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[57] ABSTRACT 

Moisting apparatus for assembling and operating a nu-
clear reactor comprises two rope drums, two gear 
mechanisms, and two hoisting mechanisms each with 
one rope for a predetermined load, a change-speed 
gear mechanism or shiftable gear mechanism for the 
selectable adjustment of various hoisting speeds for 
the two hoisting mechanisms, a drive connection 
which is provided for at least one gear mechanism and 
permits different distances between the said gear 
mechanism and the change-speed gear mechanism, a 
common motor for the two hoisting mechanisms, a 
rigid connection for the two lifting mechanisms which 
permits different distances between the lifting mecha-
nisms, and a rope compensating device selectively ad-
justable so as to be operative or inoperative. 

9 Claims, 4 Drawing Figures 
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without bearing loads in order to be ready for use in the 
ASSEMBLY APPARATUS FOR NUCLEAR event of the fracture of the first rope, or else a double 

REACTORS degree of safety per rope can be achieved by means of 

BACKGROUND OF THE ,NVENT,ON 5 p ,a„ , has hi,h<!r,o 
The invention relates to an assembly apparatus for been carried out in the following manner. For the pur-

nuclear reactors, consisting of two rope drums, two pose of erection or assembly use was made of a trolley, 
gear mechanisms, and two hoisting mechanisms each which is subsequently used as operating trolley, and of 
with one rope for a predetermined load, a change- an assembly trolley which is used solely for assembly 
speed gear mechanism or shiftable gear mechanism for 1 0 work and is removed on completion of the assembly, 
the selectable adjustment of various hoisting speeds for Each of the two trolleys has its own drive motor ropes, 
the two hoisting mechanisms, a drive connection which gearing, rope drum, and the like, each of the two ropes 
is provided for at least one gear mechanism and permits of the operating trolley and the rope of the assembly 
different distances between the said gear mechanism trolley being designed for the load P. As already stated, 
and the change-speed gear mechanism, a common 15 the assembly trolley is not required for the subsequent 
motor for the two hoisting mechanisms, a rigid connec- operation, when the operating trolley only is used, 
tion for the two lifting mechanisms which permits dif- Since on completion of the installation the assembly 
ferent distances between the lifting mechanisms, and a trolley is removed, this results in the disadvantage that 
rope compensating device selectively adjustable so as subsequent replacement of the pressure vessel or of the 
to be operative or inoperative. 2 0 heat exchanger makes it necessary for the assembly 

In the assembly of a nuclear reactor and in the subse- trolley to be installed again, since for the load of 2P the 
quent operation of the completed reactor, a hoisting additional power for the motor of the assembly trolley 
device is needed and the requirements of the device is required. In addition the load is too high, and there-
differ widely from one case to another and can in prin- fore cannot be carried by the tackle, 
ciple be divided into two classes, namely: 2 5 

requirements in respect of the hoisting device during SUMMARY OF THE INVENTION 
the erection of a reactor plant, and requirements in The aim of the invention is to provide an assembly 
respect of the hoisting device during the actual apparatus which is equally suitable for both the operat-
operation of the reactor or for repair work or work ing conditions of the hoisting devices for nuclear reac-
for the replacement of parts of the reactor plant. 3 0 tors which have been defined above. 

In the course of the erection of a reactor plant, the According to the invention this problem is solved by 
pressure vessel and the heat exchangers, for example, an assembly apparatus for nuclear reactors which con-
must be brought into the required positions. In nuclear sists of two rope drums, hoisting mechanisms, which 
reactors the weight of a pressure vessel amounts to are provided with gear mechanisms and each of which 
about 500 metric tons; in order to simplify explanations 3 5 has a rope for the predetermined load, a change-speed 
hereinbelow this load will be referred to as 2P. The gear mechanism for the selective adjustment of various 
heat exchangers are generally of substantially cylindri- hoisting speeds for the two hoisting mechanisms, a 
cal shape and of relatively great length. This leads to drive device which is provided for at least one gear 
difficulties in determining the height of the hoisting mechanism and permits different distances between the 
device, since the effective height cannot be made suffi- 40 said gear mechanism and the change-speed gear mech-
ciently high to connect the heat exchanger at its top anism, preferably a motor common to both the hoisting 
part to the tackle to a hoisting device to move the heat mechanisms, a rigid connection of the two hoisting 
exchanger over previously completed parts of the foun- mechanisms which permits different distances between 
dation or other parts of the reactor which have already the latter, and a rope compensating device which can 
been installed. The procedure has therefore been 45 be selectively adjusted to be operative or inoperative, 
adopted in the assembly work of holding the heat ex- According to the invention, two operating conditions 
changer in the region of its upper half by means of a of the assembly apparatus can be selected, 
frame or a yoke, which in turn is suspended on two In the assembly condition the change-speed gearbox 
pulley blocks belonging to two separate trolleys, each is so adjusted that both hoisting mechanisms work at 
of which is capable of lifting a load P. The working 5 0 the speed V/2, the rope of each hoisting mechanism 
speed at which the heat exchanger is raised and low- being connected to a load tackle in each case. The rope 
ered is relatively low because of the size and bulky compensating device operates in order to ensure that 
nature of the heat exchanger; in order to simplify the any different elongation of the ropes will not result (1) 
explanations given below this lifting speed will be re- in the tipping of the tackle or (2) the oblique suspen-
ferred to as V/2. 5 5 sion of the load. Furthermore, the tackles are joined to 

If hoisting work has to be done during the subsequent a common yoke carrier which embraces the heat ex-
operation of the reactor the maximum load to be lifted changer, preferably around its upper half. In this way a 
is the load P, for example when the heat exchanger load of 2P can be lifted at a speed V/2, for which pur-
inserts have to be exchanged. Hoisting work in the pose a drive motor power of 2P. K/2 = PV is required, 
assembly of the reactor is however subject to particu- 6 0 In the actual operating condition the change-speed 
larly stringent safety regulations, which have been laid gear mechanism is so adjusted that both hoisting mech-
down in a "Notice regarding safety requirements for anisms work at the speed V, but the two ropes pass 
hoisting and conveying equipment in nuclear reactor around a common pulley block, so that neighbouring 
plants". According to these regulations, two ropes in- rope pulleys alternately receive one rope each. The two 
dependent of one another must be used for the hoisting 6 5 trolleys are rigidly joined together a short distance 
device, each of them being able to lift the load P, while apart. A rope compensating device is relieved of load 
in the operating condition only one of the ropes is by an adjustment facility, and it is ensured that the load 
loaded at any given time, and the other rope is provided P is carried only by the rope of one hoisting mechanism 
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and that the other rope runs without load, in order to 
provide the double rope system necessary for safety 
reasons. As a whole a drive power of PV is also required 
for the motor in the operating condition. Furthermore, 
it is possible to adjust the rope compensating device in 5 

such a manner that each rope carries an equal load of 
P/2. 

The invention provides the advantage that in a com-
bined hoisting mechanism two operating conditions 
meeting different requirements are possible, while in 1 0 

addition, in contrast to known arrangements of hoisting 
devices, the pressure vessel or the heat exchangers, for 
example could be replaced without extensive alter-
ations even after the reactor has been put into opera-
tion, although in known constructions this would ne- 15 

cessitate the re-installation of the assembly trolley. In 
addition, another motor is avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a diagrammatical front view of an assembly 2 0 

apparatus, according to the invention, the apparatus 
being in the operating condition in which only one rope 
carries load, 

FIG. 2 is a diagrammatical plan view of the apparatus 
shown in FIG. 1, 2 5 

FIG. 3 is a diagrammatical front elevation of an as-
sembly apparatus, according to the invention, the appa-
ratus being in the operating condition in which one 
rope carries the load and the other has no load, 

FlG. 4 is a diagrammatical plan view of an assembly 3 0 

apparatus according to FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the drawings, parts of the hoisting mechanism on 3 5 

the left-hand side of each of the Figures are given the 
references 1 to 6, and the corresponding parts of the 
right-hand hoisting mechanism are given the references 
1' to 6'. 

The left-hand hoisting mechanism comprises a rope 4 0 

drum 1, a tackle with loose rope wheels 2, upper rope 
wheels 3, a rope 4 designed for the load P, a compen-
sating roller 5, and a gear mechanism 6 for the rope 
drum 1. The rope drum 1, the upper rope wheels 3, and 
the gear mechanism 6 are fastened in the usual manner 4 5 

on a trolley frame (not shown). 
FIGS. 1 and 2 show diagrammatically an assembly 

apparatus in the Operating condition of the nuclear 
reactor, that is to say on completion of the assembly, 
only one rope carrying load, the other supporting no 5 0 

load. The rope 4 shown on the left in FIG. 2 runs off the 
rope drum 1 and passes over a loose rope wheel 2 of a 
pulley block 20, to a rope pulley of the top rope wheel 
3. The rope 4 is thence guided over the rope wheel 2 to 
a rope pulley of the upper rope wheel 3', which is 5 5 

shown on the right in FIG. 2. The rope passes over the 
rope wheel 2 to the compensating roller 5'. The re-
mainder of the path of the rope 4 is determined by 
repeating the sequence, the rope passing around the 
various pulleys in the reverse sequence. The rope 4'is 6 0 

guided in the same way as the rope 4, namely around 
the rope wheels 2 of the tackle 20 and also around the 
two upper rope wheels 3 and 3'. A rope compensating 
device 12 is provided only on one of the two rope roll-
ers, namely on the rope roller 5. 6 5 

The arrangement described enables only one rope to 
be loaded, while however the pulley block 20 remains 
in the centre between the two hoisting mechanisms. 

,084 
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FIGS. 3 and 4 show an assembly apparatus in accor-
dance with the invention in the actual operating condi-
tion of the nuclear reactor, in which both ropes are 
loaded. For this condition the rope 4 is guided from the 
rope drum 1 over wheels 20 of a pulley block, which 
may be composed of the pulleys 2 and 2', over the 
upper rope wheels 3, and over the compensating roller 
5 which is relieved of load, and thence back to the rope 
drum 1, only each alternate wheel of the pulley block 
20 receiving the rope 4. The rope 4' is similarly ar-
ranged, being passed over the wheels of the pulley 
block 20 which are not occupied by the rope 4. As in 
the assembly condition, the gear mechanism 6 is cou-
pled directly to a change-speed gearing 11, but in con-
trast to the assembly condition the gear mechanism 6' 
is drivingly connected by means of a relatively short 
shaft 9' to the change-speed gearing 11. The change-
speed gearing 11 is also this time so adjusted that a 
hoisting speed of V is possible with a load P. At each of 
the compensating rollers 5 and 5' a spring is shown in 
FIGS. 3 and 4, and this is intended to indicate a known 
rope compensating device 12 and 12'. 

In the actual operating condition according to FIGS. 
1 and 2, the rope compensating device may be so ad-
justed that only one of the hoisting mechanisms, either 
the left-hand or the right-hand mechanism, is loaded 
and the rope of the hoisting mechanism not carrying 
the load will run without load in accordance with safety 
requirements, while in the event of the other rope 
breaking it will be immediately ready for use, or the 
two ropes may equally share the load in accordance 
with FIGS. 3 and 4. Similarly, in accordance with FIGS. 
1 and 2 a load P can be lifted at the speed V by one of 
the hoisting mechanisms while the other hoisting mech-
anism is in reserve in accordance with the more strin-
gent regulations, in order likewise to lift the load P at 
the speed V in the event of the breakage of the first 
rope. In accordance with FIGS. 3 and 4 two hoisting 
mechanisms each lift P/2 at the speed V. Double safety 
is also achieved in this manner. It should also be men-
tioned that in the operating condition the trolley frames 
of the hoisting mechanism are coupled, by any known 
means, a short distance from one another. 

The compensating rollers 5 and 5' are fastened ad-
justably on their respective trolley frames, so that in the 
assembly condition (two-trolley operation) they are 
disposed practically vertically below the rope drum 1 
or 1' respectively and in the actual operating condition 
(single-trolley operation) they are disposed obliquely 
below the rope drum 1 or 1' respectively, in the direc-
tion of the common pulley block. 

In the drawings the rope compensating device 12 is 
represented symbolically by a spring, but other known 
forms of construction, for example those which operate 
through a lever mechanism, a toothed rack, a pressure 
cylinder or a spindle, may also be used according to the 
invention for the purpose indicated, provided that a 
compensating device of this kind can be made opera-
tive and inoperative. 

We claim: 
1. An assembly apparatus for nuclear reactors, com-

prising two hoisting mechanisms each having rope 
drum means and associated gear mechanisms, each of 
said hoisting mechanisms having independent hoisting 
ropes which are coupled to a common pulley block and 
its respective drum means, each of said hoisting mecha-
nisms also has means to couple the other rope of the 
other hoisting mechanism so as to distribute the load 
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between said hoisting mechanisms, a change-speed 
gear mechanism, or shiftable gear mechanism for the 
selective adjustment of difference hoisting speeds for 
the two hoisting mechanisms, a drive connection for at 
least one gear mechanism which permits different dis- 5 

tances between the said gear mechanism and the 
change-speed gearing, a motor common to both the 
hoisting mechanisms, a horizontally movable rigid con-
nection between the two hoisting mechanisms which 
permits different distances between the latter, said rope 1 0 

coupling means having a rope compensating device 
selectively adjustable to be operative or inoperative. 

1. An assembly apparatus according to claim 1, 
wherein the change-speed gearing has exchangeable 
pairs of gears for the selective adjustment of propor- 15 

tionate output rotational speeds. 
3. An assembly apparatus according to claim 1 

wherein the change-speed gearing has exchangeable 
pairs of gears for the selective adjustment of output 
rotational speeds which are in a ratio to one another, 
particularly in the ratio of 1 : 2. 

4. An assembly apparatus according to claim 1 
wherein the drive connection between the change-
speed gearing and one gear mechanism comprises ex-
changeable shafts of different lengths. 

5. An assembly apparatus according to claim 1, 
wherein the rope compensating device is connected to 
an adjusting device. 

6. An assembly apparatus according to claim 1, 3Q 
wherein said rope coupling means has rope wheels 
which are combined to form a common pulley block 
with the same axis of symmetry, 

7. An assembly apparatus according to claim 1, 
wherein the ropes are designed for a load P, the 3 S 
ehange^speed gearbox for two hoisting speeds V and 
V/2, and the drive meter for a power PV. 

8. An assembly apparatus for nuclear reactors, com-
prising two hoisting mechanisms each having rope 
drum means and associated gear mechanisms, each of 4( ) 
said hoisting mechanisms having independent hoisting 
ropes which are coupled te a common pulley block and 
its respective drum means, each of said hoisting mecha-

4 5 

6 
nisms also has means to couple the other rope of the 
other hoisting mechanism so as to distribute the load 
between said hoisting mechanisms, a change-speed or 
shiftable gearing for the selective engagement of differ-
ent hoisting speeds for the two hoisting mechanisms, a 
drive connection for at least one of the gear mecha-
nisms which permits different distances between the 
said gear mechanism and the change-speed gearing, a 
motor common to both the hoisting mechanisms, a 
horizontally movable rigid connection between the two 
hoisting mechanisms which permits different distances 
between the latter, and a rope compensating device 
which is selectively adjustable to be operative and inop-
erative, wherein to achieve double safety in the loading 
of one rope in the operating condition an adjustable 
rope compensating device is provided for only one of 
the hoisting mechanisms. 

9. An assembly apparatus for nuclear reactors, com-
prising two hoisting mechanisms each having rope 
drum means and associated gear mechanisms, each of 
said hoisting mechanisms having independent hoisting 
ropes which are coupled to a common pulley block and 
its respective drum means, each of said hoisting mecha-
nisms also has means to couple the other rope of the 
other hoisting mechanism so as to distribute the load 
between said hoisting mechanisms, a change-speed or 
shiftable gearing for the selective engagement of differ-
ent hoisting speeds for the two hoisting mechanisms, a 
drive connection for at least one of the gear mecha-
nisms, a drive connection for at least one of the gear 
mechanisms which permits different distances between 
the said gear mechanism and the change-speed gearing, 
a motor common to both the hoisting mechanisms, a 
horizontally movable rigid connection between the two 
hoisting mechanisms which permits different distances 
between the latter, and a rope compensating device 
which is selectively adjustable to be operative and inop-
erative, wherein to achieve double safety in the operat-
ing condition for the uniform loading of both ropes 
each rope is guided over the common pulley block and 
over a rope wheel in each case. 

* * * * * 
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