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To all whom it may concern: 
Beit known that I, GEORGE W. ZASTRow, 

a citizen of the United States, residing at Bal 
timore, in the State of Maryland, have in 
Vented certain new and useful Improvements 
in Hydraulic Cranes, of which the following is a specification. 
This invention relates to that class of hy 

draulic cranes in which the piston is caused 
to traverse its cylinderby water, which, steam 
impelled, acts against the piston. 
The invention has special reference to fea 

tures hereinafter pointed out. 
In the accompanying drawings, Figure 1, is 

a view of the crane partly in section and 
partly in elevation. Fig. 2, is a section on 
the line 2-2 of Fig. 1. Fig. 3, is a detail ele 
vation of the cylinder and showing parts of 
the mast of the crane. Fig. 4, shows two 
views of the steam deflector-plate shown in 
FigS. 1 and 2. Fig. 5, is a detail sectional ele 
vation showing the extremities of the mast, 
and the valve mechanism for controlling the 
admission of the live steam. Fig. 6, is a sec 
tion on the line 6-6 of Fig. 5. Fig. 7 is a 
section of the pipe-union which is located in 
the exhaust water-pipe leading from the lift 
ing-cylinder to the water-tank. Fig. 8 is a 
detail section view of the pipe-elbow contain 
ing the check-valve. - 

Referring to the drawings the letter A, des 
ignates the mast which rotates on pivot bear 
ings; B, the water-tank secured at one side of 
and near the lower end of the mast; C, the 
lifting-cylinder secured to the extension D’ 
of the jib D; E, the live-steam-pipe connect 
ing, through the valve chest F, the steam 
boiler with the water-tank B; G, the exhaust 
steam-pipe leading from the water-tank; H, a 
Water-supply pipe leading from the bottom of 
the tank B, to the bottom of the lifting-cylin 
der C, and it supplies the water into the cyl 
inder below the piston I; this supply pipe has 
at the elbow a check-valve, h, shown in detail 
in Fig. 8, to prevent the return flow of water 
from the cylinder; J, the exhaust water-pipe 
leading from the bottom of the lifting cylin 
der, C, and connecting with the supply pipe, 
H beyond the check-valve, h; this exhaust 

5o pipe, J, is of smaller diameter than the sup 
ply pipe, H. This pipe, J, serves also as a 

water-supply-pipe, supplemental to the larger 
pipe, H. By this arrangement and construc 
tion, the water will be supplied rapidly to the 
lifting cylinder, but the exhaust therefrom 
will be slower, since all of the exhaust must 
pass through the smaller pipe, J. The valve 
lever K, through the linkle, and lever lic', piv 
oted to the extremity of the arm k, operates 
the piston-valveL, within the valve casing F. 
The letter M, designates the lifting-chain 

one end of which is made fast to the eye m', 
on the frame Q, which is secured to the lower 
end of the mast A, from this point the chain 
passes over the pulley P, which is journaled 
to rotate in pivot bearings in the branched 
arms i, at the lower extremity of the piston 
rod i, whence it passes under the pulley O, 
which is journaled in pivot bearings in the 
frame Q, and up over the pulley N, journaled 
in bearings in the mast A, and out over the 
pulley R, in the extremity of the jib D. Be 
tween pulleys, N, and, R, it is supported by 
the rollers, r, r'. The small supplemental 
chain m, secured at one end to a convenient 
point in the lifting chain M, passes over a 
pulley in journaled in jib-extension D', and 
has a weight m, upon its free end. The 
function of this supplemental chain m, is to 
take-up any slackness of the main chain M, 
about the pulleys O and P, and keep it al 
ways in close engagement with the grooves in 
the peripheries of said pulleys. 
The mast A, is adapted to rotate in its piv 

ot-bearings, a, a, secured in any suitable 
manner and which serve also to maintain it 
in an upright position. The mast pivots, a, 
are hollow, and the live-steam-pipe, E, con 
nects at one end with the lower pivot bearing, 
a, and at the other end with the valve-chest 
F, while the exhaust steam-pipe, G, connects 
at one end with the upper pivot bearing, C.' 
and at the other end with the valve-chest. 
The swivel pipe-union, e, on the vertical sec 
tion, e', of the live steam-pipe, E, permits the 
lateral arm, e, of said pipe, E, to be swung 
around as the crane is rotated, and will yet 
preserve a steam-tight joint. A similar SWiv 
el-pipe-union, g, is located on the exhaust 
steam-pipe, G, in the upper pivot (a, of the 
mast. 
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Secured to the mast and hence swings with 
the crane when the latter is rotated. 
The valve-chest, F, is mounted upon the 

tank, B, and communicates there with through 
the port, f. It has been found in practice, 
that if the steam is allowed to enter the wa 
ter-tank and strike the water in a solid stream, 
it will plow into the said water and thereby 
Soon heat it to the boiling point and generate 
steam and it will consequently raise the press 
ure in the tank, which seriously interferes 
with the operation of the piston I, in cylin 
der, C, which controls the admission and ex 
haust of the steam from the boiler. To obvi 
ate this defect, I employ the deflector-plate, 
b, which is located in the tank directly below 
the steam opening, so that the live steam en 
tering through the port f, will strike against 
the said deflector-plate and be spread out 
and distributed when it strikes the water. 
The valve piston, L, is cylindrical and slides 

within a cylindrical casing of the chest F. 
To balance the valve and maintain an equal 
pressure in the casing, at each end of the 
Same, the valve-piston has a longitudinal pas 
sage, l, through it, as shown in Fig. 5, whereby 
this one valve may be easily and smoothly op 
erated both to admit the steam to the tank and 
to exhaust it therefrom. Without this longi 
tudinal passage in the valve it would be dif 
ficult if not impossible to properly control 
the action of the water-impelled piston, espe 

when slowly depositing the load or 
when, in lowering the load, it is desired to 
Suspend it at any certain point; under these 
conditions the valve, L, would be moved to 
slightly open the port, f, to exhaust steam 
from the water-tank; now if the longitudinal 
passage, l, was absent the valve would be 
forcibly thrown to the full release position 
and thus prevent a control over the deposit 
ing or suspending of the load. This result 
of forcibly throwing the valve would follow 
by the full exhaust pressure acting on one 
end only of the valve. It will be seen, there 
fore, that the longitudinal passage co-acts 
With the other parts and enables them to be 
fully controlled 

Fig. 7, of the drawings illustrates in detail 
the pipe-union, i, which is located in the wa 
ter-pipe, J, and which has the removable per 
forated disk, f, so that by having disks with 
different sizes of perforation one may be used 
which will make the water in the lifting-cyl 
inder exhaust rapidly or slowly as may be 
preferred. A compression spring, c, at the 
top end of the cylinder keeps the piston, I, 
from Striking too violently against the end of 
the cylinder on its up-stroke. 
An open pipe, c', leading from the top of 

the cylinder, C, is employed as an escape for 
any Water which may leak past the piston, I. 
The valve-operating lever, K, is pivoted to 
the Swinging end of the jib, D, and the prac 
tical advantage of so locating it may be ap 
preciated when it is seen that thereby one 

man may manipulate both it and the hook, 
p, upon the end of the lifting chain M. It 
requires but one man to entirely operate and 
control the crane and the chain-hook. By 
disposing the cylinder, C, upon the extension, 
D', of the jib, D, its weight serves to balance 
the weight of the jib, D. A wearing plate 
a', of steel is in the béaring socket at the bot 
tom end of the mast. 75 
The position of the live, and exhaust-Steam 

pipes at the bottom and top of the mast re 
spectively, may be reversed without interfer 
ing with the operation of the crane, that is, 
the live steam may enter at the top of the 
mast and the exhaust leave at the bottom of 
the same. 
Having thus described my invention, I 

claim as new and desire to secure by Tetters 
Patent in the United States 

1. In a hydraulic crane, the combination of 
the pivoted mast carrying a jib; the Water 
cylinder and piston therein carried by the 
mast; the water-tank also carried by the mast; 
a water-pipe connection between the piston 
cylinder and water-tank; a valve-chest on the water-tank and having a piston-valve which 
controls both the admission of steam upon 
the water in the tank and the exhaust of 
steam therefrom; a steam supply pipe, E, connecting through one of the pivot-bearings 
of the mast with the valve-chest; a steam ex haust pipe connecting through the other piv 
ot-bearing of the mast with the valve-chest; 
a lifting chain connected with the piston and 
pendent from the end of the jib; and a lever 
pendent from the swinging end of the jib and 
in proximity to the pendent end of the chain 
and connected with the said piston valve, 
whereby one man alone may operate the valve 
which controls the crane and also manipulate 
the hook at the end of the pendent chain. 

2. In a hydraulic crane the combination of 
the mast and jib; a water tank carried by 
the mast; a lifting-cylinder and piston also 
carried by the said mast; a lifting chain pass 
ing over said mast and jib; steam-pipe con 
nections for the water tank; water-pipe con 
nections between the lifting-cylinder and wa 
ter-tank, comprising a main water - supply 
pipe having a check valve therein, and a Sup 
plemental supply pipe of reduced diameter 
with respect to the main water-supply-pipe, 
and which serves also as the exhaust Water 

)0. 
p E. In a hydraulic crane the combination of 
the mast and iib; a water-tank carried by 
the mast; a lifting-cylinder and piston also 
carried by the mast; a lifting chain con 
nected to the piston; steam-pipe connections 
for the water tank, and water-pipe connec 
tions between the lifting-cylinder and water 
tank comprising a main water-supply-pipe 
having a check valve therein and a supple 
mental water-supply-pipe, which serves also 
as an exhaust water pipe and which has a 
pipe-union therein, and a removable perfo 
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rated plate within said union, whereby the 
rapidity of the exhaust may be regulated, as 
described. 

4. In a hydraulic crane, the combination of 
the pivoted mast; a jib rigidly secured to the 
mast and having a short extension, D, on the 
side of the mast opposite its longer portion; 
a water-cylindersecured vertically to the said 
jib-extension and having a piston; a lifting 
chain connected at the lower end of the mast, 
engaging the piston and extending to the jib; 
a Water-tank resting on a seat carried by the 
mast and projecting at theside thereof oppo 
site the water-cylinder; a water-pipe connec 
tion between the said water-cylinder and wa 
ter tank; a valve-chest on the water-tank; a 
steam-supply pipe connected with the valve-. 
chest; and a piston-valve in saidchest which 

controls both the admission of steam upon 
the water in the tank and the exhaust of 20 
steam therefrom, as set forth. 

5. In a hydraulic crane, the combination of 
a water - tank; a valve- chest on the Water 
tank and having a valve which controls both 
the admission of steam upon the water in the 25 
tank and the exhaust of steam therefrom; a 
jib having a lifting-chain pendent from its 
end; and a lever having one end pivoted to 
the jib and pendent therefrom and connected 
with the said valve. 3O 
In testimony whereof Iaffix my signature in 

the presence of two witnesses. - 
GEORGE W. ZASTROW. 

Witnesses: 
ARTHUR. O. BABENDREIER, 
CHAs. B. MANN, Jr. 

  


