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6 Claims. (C. 212-8) 

The present invention relates to an overhang crane with 
hydraulic whip drive for the overhang beam. 

It is the primary object of the present invention to se 
cure the overhang beam against overload by further low 
ering the overhang beam under load when said overhang 
beam occupies its maximum working position. 

It is also an object of the present invention so to de 
sign a crane of the type set forth in the preceding para 
graph that the means for preventing an overload under 
the conditions set forth in the preceding paragraph can 
be made ineffective whenever the overhang beam is to be 
lowered into a resting position as is customary with ship 
CaCS. 
These and other objects and advantages of the inven 

tion will appear more clearly from the following speci 
fication in connection with the accompanying drawing 
diagrammatically illustrating a safety control circuit for 
the crane in conformity with the present invention. 
The hydraulic whip drive for the overhang beam of a 

whipping crane is characterized in conformity with the 
present invention in that a shut-off valve adapted to block 
the hydraulic drive system for the whipping cylinder of 
the overhang beam in maximum working condition of 
the latter, and which is controlled by the whipping move 
ment of the overhang beam, is arranged in the lifting 
conduit of the whipping cylinder, while a conduit by 
passing the shut-off valve is provided with a check valve 
shutting off said conduit during the lowering of the over 
hang beam. 

Referring now to the drawing in detail, the hydraulic 
whip drive according to the invention for an overhang 
beam comprises a tiltably journalled cylinder 2 having 
reciprocably mounted therein a piston 3 with connecting 
rod 4 the free end of which is pivotally connected to the 
overhang beam 1. For purposes of elevating the over 
hang beam 1, pressure fluid is conveyed by a pump 5 
through conduit 6 and a control valve 7 to cylinder 2. 
Correspondingly, when the overhang beam is to be low 
ered, pressure fluid from pump 5 is conveyed through 
the control valve 7 and conduit 8 to the cylinder 2. The 
control valve 7, which is operable by hand for control 
ling the elevating or lowering of the overhang beam 1, 
communicates with the pressure side of pump 5 through 
a conduit 9 and also communicates through a conduit 11 
with a fluid reservoir 10 for the working fluid. The suc 
tion side of pump 5 communicates through a suction con 
duit 12 likewise with the reservoir 10. Control valve 7 
in one shifted position connects pressure conduit 9 with 
conduit 3 while connecting exhaust conduit 11 with con 
duit 6 and in another shifted position of control valve 7, 
these connections are reversed. 

Interposed in conduit 6 is a shut-off valve 13 the con 
trol element 13a of which is adapted to be actuated by a 
can 14 which is connected to the overhang beam 1. More 
Specifically, the cam 14 may form a part of the bearing 
eye 15 of the overhang beam 1 and is so arranged that it 
will close the shut-off valve 13 as soon as the overhang 
beam during its lowering movement, brought about by 
the Supply of pressure fluid through conduit 8 into cyl 
inder 2, approaches the position of its maximum over 
hang. As a result of the closing of shut-off valve 13, the 
path of the liquid flowing from cylinder 2 through con 
duit 6 to control valve 7 will be closed off. As a result 
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thereof, the pressure developing in conduit 6 prevents 
the piston 3 from moving upwardly with regard to the 
drawing, i.e. in the direction for lowering the beam 1 
further. 

If the overhang beam 1 is now to be elevated from this 
position, the control valve 7 is adjusted accordingly so 
that pressure fluid is conveyed through conduit 6 to cyl 
inder 2 while fluid below piston 3 may escape through 
conduit 8 and control valve 7 into the reservoir 10. This 
Supply of pressure fluid through conduit 6 to cylinder 2 
is made possible, even though the shut-off valve 13 is 
held in its closing position by cam 14, in view of the fact 
that a conduit 16 is automatically made effective which 
by-passes that portion of conduit 6 which leads to the 
shut-off valve 13. Moreover, that portion of conduit 6 
Which is located between a check valve 18 and control 
valve 7 is provided with a check valve 17 which will 
open by the feeding pressure in line 9. As soon as the 
overhang beam i has been lifted to such an extent that 
cam 4 no longer closes shut-off valve 13, pressure fluid 
will then pass through valve i3 and conduit 6 to cyl 
inder 2. The check valve 18 above referred to is lo 
cated in conduit 6 and normally permits free flow of 
fluid upwardly therethrough toward the right end of cyl 
inder 2, but does not normally permit fluid to flow down 
wardly through conduit 6 away from cylinder 2. Fluid 
can thus freely be supplied to cylinder 2 to elevate beam 
1 but the fluid in the right end of cylinder 2 is normally 
entrapped therein by check valve 18 to prevent beam 1 
from dropping accidentally. 
Check valve i3 is adapted for being pilot operated 

into open position to release fluid from the right end of 
cylinder 2 to permit lowering of beam and this is ac 
complished by a conduit connected from the pilot of 
check valve 18 to conduit 8 so that whenever actuating 
pressure is developed in conduit 8 to drive piston 3 right 
wardly in cylinder 2 to lower the beam, check valve 
18 will be piloted open to release fluid from the right end 
of cylinder 2. It will be evident that the beam 1 is 
prevented from dropping because whenever the beam 
moves fast enough to reduce the pressure on the left 
side of piston 3, the pressure will drop in conduit 8, thus 
releasing the pilot pressure from check valve 18 permit 
ting this valve to close and to interrupt the downwardly 
movement of the beam. 
A résumé of the operation is as follows: 

OPERATION 

I. Elevation of the Overhang Beam 
For elevating the overhang beam, pump 5 conveys pres 

sure fluid through pressure-relief valve 23, conduit 9, 
control valve 7, conduit 6, shut-off valve 13, and control 
valve i8 to cylinder 2, while fluid is discharged from the 
cylinder through conduit 8, control valve 7, and conduit 
11 back to reservoir (e. 

II. Lowering the Overhang Bean 
For lowering the overhang beam, pump 5 conveys pres 

Sure fluid through pressure relief valve 23, conduit 9, con 
trol valve 7, conduit 8 to cylinder 2. 

(A) Cam 4 is part of the bearing 15 of the overhang 
beam and, as the overhang beam reaches its maximum 
overhang position it actuates control-tip 13a of shut-off 
valve 3 which, in turn, will close the fluid path from 
the right end of cylinder 2. The pressure developed in 
blocked off conduit 6 will prevent the piston 3 from fur 
ther movement and thus prevent further lowering of the 
overhang beam. 

For elevating the beam from its maximum overhang 
position the control valve 7 is shifted so that pressure 
fluid flows through conduit 6 to cylinder 2. The fluid 
under piston 3 may escape through return conduit 8 and 
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control valve 7 and conduit 11 into fluid reservoir 8. 
Since shut-off valve 3 is closed, in order to allow the 
Supply of pressure fluid to cylinder 2, valve 13 is made 
ineffective by by-pass conduit 16 incorporating check 
valve 17 which will open under slightly raised pressure 
conditions in conduit 9 allowing a flow of fluid to cyl 
inder 2. When the beam raises so that can 14 no long 
er closes shut-off valve 13, the pressure fluid can pass 
through valve 13 and conduit 6 to cylinder 2, and check 
valve 17 may close. 

If it is desired to move the overhang beam 1 down 
Wardly into its rest position indicated by the dot-dash 
line A, beyond its position of maximum overhang, a dis 
charge conduit 19 communicating with the conduit 6 and 
also with the exhaust line E1 is opened by a manually 
adjustable valve 20. This bypasses control valve 18 and 
control valve 7. When the overhang beam is lowered 
in this manner without any supply of pressure fluid from 
pump 5, piston 3 will take in fluid from reservoir :0 
through conduit 1 and through conduit 2 which by 
passes the closed control valve 7 and communicates with 
conduit S. Conduit 2 comprises a check valve 22 adapt 
ed to open in response to a suction effect in conduit 8 and 
closes in response to a pressure in conduit 8. 

For purposes of safeguarding against any overload, 
the feeding conduit 9 of pump 5 has interposed therein 
a relief valve 23 adapted in response to a predetermined 
preSSure at the pressure side of pump 5 to establish com 
munication with conduit 24 leading to the reservoir 10. 

It is, of course, to be understood that the present in 
vention is, by no means, limited to the particular con 
struction shown in the drawing but also comprises any 
modifications within the scope of the appended claims. 
What I claim is: 
1. In a hydraulic circuit for a whipping crane com 

prising a tiltable overhang beam: a hydraulically oper 
able cylinder piston system pivotally connected to said 
overhang beam for lifting and lowering the same, a pres 
Sure fluid delivery pump, control valve means movable 
Selectively into a first position or into a second position, 
first conduit means leading from the pressure side of said 
pump to Said control valve means, a fluid reservoir con 
nected to the suction side of said pump, second conduit 
means leading from said fluid reservoir to said control 
valve means, third conduit means leading from said con 
trol valve means to one side of said cylinder piston sys 
ten and being adapted in response to the movement of 
Said control valve means into said first position to convey 
pressure fluid from said pump to said cylinder piston sys 
tem for elevating said overhang beam, said third conduit 
means also being adapted in response to the movement 
of said control valve means into said second position to 
release fiuid from said cylinder piston system to lower 
Said overhang beam, fourth conduit means leading from 
said control valve means to said cylinder piston system 
and adapted in response to the movement of said control 
valve means into said first position to release fluid there 
from during the elevating operation of said overhang 
beam, said fourth conduit means also being adapted in 
response to the movement of said control valve means to 
said second position to convey pressure fluid to said cyl 
inder piston system to positively lower said overhang 
beam, shut-off valve means interposed in said third con 
duit means and occupying its closing position in response 
to said overhang beam occupying its maximum overhang 
position thereby interrupting the discharge of fluid from 
said cylinder piston System through said third conduit 
means, by-pass conduit means by-passing said shut-off 
valve means, and check valve means interposed in said by 
pass conduit means and adapted to open in response to 
pressure fluid being conveyed from said pump to said third 
conduit means, said check valve means closing in response 
to fluid released from said cylinder piston system through 
said third conduit means and said control valve means 
while the latter occupies its second position. 
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4. 
2. An arrangement according to claim 1, in which said 

overhang beam has connected thereto means for engage 
ment with said shut-off valve means to close the same in 
maximum overhang position of said overhang beam. 

3. An arrangement according to claim 1, in which said 
overhang beam is provided with a bearing eye having 
cam means connected thereto for engaging said shut-off 
valve means and moving the same into closing position 
When said overhang beam moves into its maximum over 
hang position. 

4. In a hydraulic circuit for a whipping crane com 
prising a titltable overhanging beam: a hydraulically 
operable cylinder piston system pivotally connected to 
said overhang beam for lifting and lowering the same, 
a pressure fluid delivery pump, control valve means mov 
able selectively into a first position or into a second posi 
tion, first conduit means leading from the pressure side 
of said pump to said control valve means, a fluid reser 
voir connected to the suction side of said pump, second 
conduit means leading from said fluid reservoir to said 
control valve means, third conduit means leading from 
said control valve means to one side of said cylinder 
piston system and being adapted in response to the move 
ment of said control valve means into said first position to 
convey pressure fluid from said pump to said cylinder 
piston system for elevating said overhanging beam, said 
third conduit means also being adapted in response to the 
movement of said control valve means into said second 
position to release fluid from said cylinder piston system 
to lower said overhang beam, fourth conduit means lead 
ing from said control valve means to said cylinder piston 
system and adapted in response to the movement of said 
control valve means into said first position to release fluid 
therefrom during the elevating operation of said over 
hang beam, said fourth conduit means also being adapted 
in response to the movement of said control valve means 
to said second position to convey pressure fluid to said 
cylinder piston system to positively lower said overhang 
beam, shut-off valve means interposed in said third con 
duit means and occupying its closing position in response 
to said overhang beam occupying its maximum overhang 
position thereby interrupting the discharge of fluid from 
said cylinder piston system through said third conduit 
means, by-pass conduit means by-passing said shut-off 
valve means, check valve means interposed in said by-pass 
conduit means and adapted to open in response to pres 
sure fluid being conveyed from said pump to said third 
conduit means, said check valve means closing in re 
sponse to fluid released from said cylinder piston system. 
through said third conduit means and said control valve 
means while the latter occupies its second position, and 
additional check valve means arranged in said third con 
duit means and communicating with said fourth conduit 
means, said additional check valve means being respon 
sive to the pressure in said fourth conduit means so as to 
move into open position thereby permitting the discharge 
of fluid from said cylinder piston system through said 
third conduit means to said fluid reservoir. 

5. In a hydraulic circuit for a whipping crane compris 
ing a tiltable overhang beam: a hydraulically operable 
cylinder piston system pivotally connected to said over 
hang beam for lifting and lowering the same, a pressure 
fluid delivery pump, control valve means movable se 
lectively into a first position or into a second position, 
first conduit means leading from the pressure side of said 
pump to said control valve means, a fluid reservoir con 
nected to the suction side of said pump, second conduit 
means leading from said fluid reservoir to said control 
valve means, third conduit means leading from said con 
trol valve means to one side of said cylinder piston sys 
tem and being adapted in response to the movement of 
said control valve means into said first position to con 
vey pressure fluid from said pump to said cylinder piston 
system for elevating said overhang beam, said third con 
duit means also being adapted in response to the move 
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ment of said control valve means into said second posi 
tion to release fluid from said cylinder piston system to 
lower said overhang beam, fourth conduit means lead 
ing from said control valve means to said cylinder pis 
ton System, and adapted in response to the movement of 
said control valve means into said first position to re 
lease fluid therefrom during the elevating operation of 
said overhang beam, said fourth conduit means also be 
ing adapted in response to the movement of said con 
trol valve means to said second position to convey pres 
sure fluid to said cylinder piston system to positively lower 
said overhang beam, shut-off valve means interposed in 
said third conduit means and occupying its closing posi 
tion in response to said overhang beam occupying its 
maximum overhang position thereby interrupting the dis 
charge of fluid from said cylinder piston system through 
said third conduit means, first by-pass conduit means by 
passing said shut-off valve means and adapted to estab 
lish communication between said third conduit means 
and said reservoir, manually operable valve means inter 
posed in said first by-pass conduit means and normally 
interrupting said first by-pass conduit means, said man 
ually operable means being movable into an open posi 
tion to make said first by-pass conduit means effective for 
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lowering said overhang beam beyond its maximum over 
hang position, second by-pass conduit means by-passing 
said shut-off valve means, and check valve means inter 
posed in said second by-pass means and adapted to open 
in response to pressure fluid being conveyed from said 
pump to said third conduit means, said check valve means 
closing in response to fluid released from said cylinder 
piston system through said third conduit means and said 
control valve means while the latter occupies its second 
position. 

6. A hydraulic circuit according to claim 1, which 
includes a by-pass line interconnecting said second and 
fourth conduit means while by-passing said control valve 
means, and additional check valve means interposed in 
said by-pass conduit means and adapted to move into 
open position in response to a suction effect in said fourth 
conduit means. 
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