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LIFE ravan Iran pock . . . . . . . . 
Carl M. Zoll, Dundalk, Md., assignor to Universal . . . . 
Eydraulic Stress Equalizer, Inc., Tundak, Md. 
Application July 23, 1941, serial No. 403,770 

11 Claims. (Cl. 61-66) 
Vention relates to docks iCare used 

lixirs.g. ships such as dry-docks, joating 
GGCS &I d'Wet deixis, the inve?tion baing pref 

2 ft equalizing repair dock. 
:S as herein rafe ife are tige 
are so constructed that they be 
i"ged to reaeive a ship aid aire 

he slip acGye the water, these 
tally aeco-inpiished by a dinit 

tirig water to the balEast, chsia;3ars with which 
such docks are provi and, after the ship is 
in the do:k, punging water hailast cat Satil the 
gieyancy necessary to iift the ship is attained. 
The dry-clock here aerationed is that type of 

6,323. wherein the dock ficer is suffeisratly below 
Water level to admit the ships to be repaired, at 
east at high water, and which have an opening 
at Gne end closed by a gate after the ship is 
admitted. In this type of deck it is listial to 
pump the Water out after the gate is closed 
although it locations where there is considerable 
rise and fall of the tide the operation ray be 
assisted er evera accomplished by allowing out 
ward flow of the water within the dock under 
the influence of gravity. 
... Wet docks fer ship repairs are ordinarily used 
by lightening tile ship to be repaired until the 
injured parts are exposed. With Such operations 
there is necessarily a limit to which a ship can 
ee raised and a ship requiring repairs to its 
bottom or the lower parts of its 
be repaired, if at all, by the use of divers. 
In using floating docks and dry-docks it is 

necessary to support the ship from the floor of 
the dock in stach maaner that, when dry, the 
ship Will not list, to one side or the other. It is 
also necessary that the slippets for the weight 
of the ship be so distributed that each will carry 
its proper proportion of the load. This is usually 
accomplished by building up or the floor of the 
dock, while the latter is free of water, a series 
of spaced supports forged of heavy tiniers set 
cured together and weighted or are:hored in such 
manner that they will not foat or ice otherwise 
displaced when water is admitted to the dock. 
Since ship's bottoms are of various shapes and 
ship's weights are not everally distributed fron 
bow to stern the distribution, heights and sh: 
of these supports or blockings regaires; 
care in the calculation of such heights and loca 
tions and errors in the calculation will, aid it, 
has often happened, result in serious damage to 
the ship. The setting of such blockings is con 
sequently a slow, and expensive job each time a 
ship is docked. -- I - ... ... ." 

sides ca;n only 

5 

I. It is one of the insportant chjects of the pres 
ent in Veratign to provide clocks, such as Wet docks, 
dry-docks and floating dogks, with novel ship 
Slipporting means Winerely tie stresses due to 
ifting or Supporting a silip in the air will be 
liaiiforny distributed. 

O 

15 

20 
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- A second important object of the invention is 
to provide a novel arrangement of such support 
ing reans whereira the lifting and supporting 
stresses will be automatically equalized. 

... A third in portant object of the invention is 
to provide a novel deck arrangement wherein 
hydraulic jacks effect the lifting and supporting 
of tale ship using the diock. 
A fourth important object of the invention is 

to provide a novel arrangement of hydraulic 
at S for Supporting a ship in a dock wherein 
the jacks are so interconnected that the pres 
Suires in the several jacks are automatically 
equalized. ... . 
When a ship is supported in a dock on block 

Eag aid it is desired to scrape the botton to re 
133-0ve marine growths and old paint for repaint 
ing it is necessary, unless unscraped spots are 
to be left, to remove and rebuild the blocking. 
With the present method this removal of a 
blocking throws an Era due oasioia the blockings 
adjacent to that removed. 
It is also desirable at tinnes to remove oxne or 

ingre blockings in order to renaoye a broken plate 
and replace it by a new one. With the use of 
the ordinary type of blocking this puts unequal 

it) 

a. sis 

55 

iGads on the renaaining blockings. 
... A fifth important object of this invention is to 
pi'ovide a novel hydraulic jack arrangerent for 
Supporting ships in a dock wherein any one of 
the jacks inay be disconnected from pressure 
trainsanitting connection with the other jacks and 
adowed to collapse so as to be out of the way in 
perforning operaticas on the ship. 
A sixth important object of the invention is 

to SG airrange the connection betwee: hydraulic 
jacks supporting a ship in a dock that if one 
iack be cut out the weight intended to be carried 
by the cut out jack will be evenly distributed on 
the other jacks. . . . . . : - 

With the above and other objects in view, the 
invention consists in general of certain novel 
details of coastruction and combinations of parts 
hereiraafter fully described, illustrated in the 
accompanying drawings and particularly pointed 
Out in the appended cairns. ... : : 

In the accompasaying drawings, like characters 
of reference indicate like parts in the several 
yiews, and: y ... r 

  

  

  

  



2. 
Figure 1 is a vertical longitudinal median sec 

tion through a floating dock showing a ship Sup 
ported on the improved jack arrangement. 

Figure 2 is a plan view of such a dock with 
the piping shown somewhat diagrammatically. 

Sigure 3 is an enlarged transverse section on 
the line 3-3 of Figure 1. 

figure 4 is an enlarged plan view of a portion 
of the piping and several jacks connected 
thereby. 

Figure 5 is a fragmentary view partly in Sec 
tion and partly in elevation and showing to en 
larged scale one of the jacks used herein. 

Figure 6 is a view still further enlarged, partly 
in section and partly in elevation and showing . 
a ball and socket arrangement for the hull en 
gaging members of the jacks used in this inven 
tion. 

Figure 7 is a view similar to Figure 3 but to 
reduced scale and showing the jack arrangement 
for a wet dock, the arrangement being such as to 
permit lifting of a ship as high as desired and 
even clear of the Water. 
While the arrangement shown in Figures 1 to 

6 is shown in connection with a floating dock it 
will be obvious that the same arrangement may 
be used in connection with a dry-dock since the 
difference in operation of a floating dock and a 
dry dock, is that in the former the floor of the 
dock and the blocking rises to the ship's hull while 
in the latter case the ship's hull moves down 
wardly to rest on the blocking as the Water leaves 
...the dock. - 

As here shown the bottom of the dock is 
in the form of hollow chambers, the upper wall 
of the middle chambers providing a dock floor 

. Rising from the sides of this bottom are dock 
Walls 2. Arrangements are made for admitting 
water into the dock bottom, to sink the dock low 
enough to admit a ship, and to pump out Such 
water to raise the dock but as such arrangements 
form no part of the present invention and are 
old and Well known they are not shown in the 
drawings since they would only tend to com 
plicate the disclosure. 

Securely fixed on the floor are a multi 
plicity of hydraulic jacks 3 which are arranged 
preferably in longitudinal rows, and a number 
of jacks and roWS being employed as may be 
necessary to suit the size of the dock and the 
size and weight of the largest ship to be docked. 
Preferably the jacks are evenly spaced in each 
row with the jacks of the several rows in trans 
verse alignment. Longitudinal pipes 4 connect 
the jacks of each row in series and transverse 
pipes 5 connect the jacks in transverse lines. 
A supply pipe S extends across one end of the 
dock and supply headers 7 extend from the pipe 
6, and branches 8 extend to the individual 

jacks. Across the other end of the dock is an 
exhaust or drain pipe 9 from which drain head 
e's 26 extend along the rows of jacks and are 
connected to the individual jacks by branch pipes 
2. Between each adjacent pair of jacks the 
pipes 4 are provided with valves 22 and the pipes 
5 are provided with valves 23. Each branch 

piper 8 is provided with a valve 24 and each 
branch pipe 2 is provided with a valve 25. The 
pipe 6 communicates with a pump 26 and the 
pipe 9 communicates with a sump 27 which is 
connected to the pump by a pipe 28. While 
much of the piping and the Valves are here 
shown as exposed above the floor it is to be 
understood that such piping and Valves may be 

: located below this floor although, for convenience 
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2,325,994 
in Operating the valves, the valve stems may ex 
tend through the floor and be provided with op 
erating handles above the floor. 
In operation, assuming that the ship S is of 

Such Size as shorter than necessary for use of the 
jacks at the ends of the dock. Such jacks are 
those indicated at A for the ship shown in Fig 
ure 1. We may also assume that the jacks are all 
in their lowered or collapsed positions. The in 
let Valves 24 for the jacks A are closed and all 
other Valves 24 are opened. The exhaust valves 
25 for the jacks A are opened and all other 
valves 25 are closed. The valves 22 and 23 in 
the pipes A and 5 directly connected to the 
jacks A are closed and all other valves 22 and 23 

The pump is now started and 
pumping is continued until the system has been 
supplied with sufficient oil to cause the jacks 
open to receive oil from the pipe 6 to fill to about 
one-half the extent of their movements. The 
valves 24, formerly open, may now be closed 
leaving those jacks to be used in free communi 
cation with each other through the pipes 4 and 
5 which are of Sufficient size to have little fric 

tional resistance to the flow of the oil. The dock 
may now be sunk to the desired extent and the 
ship noved into the dock and there suitably 
moored. The dock next has the Water ballast 
pumped Out With the result that it rises beneath 
the Vessel and the jacks come in contact with the 
hull. Since these jacks freely communicate and 
are of equal capacity they will contract or expand 
in conformity with the shape of the ship, each 
jack Supporting an equal weight of said ship. 
Thus the lift on the ship will be equalized 
throughout. 
AS a means of illustrating selective operation 

of the jacks the ship S of Figure 1 has been 
Shown as having a break in its hull over the jack 
B. Unless this break is so known that the jack 
B is cut out like the jacks A before beginning 
operations the jack B, carrying the load, will 
expand to its limit as shown by dotted lines. To 
lower this jack the valve 24 and valves 22 and 23 
pertaining to the jack B are closed and the 
Valve 25 for jack B is opened which allows the oil 
to drain off and the jack to collapse. Similarly 
any other jack may be lowered as for scraping 
Or otherwise treating a spot on the hull covered 
by the jack head. Such temporarily lowered 
or collapsed jack may be restored to weight sup 
porting position by simply manipulating the 
Valves to restore them to normal operating po 
Sition, the restored jack receiving oil from the 
remaining jacks and again equalizing the reac 
tion of all jacks on the ships hull. 
The form of the device suitable for use in a 

Wet dock is Schematically shown in Figure 7 
Wherein hydraulic jacks 29 each having a series 
of telescopic sections are employed so that, when 
fully expanded they may lift a ship S' clear of 
the water, the showing in Figure. 7 indicating the 
Ship as Only partly lifted. The pipe connections 
30 and means for Supplying and exhausting oil 
are identical with the previous forms, but, if de 
sired, remotely controlled valves of ordinary type 
may replace the valves used in the first form. 
Obviously any of the Well known remote control 
devices may be used in either form for actuating 
the Valves. - 
As illustrative of a jack type suitable for use 

in this invention reference is had to Figures 5 and 
6. Wherein is shown a jack body 3 having adja 
cent its upper end an annular internal rib 32. 
In this jack body is a plunger 33 fitting closely 



2,325,994 
within the rib and having a stop fange 34 at its 
lower end engageable with the rib 32 to limit the 
upward movement of the plunger. A stuffing box 
device 35 is provided to prevent leakage of oil 
around the plunger. At the upper end of the 
plunger 33 there is provided a hemi-spherical 
Socket 36 wherein fits a ball 36 having a stem, 37 
carrying a disk-like head 38. The ball is held in 
the socket by keeper ring sections 39 secured to 
the plunger by bolts 40. By this means the head, 
through its ball, and socket connection with the 
stem, automatically assumes proper position to 
conform to the surface of the hull at the place 
against which it engages. - 
What is claimed is, 
1. In a ship repair dock having a floor, a Series 

of rows of spaced hydraulic jacks mounted on 

5 

said floor, pressure equalizing pipes connecting 
each jack of a row with the adjacent jacks of 
the row and each jack of a row with the corre 
sponding jacks of the next adjacent rows, and a 
control valve interposed in each equalizing pipe. 

2. In a ship repair dock having a floor, a series 
of rows of Spaced hydraulic jacks mounted On 
said floor, pressure equalizing pipes connecting 
each jack of a row with the adjacent jacks of 
the row and each jack of a row. With the corre 
sponding jacks of the next adjacent rows, a Con 
trol valve interposed in each equalizing pipe, and 
piping supplying actuating fluid to said jacks. 

3. In a ship repair dock having a floor, a series 
of rows of spaced hydraulic jacks mounted. On 

2 

2. 

3. 
rality of rows of Spaced hydraulic jacks, said rows 
extending longitudinally of the floor and the jacks 
of each row being transversely opposite each 
other, equalizing pipes connecting the jacks of 
each row in series and provided with a valve be 
tween each pair of jacks in the row, and equal 
izing pipes connecting the jacks of the several 
rows in lateral lines and having valves interposed 
in the last mentioned pipes between each jack 
of a row and the corresponding jack of the adja 
cent row. 

8. In a ship repair dock having a floor, a plu 
rality of roWS of spaced hydraulic jacks, said rows 
extending longitudinally of the floor and the 
jacks of each row being transversely opposite 
each other, equalizing pipes connecting the jacks 
of each row in series and provided with a valve 
between each pair of jacks in the row, equalizing 
pipes connecting the jacks of the several rows in 
lateral lines and having valves interposed in the 
last mentioned pipes between each jack of a row 
and the corresponding jack of the adjacent row, 
piping supplying actuating fluid to said jacks in 
dividually, and means to drain said jacks indi 
vidually. . - 

9. In a ship repair dock having a floor, a plu 
rality of rows of spaced hydraulic jacks, said rows. 
extending longitudinally of the floor and the 
jacks of each row being transversely opposite 
each other, equalizing pipes connecting the jacks 
of each row in Series and provided With a valve 
between each pair of jacks in the row, equalizing 

said floor, pressure equalizing pipes connecting 
each jack of a row with the adjacent jacks of 
the row and each jack of a row with the corre- : 
sponding jacks of the next adjacent roWs, a COn 
trol valve interposed in each equalizing pipe, fluid 
Supply piping having branches leading individ 
ually to each jack, and a control valve in each 
of said branches. 

4. In a ship repair dock having a floor, a series 
of rows of spaced hydraulic jacks mounted. On 
said floor, pressure equalizing pipes connecting 
each jack of a row with the adjacent jacks of 
the row and each jack of a row with the corre 
sponding jacks of the next adjacent roWS, a. 
control valve interposed in each equalizing pipe, 
piping supplying actuating fluid to said jacks, 
and drainage means for said jackS. 

5. In a ship repair dock having a floor, a series 
of rows of spaced hydraulic jacks mounted. On 
said floor, pressure equalizing pipes connecting 
each jack of a row with the adjacent jacks of the 

a row and each jack of a row with the correspond 
ing jacks of the next adjacent rows, a control 
valve interposed in each equalizing pipe, piping 
supplying actuating fluid to said jacks individ 
ually, and means to drain said jacks individually. 

6. In a ship repair dock having a foor, a series 
of rows of spaced hydraulic jacks, mounted Cin 
said floor, pressure equalizing pipes connecting 
each jack of a row with the adjacent jacks of the 
row and each jack of a row With the correspond 
ing jacks of the next adjacent rows, a control. 
valve interposed in each equalizing pipe, fluid 
supply piping having branches leading to each 
jack individually, drainage piping having 
branches leading from each jack individually, 
and a valve in each of said branches. : M 

7. In a ship repair dock having a floor, a plu 

40 

pipes connecting the jacks of the several roWS in 
lateral lines and having valves interposed in the 
last mentioned pipes between each jack of a row 
and the corresponding jack of the adjacent row, 
fluid supply piping having branches leading to 
each jack individually, drainage piping having 
branches leading from each jack individually and 
a WallWein each Of Said branches. . . . . 

10. In a ship repair dock having a floor, a plu 
rality of rows of spaced hydraulic jacks, said 
rows extending longitudinally of the floor and 

45 
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the jacks of each row being transversely oppo 
site each other, equalizing pipes connecting the 
jacks of each row in series and pirovided with 
a valve between each pair of jacks in the row, 
equalizing pipes connecting the jacks of the sev 
eral rows in lateral lines and having valves in 
terposed in the last mentioned pipes between each 
jack of a row and the corresponding jack of the 
adjacent row, a fluid supply pipe extending along 
each row of jacks, branches extending from said 
supply pipes individually to the jacks, a drainage 
pipe extending along each row of jacks, branches 
extending from said drainage pipes individually 
to the jacks, and a valve in each of said branches. 

il. In a ship repair dock having a floor, a 
series of rows of spaced hydraulic jacks mounted 
on said floor, pressure equalizing pipes connecting 
each jack of a row with the adjacent jacks of . 
the row and each jack of a row With the corre 
sponding jacks of the next adjacentroWS, a con 
trol valve interposed in each equalizing pipe, fuid 
supply piping having branches leading to each 
jack individually, drainage piping having 
branches leading from each jack individually, a 
valve in each of said branches, and a remote con 
trol for Said Valves. - 

CARLM. ZOLL. 


