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UNITED STATES PATENT OFFICE. 
BERTHOLD GERDA U, OF DUSSELDORF, GERMAN Y. 

APPARATUS FOR SUPPORTING LOADS. 

SPECIFICATION forming part of Letters Patent No. 591,076, dated October 5, 1897. 
Application filed April 23, 1897, Serial No. 633,430. (No model.) 

To all, Luluon, it may concern. 
Be it known that I, BERTHOLD GERDAU, a 

subject of the Emperor of Germany, residing 
at Dusseldorf, Kingdom of Prussia, in the 
German Empire, have invented a certain new 
and useful Improvement in Apparatus for 
Supporting Loads, of which the following is 
a specification. 
There are conditions, eminently some con 

nected with the supporting and moving of 
ships, bridges, and other heavy structures, 
where it is important to have a reliable means 
of supporting a great Weight with absolute 
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stability and with capacity for allowing move 
ment with little frictional or other resistance 
when required. My invention attains this 
and allows of being brought into condition 
for movement and released from such with 
little labor or delay. I provide a number of 
short cylinders upon which the weight to be 
carried is imposed and which are allowed to 
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rest by peculiarly-equipped open ends on a 
surface to which their edges are adapted and 
introduce water or other fluid under high 
pressure into the spaces thus inclosed. I will 
describe the device, first and mainly, as hav 
ing the cylinders adapted to lift and made 
with the lower edges plane, and in such case 
each should rest and travel on a plane sur 
face. The surface may be inclined. For or 
dinary uses of my invention the cylinders 
need have but little length. I provide for 
giving a nearly free rising and descending 
motion, but only to a limited extent. I pro 
vide means for automatically admitting or 
excluding the fluid, so as to maintain a just 
sufficient pressure to carry the load or the 
portion thereof which rests on any individual 
support at the proper height. 
The accompanying drawings form a part of 

this specification. 
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Figure 1 is a central vertical section through 
one of the cylinders and its immediate con 
nections. The remaining figures are on a 
smaller scale. The designation Fig. 2 refers 
to a central section and a plan view showing 
four of my supports arranged to run in a cir 
cular way under a turn-table. The designa 
tion Fig. 3 refers to a vertical section and a 
lan view of a carrying-table for a railway 

provided with four of my supports. The ver 
tical section is on the horizontal dotted line 

shown in the plan. Fig. 4 is a vertical sec 
tion and a plan view of a sliding bridge hav 
ing four of my supports. The vertical sec 
tion is on the horizontal dotted line shown in 
the plan. Fig. 5 is a vertical section and a 
plan showing six of my supports employed 
in connection with a swing-bridge. In this 
four of the supports are run on a circular way 
near the center of motion of the bridge and 
two of them run on a way which forms an arc 
of a larger circle concentric thereto. Fig. 6 
is a side elevation and an end elevation show 
ing four of my supports mounted under a ship 
lift. Fig. 7 is a side elevation, showing a 
greater number under a railway less inclined, 
adapted for taking vessels out of the water 
for repairs; and Fig. 8 shows two views of the 
invention as applied for a shaft bearing both 
vertical sections, the first being in a trans 
verse and the second in the central longitudi nal plane. 
Similar letters of reference indicate corre 

sponding parts in all the figures where they 
appear. 

Referring to Fig. I, I employ a strong ves 
sel A, having a smoothly-finished chamber 
in its interior, which for most purposes may 
be circular. I will refer to this feature of the 
apparatus as a “cylinder,’ although it maybe 
understood that other forms than cylindrical 
may be used, if preferred, so long as the in 
terior is smooth and is provided with corre 
sponding interior parts, one of which I will now 
term an “annular piston,’ and is equipped 
for restraining the motion, as will appear far 
ther on. 
B is the annular piston, formed with a wide 

offset b on its outer edge, which matches to a 
corresponding offset a, in the cylinder. The 
contact of these offsets restrains the extent 
to which the annular piston may be moved 
upward into the hollow interior of the cylin 
der under any circumstances. There is an 
other narrower offsetb' below, which restrains 
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the sinking of the piston, as will be explained 
below. 
C is a packing of stout leather or other 

suitable material, adapted to close the joint 
between the piston B and the smoothly-fin 
ished interior of the cylinder A. It is held in 
place by a metal ring ID, kept by bolts tapped 
into the upper edge of the annular piston. 
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E is a corresponding packing backed by a 
corresponding ring Fand held bybolts tapped 
into the inner face of the lower portion of the 
annular piston extending around and guard 
ing the joint between the lower edge of the 
annular piston and a stout plane bed or floor 
M, on which the support is carried. 

I provide for keeping the interior of the 
cylinder supplied with water or other fluid 
under pressure from a single pump or reser 
voir, (not shown,) from which it may be re 
ceived through a corresponding number of 
branch passages at a pressure a little above 
that at which it is required. 

I will designate the fluid as “water.” It 
will be understood that there may, for use in 
cold climates, be a sufficient proportion of glyc 
erin mingled therewith to avoid freezing and 
to give a somewhat lubricating character to 
the water. I will designate as a “pipe 'A' 
the portion of the receiving-passage immedi 
ately adjacent to the valve-chamber A'. The 
more distant portions of the passage should 
be sufficiently stout hose. There may be a 
number of the supports associated to carry a 
single load, as a bridge, turn-table, or ship. 
They may be all of the same size or may vary 
indefinitely. 

Confining attention to the single one of the 
supports represented in Fig. 1 the valve 
chamber A', properly equipped to endure a 
high pressure of the water, is provided with 
a valve G', fixed on a vertical stem G, which 
is allowed to move up and down to a sufficient 
extent through a stuffing-box A*. Its lower 
end is forked and carries a freely-turning 
roller II, which bears on the surface M. A 
Spring A, secured to the base of the valve 
chamber, presses the stem G downward and 
holds the valve G' tightly to its seat except 
as it is held up by the contact of the roller 
with the supporting-surface M. 
pressure somewhat in excess of that required 
to carry the load, being received when needed. 
through the pipe A, flows through the par 
tially-opened valve and fills the interior of 
the cylinder A, exerting a pressure downward 
upon the inclosed portion of the surface of 
the floor M and upward in the interior of the 
cylinder, the latter pressure being effective 
in raising and supporting the load. When 
the upward pressure of the fluid thus received 
exceeds the weight of the load, the cylinder 
A commences to rise, but the annular piston 
B remains as before, with its lower edge rest 
ing gently on the surface of the floor. As the 
cylinder rises, carrying upward with it the 
Valve-chamber A', the valve G' is gradually 
closed and the reception of water from the 
higher pressure in the pipe A is restrained, 
the packing-rings C and D performing their 
functions of making approximately tight 
joints, and the load carried thereon is held 
up On the mass of imprisoned water and can. 
be moved laterally in any direction by a com 
paratively moderate force. Any leakage of 
the Water past the packing and any escape 

Water at a 
for supporting a great variety of stationary 
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of water by permeating the surface M will 
allow the sinking of the cylinder A. Such 
motion, through the action of the roller II on 
the surface M, results in relatively raising 
the rod G, and thus increasing the space be 
tween the valve G' and its seat and allowing 
more water to be received. Thus unless the 
escape of water is so rapid as to exceed the 
capacity of the supply the device maintains 
its position with the cylinder supported at 
a certain predetermined height above the 
?oor M. 
A' is a strong ring of iron or other suitable 

material, which I term a “shoe,” fixed under 
the lower edge of the cylinder A. It is wider 
than the edge of the cylinder and performs 
the double function of engaging under the 
offset b' on the exterior of the annular piston 
B, and thus retaining the piston under all 
conditions and of forming a shoe on which 
the cylinder will rest upon the floor M, when 
it is allowed to sink sufficiently. 
K indicates the connection of a stop-cock 

operated at will, through which the water 
can be discharged from the interior of the 
cylinder whenever it is desired, and the re 
ception of further actuating Water through 
the pipe A* being arrested by a cock I, also 
controlled at will, the cylinder and its load 
will sink down until the load is supported on 
the annular piston B by means of the offsets 
Cl, b or on the shoe A", or distributed on each 
according as the shoe is made thicker or thin 
ner, as will be obvious. I will describe it as 
resting upon the shoe. 

J is a key which serves to hold the axis of 
the roller H properly engaged with the rod G. 
These parts should be set so that the roller 
will run properly in the direction in which 
my support and its load are required to be 
moved. 
The invention is applicable to apparatus 

or movable loads. It is eminently adapted 
to serve where it is desired that the support 
shall be sometimes stationary and at other 
times requires to be easily moved. The first 
condition is attained by shutting off the ac 
cess of more Water and opening the stop-cock 
Kand allowing the water in the hollow cyl 
inder to escape. Thus adjusted the load rests 
fairly and rigidly by the contact of the piston 
B or shoe A", or both, on the floor M. The 
second condition is attained by simply clos 
ing the stop-cock K and opening again the 
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other stop-cock I and admitting the actuat- . . 
ing water, which must be supplied under the 
required pressure, restrained only by the au 
tomatic valve G', to raise the cylinder and its 
load to the moderate height required, as first 
described. 
L are pipes, which may be of metal, curved 

so as to spring, or made with Well-packed slip 
joints, so as to expand and contract in length 
to allow for imperfections in adjustment or 
for springing or yielding of the parts under 
varying strains. They provide a free com 
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munication between the interior of the sev 
eral cylinders A. When thus prepared, there 
will still be use for an independent automatic 
valve G' and a corresponding actuating-roller 
Hfor each, but one admission-valve I and one 
discharge-valve K may serve for the whole. 

In the turn-table at Fig. 2 the supporting 
cylinders are arranged beneath the turn-table 
S and slide upon a circular path having a suf 
ficient breadth to serve as the plane floor M. 
The construction is the same as described 
with reference to Fig. 1. Fluid-pressure be 
ing forced into the hollow cylinder A by a 
pump (not shown) which is connected with 
those by means of a supply-pipe, the turn 
table is thereby released and rests upon the 
columns of pressure fluid. It is then turned 
and the stop-cock K being opened, allowing 
the pressure-fluid to escape, the turn-table 
rests again upon the shoes A. 
With traveling platforms, as shown in Fig. 

3, my carrying devices can be so arranged 
under the platform that they rest upon par 
allel ways M. The platform is moved along 
after the cylinders A have been raised, and 
when brought into position the fluid-pressure 
is allowed to escape. - 
A similar arrangement is shown in the slid 

ing bridge in Fig. 4. In this case there are 
provided on the one shore parallel ways M, 
extending in the direction toward the oppo 
site shore, on which ways my supports for 
the bridge slide. The working of the sliding 
bridge is similar to that of the traveling plat 
form. . . . 
In the application of the invention to a 

Swing-bridge, Fig. 5, my supports are arranged 
symmetrically around the pivot or axis of the 
bridge-body, so as to slide upon a circular 
way M. The end of the swing-bridge which 
turns over the land also carries two of my 
Supports, which slide, but with lessload, upon 
the curved way M'. The working of the 
swing-bridge is the same with the turn-table, 
Fig. 2. - 
In the raising apparatus, Fig. 6, ships which 

have entered a lock can be raised, together 
with the latter, along an inclined way and be 
thus conveyed from a channel at a low level 
to one at a high level or lowered from a high 
level to a low level. The lock is supported 
upon cylinders A, provided with annular pis 
tons, as above described, made to communi 
cate with each other and resting upon inclined 
ways M. By this means the lock is provided 
with a yielding support, the charge of which 
is maintained at constant pressure, owing to 
the intercommunication of the cylinders by 
means of the pipes L., through which any ex 
cess or deficiency of pressure that may arise 
in any cylinder is at once equalized from the 
other cylinders. The figure shows both a 
side view and a cross-section of the lock car 
ried on four of my supports. - The mode of 
Working With this raising and lowering appa 
ratus is as follows: The lock may be at first 

be required. 

Lock-gates (not shown) are opened, and the 
vessel passes into the lock. The lock-gates 
are closed again, the pressure-pumps are set 
in motion, forcing water under pressure into 
the chambers of my supports until the cylin 
ders A have been sufficiently raised away 
from the inclined ways M', whereupon the 
lock resting upon the fluid columns in the 
cylinders A can be moved by any sufficient 
force up along the inclined ways. Arrived at 
the upper station the motion of the lock is 
stopped, and the pressure fluid being dis 
charged from my supports water-tight connec 
tion is made between the lock and the upper 
canal, and, lastly, the properlock-gate and the 
corresponding gate in the canal are opened, 
so that the vessel can pass into the upper 
canal. A reverse movement carries the same 
or another vessel down. 

Fig. 7 shows a similar arrangement for Sup 
porting a ship upon a number of my supports 
which rest upon a more gently-inclined Way 
M, along which a ship can be raised or low 
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9o ered. This arrangement can be applied either 
on ship-railways or for conveying ships into 
or from docks for effecting repairs. 

Fig. 8 shows the application of my eylin 
ders and substantially annular pistons and 
packings and automatic controlling means 
adapted to serve as a bearing for a heavy 
shaft or for trunnions and the like. There 
are two sets, one above and one below. The 
edges of the cylinders and the pieces which 
correspond to the annular pistons in the other 
forms are not plane, but are contOrted to 
match to the adjacent surfaces of the shaft 
Mº. In this form the parts Aº A", which cor 
respond to the cylinder A of my first plane 
form, are always stationary. The shaft M, 
corresponding in a proper sense to the floor 
M in the plane form, is the portion which 
moves, and the motion is rotative. 
be also seen that the valves are opened to let 
the Water above and below the shaft, respec 
tively, not by the motions up and down of 
the cylinders A and A', but the motions up 
and down of the shaft. The principle in 
volved, however, is the same in this as in the 
previous forms. A cylinder A above and a 
cylinder A below the shaft are filled with fluid 
under a sufficient pressure to act as a bear 
ing for the shaft to resist either an upward 
or downward thrust. In many cases, how 

It Will: 
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ever, only a lower supporting-chamber may 

The housing or lower bearing 
A', as also the binder or cover A, contains 
hollows or chambers in which are the con 
torted pistons B, which are fitted fluid-tight 
both against the shafting and also against the 
housing and cover by means of suitable simi 
larly-contorted packing CD. The previ 
ously-described valve G' is provided in the 
Valve-chamber for the upper bearing and one 
reversed for the lower bearing. A roller H. 
for each runs on the smooth surface of the 
shaft, the upper Valve opening upward and 

in its position of rest at the lower station. the lower valve opening downward, with the 
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effect that the shaft which performs the rôle 
of the support M in the previous figures will 
always be held in the same position. When 
the shaft sinks, the lower valve will open au 
tomatically, so that the pressure fluid will en 
ter the chamber A* below the shaft from the 
Supply-pipe A and Will raise it again. In 
the same Way any change in position in an 
upward direction will be prevented by the 
admission of more of the pressure fluid in the 
binder A above the shaft. 

In all the constructions the same letters of 
reference indicate the same parts, distin 
guished, when necessary, by supernumerals. 
Other modifications may be made in the 

forms and proportions. There may be a 
greater or less number of supports. They 
may be each equipped with independent 
means of Supplying Water under pressure. 
The pressure may vary under different con 
ditions or may be varied in different supports 
applied to a single ship or other object. The 
forms may be varied. The stout castings A 
may be square, oblong, or of various other 
forms, the hollow pistons B having a corre 
sponding outline. I prefer for such cases 
that the cylinders shall be not only so called, 
but shall be actually cylinders, and that the 
open-centered pistons, which I have termed 
“annular,” shall be actually circular. 
Instead of the two parts A and A being 

in separate pieces, as indicated by the thin 
angular line in Fig. 8, these parts can be 
made in one single casting with the effect to 
give increased firmness and strength, but 
such construction would involve difficulties 
in boring and otherwise finishing the hollow 
interior of each part and in introducing and 
adjusting the annular piston and packages 
therein and would also involve difficulties in 
applying the parts upon the shaft and re 
moving them in case repairs became neces 
Sary. 
The area of the space within the lower pack 

ing E where the water is allowed to press on 
the surface M may be greater or less than 
shown, correspondingly modifying the tend 
ency of the Water to hold the annular piston 
B and its attached packings down when the 
cylinder A rises. 

I claim as my invention 
1. In a supporting device of the class de 

scribed, a hollow cylinder with valves for ad 
mitting and discharging Water under pres 
sure, said cylinder being formed with an in 
ternal offset, in combination with an annu 
lar piston B, formed with an external offset 

adapted to bear the load, and arranged to 
serve there with, substantially as hereinspeci 
fied. 

2. In a supporting device of the class de 
scribed, a hollow cylinder, an annular piston 
fitting easily therein, a Supply for admitting 
Water under pressure, a Valve for said Sup 
ply, a rod for automatically changing the 
adjustment of the valve as the position of the 
cylinder and piston relatively varies, and a 
wheel or roller H supporting such rod and 
bucket without friction on the surface M, all 
combined and arranged to serve substantially 
as herein specified. 

3. In a supporting device of the class de 
scribed, a hollow cylinder with valves for ad 
mitting and discharging water under pres 
sure, an annular piston fitting easily therein, 
and a shoe A in the bottom of the cylinder 
for confining the piston, combined and ar 
ranged to serve substantially as herein speci 
fied. - 

4. In a supporting device of the class de 
scribed, a hollow cylinder, an annular piston 
fitting easily therein, a supply for admitting 
water under pressure, a valve for said sup 
ply, and a spring-depressed roller for nor 
Imally holding the valve closed but adapted 
to yield and open the same when the piston 
moves within the cylinder, all combined and 
arranged to serve substantially as herein 
specified. 

5. In a supporting device of the class de 
scribed, a hollow cylinder with valves admit 
ting and discharging Water under pressure, 
an annular piston fitting easily therein, and 
top and lower inner packing-glands, adjust 
ably connected by rings to the piston, sub 
stantially as herein specified. 

6. In a supporting device of the class de 
scribed, a hollow cylinder with valves for ad 
mitting and discharging water under pres 
sure, said cylinder being formed with an in 
ternal offset, in combination with an annular 
piston B formed with an external offset 
adapted to bear the load, and a shoe A' in 
the cylinder-bottom to serve as a rest for the 
cylinder and to confine the piston, substan 
tially as herein specified. 

In testimony Whereof I have hereunto set 
my hand, at Dusseldorf, Germany, this 25th 
day of March, 1897, in the presence of two 
subscribing witnesses. 

BERTHOLID GEERIDAU. 
Witnesses: 

ERNEST ANDRÉ, 
WILLIAMI ESSEN WEIN. 
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