. GUNZ, 
W. REIMHERR. 
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