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1. 

3,363,393 
METHOD AND EQUIPMENT FOR ERECTING 
MULT-STOREY BUILDING STRUCTURES 
Erik Johan von Heidenstam, 58 Regeringsgaten, 

Stockholm, Sweden 
Filed Nov. 8, 1963, Ser. No. 322,562 

13 Claims. (C. 52-745) 

The present invention is related to an improved method 
of erecting a multi-storey building structure by the so 
called lift-slab technique and to an equipment for carrying 
out the method. 
When erecting a building with the so-called lift-slab 

technique the slabs, which will form the floors of the upper 
storeys and the roof of the buildings, are fabricated at 
a base level upon one another straight below the position 
which the floor-slabs are to occupy in the erected building 
structure so that a stack of floor-slabs are formed at this 
base level. The base level, at which the slabs are cast 
upon one another on a ground plate, coincides normally 
with the ground level or the level of the ground floor in 
the building, but may also lie below or above the ground 
level and e.g. coincide with the level of a basement floor 
in the building or with the level of the first or second 
storey in the building. In the last-mentioned case the first 
storey or the first and the second storeys respectively of 
the building must be erected previous to the casting of 
the slabs for the upper storeys of the building. Previous 
to or after the casting of the floor-slabs vertical load 
bearing columns are erected, which are to form permanent 
load bearing members in the building structure. In addi 
tion to these comparatively slender load bearing columns 
also other vertical load bearing members of the building 
structure may be erected, as e.g. certain load bearing 
walls, staircase-towers, elevator towers or the like. 

In high buildings having a plurality of storeys the load 
bearing columns must normally consist of several sections 
disposed upon one another and spliced together, said sec 
tions being normally called the first tier, the second tier 
etc. of columns. When the column comprises two or sev 
eral tiers of columns disposed upon one another, at first 
only the lowermost or first-tier columns are normally 
erected. The floor-slabs are made in as large sections as 
possible and preferably so that each floor-slab covers the 
entire area of the corresponding storey in the building, 
due to which the slab plates will have to cooperate with 
a large number of load bearing columns; the plurality of 
them being situated in openings provided in the slab 
plates. - 

When the slabs have set after the casting, they are lifted 
up by means of jacks either one after the other or in 
groups along the vertical load bearing columns and any 
other load bearing members of the building structure that 
may have been pre-erected, until the slabs have been raised 
to their intended final positions in the building structure, 
where they are attached to the columns and those other 
load bearing members if any. 
The invention is primarily concerned with the lifting of 

the slabs along slender vertical load bearing columns of 
the type mentioned above. The invention can, however, 
also be used for the erection of building structures, in 
which in addition to such load bearing columns also other 
vertical load bearing members, as e.g. walls, staircase 
towers, elevator towers, are present, along which the slabs 
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are to be raised. In such cases the method according to 
the invention can be used for the lifting of the slabs along 
the load bearing columns as well as along the other load 
bearing members or alternatively used only for the lifting 
of the slabs along the load bearing columns or the majority 
thereof, whilst the lifting of the slabs along the other load 
bearing members and eventually along some of the 
columns is carried out in some other suitable way. 

In the method previously most frequently used for lift 
ing the slabs one has mounted jacks, normally hydraulic 
jacks, on the top of the load bearing columns or the 
erected tiers thereof and these jacks have been provided 
with lifting rods hanging down from the jacks parallel 
with the columns. The lower ends of these lifting rods 
have thereafter been connected to one or several of the 
slabs on the ground level and subsequently lifted together 
with the attached floor-slabs along the columns by the 
jacks. When the slabs attached to the lifting rods have 
been raised to their desired position, the slabs have been 
connected to the load bearing column and the lifting rods 
have been disconnected from these slabs and lowered by 
means of the jacks and connected to one or several of 
the slabs remaining on the ground level for the lifting of 
these slabs. This operation has been repeated until all 
slabs are raised from the ground level. If the load bearing 
columns are already from the beginning erected to their 
total height in the building, all floor-slabs can in the man 
ner described above be raised to their final intended posi 
tions in the building structure and in these positions be 
permanently attached to the columns. In higher buildings, 
where at first normally only the lowermost tier of columns 
is erected, those floor-slabs which do not have their final 
position within this first tier of columns are lifted to a 
position immediately below the top of the first tier and 
are in these positions only temporarily connected to the 
columns. Thereafter the next tier of columns is erected 
and those slabs which are temporarily parked near the 
top of the first tier are by means of the jack equipment 
lifted further along the next, newly erected tier of columns. 

This previously used method has, however, several very 
serious disadvantages, which are primarily caused by the 
fact that the jacks are mounted on the top of the load bear 
ing columns of the erected tiers of the columns. As the 
height of each tier of columns normally corresponds to 
the height of 3 to 4 storeys in the building, it is evident 
that the mounting and adjusting of the jacks on the top 
of the columns is a time-consuming and dangerous work. 
The other parts of the lifting equipment, as e.g. the hy 
draulic tanks, hydraulic pumps and the control means, 
will, however, occupy a considerable areal space and must 
consequently be mounted on the uppermost floor-slab in 
the stack of slabs fabricated at the ground level or even on 
the ground itself beside the building structure to be 
erected. 

Due to this it will be necessary to have long flexible hy 
draulic tubes between the jacks on the top of the columns. 
and the parts of the lifting equipment mounted on the 
uppermost floor-slab or the ground respectively and these 
hydraulic tubes are very expensive and get easily damaged. 
Often it is also necessary to have electric signal conductors 
between the jacks and the control means arranged upon 
the uppermost slab and all these long hydraulic tubes 
and electrical conductors get easily entangled and pinched 
during the lifting operation. 
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When the load bearing columns consist of several tiers 
of columns spliced together and at first only the lower 
most tier of columns is erected, it is evidently not possible 
with this previously used lifting method to erect the next 
tier of columns, until the lifting of the slabs along the 
lowermost tier of columns has been completed and the 
jacks have been removed from the top of these first-tier 
columns. When the next tier of columns has been erected, 
the jacks must be remounted and readjusted on the top 
of the columns, before the lifting of the slabs can be con 
tinued. The erection of a new tier of columns upon a 
previously erected tier of columns will consequently re 
quire a considerable time and a lot of work, and con 
sequently an extensive and effective use of the expensive 
jack equipment will be impossible. Also during this opera 
tion of dismounting and remounting the jacks upon the 
top of the columns the long flexible hydraulic tubes will 
easily be damaged. 
A further serious disadvantage of this previously used 

lifting method is caused by the fact that each column must 
during the lifting of the slabs be loaded to its entire 
length, due to which the Euler conditions will be un 
favourable and the risk of buckling of the columns con 
siderable if the height of the tiers of columns is large, 
particularly when the uppermost slab is raised. On the 
other hand, however, it is advantageous, if the height of 
each tier of columns is large, as this will give a small 
number of splicing operations and as the total costs for 
the manufacture of the supporting column will be smaller 
if the length of each column section is large. This is 
particularly true, when the columns are made of pre 
stressed concrete. 
Another method for lifting the slabs along the load bear 

ing columns has also been previously used. In this method 
the load bearing columns are provided with permanent 
gear or tooth racks, along which the jacks can climb up 
along the columns while lifting a number of slabs con 
nected to the jacks. This method has certainly the advan 
tage that the load bearing columns will not be loaded to 
their entire length but only in the part situated below 
the uppermost floor-slab, due to which the danger of 
buckling of the columns will be considerably smaller 
than in the lifting method described above. The method 
has, however, the serious disadvantage that the load bear 
ing columns will be very expensive due to the permanent 
gear or tooth racks for the jacks. Further all the slabs must 
be lifted from the ground level at the same time in one 
single lifting operation, due to which the jacks must be 
very strong and will become correspondingly expensive. 
If one does not wish to lift all the slabs from the ground 
level at the same time, the jack equipment must evidently, 
when some of the slabs have been raised along the load 
bearing columns, be dismounted from the uppermost slab 
and remounted on the uppermost one of the slabs still 
remaining on the ground level. Such an operation is of 
course very time- and work-consuming. 

In the method according to the present invention all 
the disadvantages of the previously used methods for lift 
ing the floor-slabs, when erecting a building structure with 
the so-called lift-slab technique, are eliminated and the 
method according to the invention makes it possible to 
lift the slabs to their final positions in the building struc 
ture very rapidly and with a minimum of manual work. 
In the method according to the invention one uses for the 
lifting of the slabs along the load bearing columns a 
plurality of reversible, preferably hydraulic, jacks of the 
type which cooperates with a lifting rod and is capable 
of moving a load attached to the jack in either direction 
along the lifting rod or alternatively moving the lifting 
rod together with a load attached to the rod in either 
direction relatively to the jack. According to the invention 
the jacks are disposed close above the uppermost slab to 
be lifted and adjacent to the different load bearing 
columns. For the first lifting step the jacks are connected 
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4. 
to the uppermost slab and possibly also to one or several 
of the slabs immediately below the uppermost slab, whilst 
the lifting rods are connected to the load bearing columns 
at a predetermined point above the uppermost slab, after 
which the jacks are started to move upwards along the 
stationary lifting rods, thereby lifting the uppermost slab 
and any additional slabs connected to the jacks along the 
load bearing columns, to a point immediately below the 
point of connection for the lifting rods to the columns, 
where the lifted slabs are attached to the columns. There 
after the lifting rods are disconnected from the load bear 
ing columns and their lower ends are connected to one or 
several of the uppermost slabs still remaining on the 
ground level, after which the jacks, which are now sta 
tionary, are operated to lift the lifting rods and the slabs 
connected thereto along the columns to the desired posi 
tions for these lift-slabs, in which positions the slabs are 
attached to the columns. Before the lifting step last de 
scribed it is preferable to disconnect the jacks from the 
slabs first lifted and attached to the columns and instead 
to connect the jacks directly to the columns. In this way 
the slabs first lifted and attached to the columns will not 
be loaded during the second lifting step by the weight of 
the slabs lifted during this second lifting step. When the 
Second lifting step has been completed, the lifting rods are 
disconnected from the slabs raised during this lifting step 
and are lowered so that their lower ends can be con 
nected to any slabs still remaining on the ground for lift 
ing these slabs in the same manner. This lifting operation 
is repeated until all slabs have been lifted from the 
ground level and during all the lifting steps those slabs 
which are raised to their final positions in the building 
Structure are attached to the load bearing columns in 
these positions, whilst the other slabs, if any, are raised 
to immediately below the initial point of connection for 
the lifting rods to the columns and are only temporarily 
attached to the columns at this point. 
For the further lifting of slabs only temporarily con 

nected to the load bearing columns the lifting rods are 
again connected to the columns at a higher point, after 
which the jacks are disconnected from the columns and 
reconnected to the uppermost or the uppermosts of the 
slabs and started to move up along the now once more 
stationary lifting rods, thereby lifting the uppermost slabs 
connected to the jacks to immediately below the new 
point of connection for the lifting rods to the columns, 
where the uppermost slabs are again attached to the 
columns. Thereafter the jacks are, in the same way as de 
Scribed before, disconnected from the slabs last lifted and 
instead connected to the columns, whilst the lifting rods 
are disconnected from the columns and connected with 
their lower ends to any still remaining slabs temporarily 
attached to the columns below the first point of con 
nection for the lifting rods, so that these slabs can be lifted 
further by means of the lifting rods. 

In the method according to the invention it is preferred 
to arrange also all other parts of the lifting equipment 
besides the jacks, as e.g. hydraulic tanks, hydraulic pumps 
and control means, on the uppermost slab to be raised, 
as this will give considerable advantages. 
When erecting building structures, which comprise in 

addition to the normal load bearing columns also other 
load bearing members, as e.g. walls, staircase towers, 
elevated towers or similar members, which are used for the 
lifting of the slabs, the lifting method according to the in 
vention can be used not only at the normal load bearing 
columns but also at the other load bearing members. It is, 
however, also quite possible, when erecting such a build. 
ing structure, to use the method according to the inven 
tion only at the load bearing columns, whilst the lifting 
of the slabs along the other load bearing members is 
carried out in Some other way, e.g. by means of jacks 
mounted on the top of the other load bearing members 
in the manner of the previously used lifting method de 
scribed above. 
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The method according to the invention has the obvious 
advantage that the lifting jacks as well as all other parts 
of the lifting equipment can be mounted upon the upper 
most slab to be raised, due to which the mounting and 
adjusting of the lifting equipment can be carried out in 
a short time without any hazard. Furthermore, no long 
and expensive, flexible, hydraulic tubes are required be 
tween the jacks and the hydraulic pumps, but the hy 
draulic network can consist almost completely of sta 
tionary pipe conduits arranged on the uppermost slab. 
If flexible hydraulic tubes are necessary adjacent to the 
jacks, which may possibly be moved somewhat relative to 
the uppermost slab during certain steps of the lifting proc 
ess, these hydraulic tubes will be very short. Due to this 
it will also be possible, without heavy costs, to give the 
hydraulic network a larger flow area, whereby the losses 
in the hydraulic network are reduced. 

Furthermore, the upper ends of the load bearing 
columns will be completely free from the lifting equip 
ment so that the erection of the next tier of columns can 
be carried out at the same time as the slabs are lifted 
up along the lower tier of columns. Consequently, the lift 
ing process does not have to be interrupted for the erec 
tion and splicing of the tiers of columns, due to which the 
total time for lifting the slabs can be considerably reduced. 
Furthermore no dismounting whatsoever of the jacks and 
subsequent remounting and readjusting of them in an 
other position will be necessary, when a new tier of col 
umns is erected upon a previously erected tier of columns. 
This results in an additional, very considerable reduction 
in the time and amount of work necessary for the lifting 
of the slabs. 
A further advantage of the lifting method according 

to the invention is that the load bearing columns do not 
have to be loaded to their entire length during the lifting 
of the uppermost slab. The first point of connection for 
the lifting rods and the jacks respectively during the lift 
ing of the slabs can quite simply be located at only a 
portion of the total height of the columns or the first 
erected tier of columns, so that the danger of buckling 
of the columns is reduced. It is consequently quite possible 
to give the tiers of columns the largest height, preferred 
with respect to the number of splicing operations for the 
columns and the costs of manufacture of the columns. 
Another advantage is that the lifting rods can be shorter 
than the total height of the tiers of columns, whereby the 
manufacture, the handling and the transport of the lift 
ing rods will be simplified and less expensive. 

In the method according to the invention it is preferable 
to arrange two or several jacks at each load bearing 
column symmetrically around the column, whereby a 
symmetrical loading of the column during the lifting of 
the sabs can be easily ascertained. 
A lifting equipment for lifting slabs along vertical load 

bearing columns, when erecting a multi-storey building by 
the so-called lift-slab technique, comprises according to 
the invention a plurality of reversible, hydraulic jacks, 
each provided with a lifting rod and capable of moving 
a load attached to the jack in either direction along the 
lifting rod or alternatively moving the lifting rod with a 
load attached thereto in either direction relative to the 
jack, means for Supplying and removing pressure medium 
to and from said jacks and control means for the opera 
tion of the jacks, said jacks being disposed close above the 
uppermost of the slabs to be raised adjacent said vertical 
load bearing columns, said lifting rods being connectable 
alternatively to the load bearing columns at a point above 
the uppermost slab or with their lower ends to anyone of 
the slabs located below the uppermost sab, whilst said 
jacks are connectable alternatively to the load bearing 
columns at a point above the uppermost slab or to said 
uppermost slab. 

In a lifting equipment according to the invention also 
the means for supplying and removing pressure medium 
to and from the jacks respectively as well as the control 
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6 
means for the operation of the jacks are preferably ar 
ranged upon the uppermost lift-slab so that the entire 
lifting equipment is disposed on this slab. 
For the erection of building structures comprising in 

addition to normal load bearing columns also other verti 
cal load bearing members, as staircase towers, Walls and 
similar members, a lifting equipment according to the in 
vention can in addition to jacks for the lifting of the 
slabs relatively to the columns also comprise jacks for 
the lifting of the slabs relatively to the other load bearing 
members, in which case the last-mentioned jacks can be 
arranged either in the same way as the jacks at the load 
bearing columns or in some other way, e.g. on the top of 
said other loading bearing members. 

Other advantages and further novel features of the 
present invention will become more fully apparent from 
the following discussion and description in conjunction 
with the accompanying drawing in which: 

FIGS. 1A and 1B are schematic illustrations of different 
stages in the process of lifting the slabs along vertical 
load bearing columns, consisting of two tiers of columns 
disposed upon one another and spliced together, when 
erecting an eight-storey building structure by the novel 
method according to the invention. FIGS. 1A and B 
show only one of the load bearing columns in the build 
ing structure and those parts of the lifting equipment 
which cooperate with this column. The arrangement of 
the lifting equipment at the other load bearing columns 
can be exactly or in principle the same. The number of 
load bearing columns is determined inter alia by the di 
mension and the weight of the slabs to be raised and by 
the general construction of the building structure and does 
not influence the lifting technique according to the in 
vention and neither substantially the arrangement of the 
lifting equipment. Nor is the lifting method according to 
the invention and those parts of the lifting equipment con 
cerned with the lifting of the slabs relative to the load 
bearing columns substantially changed, if the building 
structure in addition to the normal load bearing columns 
also comprises other types of load bearing members, as 
e.g. walls, staircase towers or elevator towers, which are 
used for the lifting of the slabs. 

FIG. 2 is a detailed and partially sectional illustration 
in a larger scale of the portion of the equipment show, 
within the frame A in FIG. 1A-a. 

FIG. 3 is a cross section through the same portion of 
the equipmentaong the line III-III in FIG. 2; 

FIG. 4 is a detailed elevation in a larger scale of the 
portion of the equipment shown within the frame B in 
F.G. 1A-a, and 

FIG. 5 is a cross section through the portion in FIG. 4 
along the line V-V in FIG. 4. 

Referring to the drawing the arrangement of the exem 
plary lifting equipment according to the invention will 
now be described. The lifting equipment comprises for 
each load bearing column 1 two hydraulic, reversible jacks 
2 cooperating with each one of two lifting rods 3. The 
lifting rods are threaded and each jack comprises a hy 
draulic cylinder consisting of end plates 4, 5 and a cylin 
drical casing 6. Within the hydraulic cylinder a piston 7 
is movable in the longitudinal direction of the lifting rod. 
Further, the jack comprises two nuts 8 and 9 rotatable 
around the lifting rod 3. The upper nut 8 is cooperating 
with the piston 7, whilst the lower nut 9 is cooperating 
with the lower end plate 5 or an additional end plate 10, 
which is permanently connected to the hydraulic cylinder 
of the jack. The upper nut 8 is connected to a sprocket 
wheel 11 rotatable in the upper end plate 4 in such a way 
that the nut 8 can be displaced in an axial direction but 
not rotated relatively to the sprocket wheel 11. The lower 
nut 9 is in the same way connected to a sprocket wheel 12 
rotatable in the lowermost end plate 10. The different 
parts of the jack casing are kept together by four bolts 13. 
The jack casing is provided with four additional bolts 14, 
which may aid in keeping the jack casing together but 
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which primarily are intended for the connection of the 
jack to a load or a support and with this object these bolts 
are so long that they project above the upper end and be 
low the lower end of the jack. 
The invention is, however, not restricted to the use of 

jacks of this type but also other jacks are usable, provided 
they are capable of moving a load in either direction along 
a lifting rod or alternatively of moving the lifting rod to 
gether with a load in either direction relatively to the jack. 
It should also be pointed out that a jack of the type shown 
in the drawing may comprise several, cooperating, hy 
draulic cylinders instead of only one, as shown in the 
drawing. 
The two jacks 2 at the load bearing column are dis 

posed symmetrically relatively to the column on opposite 
sides thereof and carry a U-shaped console 5, which is 
attached to the jacks preferably in such a manner that 
each jack can be pivoted relative to the console about a 
vertical axis through the point of connection beween the 
console and the jack. The console 15 supports two, prefer 
ably hydraulic torque motors 16 and 17. The output shaft 
of the upper torque motor 16 is provided with a sprocket 
wheel 18, which by means of an endless chain 9 is coul 
pled to the sprocket wheels 11 on the two jacks 2. The 
console 15 supports three guide wheels 20, 2, 22 for the 
chain 19. In the same manner the lower torque motor 17 
is provided with a sprocket wheel 23, which by means of 
a chain 24 is coupled to the lower sprocket wheels 12 of 
the two jacks 2. The upper nuts 8 of the two jacks can 
consequently be rotated by the torque motor ió, whilst 
the lower nuts 9 of the jacks can be rotated by the torque 
motor 17. The torque motors 16, 17 can form a single 
structural unit or may be substituted by a single torque 
motor having two independently rotatable output shafts. 
The torque motors are of such a type that they can ro 
tate the nuts of the jacks in either direction around the 
lifting rods. 
The jacks and the torque motors are in a manner not 

shown in the drawing connected to an equipment for sup 
plying and removing pressure medium to and from the 
jacks and the torque motors respectively. This equipment 
can be of a conventional type or any other suitable type 
and is preferably located on the uppermost floor-slab I. 
The control equipment for the control of the operation of 
the lifting equipment is preferably also located on the 
uppermost floor-slab I. This control equipment may be 
connected through electrical signal conductors to signal 
means arranged on the jacks for supplying information to 
the control equipment regarding the position and the state 
of operation of the jacks. 
The jacks can move in either direction along the lifting 

rods or alternatively move the lifting rods in either direc 
tion relatively to the jacks. If the jack is to move upwards 
along the lifting rods, which in this case are assumed to be 
stationary, pressure medium is supplied to the hydraulic 
cylinder of the jack above the piston in the position of the 
jack shown in FIG. 2. The piston will now rest against the 
upper nut 8 and consequently be stationary with respect 
to the lifting rod, whilst simultaneously the jack casing 
is lifted upwards relatively to the lifting rod. During this 
process the upper nut 8 is locked and can consequently 
not be rotated by the torque motor 16. The lower nut 9 
on the other hand will be rotated by the torque motor 7 
upwards the lifting rod a distance substantially corre 
sponding to the displacement of the jack casing relatively 
to the lifting rod. The nut 9 may be provided with means 
for limiting its rotation so that the nut is rotated a precise 
predetermined distance. Thereafter pressure medium is 
supplied to the jack below the piston 7, whilst pressure 
medium is discharged from the space above the piston. 
During this process the jack casing will be resting upon 
the lower nut 9 and consequently be stationary relative to 
the lifting rod. The piston 7, however, will be lifted up 
wards relative to the rod and in doing so release the nut 
8, which is rotated by the torque motor 16 a distance Sub 
stantially corresponding to the displacement of the piston 
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3. 
relative to the lifting rod 3. The jack has thus returned to 
the state shown in FIG. 2 but has been moved a distance 
upwards the lifting rod 3 corresponding to the length of 
the mutual movement between the piston and the casing 
of the jack. It is evident that the jack can in a correspond 
ing way be moved downwards the rod, if the nuts are ro 
tated in the opposite direction downwards the rod and the 
pressure medium is supplied to the space below the piston 
during the working strokes and to the space above the 
piston during the return strokes and provided that the 
movement of the jack downwards along the lifting rod is 
counteracted by a force directed upwards. 

In the above description of the operation of the jack 
it has been assumed that the lifting rod is stationary 
and the jack movable. It is evident that, if instead the 
jack is stationary, it can move the rod either upwards 
relative to the jack or downwards relative to the jack pro 
vided that the movement of the lifting rod is counteracted 
by a force directed against the direction of movement of 
the rod. 
As shown in FIG. 2 the jacks can be connected to the 

two uppermost lift-slabs I, II by means of the lower ends 
of the connection bolts 14. These bolts can be inserted 
through openings in the uppermost lift-slabs I, II and be 
provided with nuts 24, 25 respectively on the lower sides 
of the lift-slabs so that the jacks, if they are started to 
move upwards the lifting rods 3 while these are stationary, 
will lift the two uppermost lift-slabs I, II. The lower ends 
of the lifting rods can be lowered through openings 26 
in the lift-slabs, as shown in FIG. 2. The lower end of 
the lifting rods can be provided with a head 27, consist 
ing e.g. of a nut threaded on the lower end of the lifting 
rod. The openings 26 in the lift-slabs III-VIII have the 
general shape of a key-hole so that the heads 27 on the 
lifting rods 3 can engage anyone of these lift-slabs, e.g. 
the lift-slab V as shown with dotted lines in FIG, 2. If 
the jacks are stationary relative to the columns 1, any 
desired number of the lift-slabs III-VIII can consequently 
be lifted along the columns by means of the lifting rods 
of the jacks. Around the openings provided in the lift 
slabs for the load bearing columns 1 steel collars are nor 
mally cast into the lift-slabs, in which collars the openings 
for the lifting rods 3 and the connection bolts 14 of the 
jacks can be provided. 
As shown in FIGS. 4 and 5 the lifting equipment com 

prises also for each load bearing column 1 a connection 
member 28, which can be moved along the column and 
temporarily connected to the column. In the embodiment 
of the invention shown in the drawing this connection 
member 28 consists of an inner frame 29 surrounding the 
column 1 and displaceable along the column. This frame 
can be stationarily attached to the column in certain pre 
determined positions, e.g. by bolts 30 inserted below the 
frame 29 into recesses in the flanges of the column 1. 
There are, however, several other manners, in which the 
frame 29 may be temporarily attached to the load bearing 
column 1. The connection member 28 comprises further 
an outer frame 31, which is connected to the inner frame 
29 through pivots 32, so that the outer frame 31 is 
tiltable relative to the inner frame 30 about an horizon 
tal axis, centrally located relative to the load bearing col 
umn. The two opposite sides 33 of the outer frame 31, 
which are situated above the jacks associated with the 
load bearing column, are rotatable relative to the outer 
frame 31 about horizontal pivots 34 which are parallel 
with the pivots 32. The side members 33 are provided 
with vertical through-openings, through which the lifting 
rods 3 are inserted. The lifting rods are provided with 
nuts 35 resting against the upper side of the side mem 
bers 33 of the frame 31 so that the lifting rods 3 are sup 
ported by and hang down from the connection member 
28. The side members 33 of the frame 31 are on their 
lower sides provided with connection plates 36, which 
are provided with openings fitting the upper ends of the 
connection bolts 14 of the jacks. If the jacks are moved 
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to a position immediately below the connection member 
28, the bolts 14 of the jacks can consequently be inserted 
through the openings in the connection plates 36 and be 
provided with nuts 37 on the upper side of the connection 
plates so that the jacks will be hanging in the connection 
member 28 and thus be connected to the load bearing col 
umn 1. Due to the fact that the outer frame 31 of the 
connection member 28, in which the lifting rods 3 and 
the jacks 2 are alternatively hanging during the lifting 
operations, is tiltable about a horizontal axis centrally 
located relative to the load bearing column and that the 
side members 33 of the frame 31, in which the lifting 
rods and the jacks respectively are hanging, are rotatable 
relative to the frame 31 about horizontal axes, a sym 
metrical loading of the load bearing column 1 during the 
lifting operations is ascertained. 
FIGURES 1A and 1B show the different stages of the 

lifting process, when the lift-slabs are raised along the 
load bearing columns by means of the lifting equipment 
described above and with the lifting technique according 
to the invention for the erection of an 8-storey build 
ing structure having load bearing columns consisting of 
two tiers of columns 1a and 1b disposed upon one an 
other and spliced together. FIG. 1A-a shows schemati 
cally the starting position for the lifting process, in which 
position all eight lift-slabs I-VIII are disposed upon one 
another at the ground level in the positions in which they 
have been fabricated. Only the first-tier column 1a has 
been erected and the connection member 28 is connected 
to the first-tier column 1a at a height corresponding to 
about three storeys. The lifting rods 3 are by means of 
the nuts 35 hanging in the side members 33 of the con 
nection member 28 in the manner shown in FIG. 2, 
whilst the jacks 2 are hanging in the lifting rods 3 and 
are connected to the two uppermost lift-slabs I, II by the 
lower ends of their connection bolts 14 in the manner 
shown in FIG. 2. 
The lifting equipment can be mounted in the follow 

ing way: The connection member 28 is arranged on the 
first-tier column a previous to the erection thereof. When 
the first-tier column 1a has been erected and all lift-slabs 
I-VIII have been fabricated at the ground level, the 
lifting rods are inserted from below through the openings 
provided for them in the titable side members 33 of the 
connection member 28. For this operation the connection 
member 28 may be temporarily raised a distance along 
the first-tier column ia and subsequently lowered again 
and connected to the first-tier column a in the desired 
position. Thereafter the tiltable frame 31 of the connec 
tion member 28 is adjusted in an exactly horizontal posi 
tion and temporarily locked to the inner frame 29 in 
this horizontal position. Thereafter the two lifting rods 3 
are adjusted so that they are disposed on exactly the 
Same height and in exactly the same position with respect 
to their threads. During and after the adjustment of 
the lifting rods these can be kept in the desired position 
by suitable holding means supported by the uppermost 
lift-slab. In the adjusted position of the lifting rods the 
lower ends of the rods shall be raised a substantial dis 
tance above the upper most lift-slab so that the jacks can 
be disposed below the lower ends of the lifting rods. 
when the lifting rod has been adjusted in the manner de 
scribed above, the two jacks 2, which are interconnected 
through the console 15, are placed below the lower ends 
of the lifting rod and adjusted so that they are disposed 
at the same height and so that their pistons and nuts are 
in prescribed positions. During this operation the jacks 
may be supported from the uppermost lift-slab by a suit 
able Supporting means adjustable in vertical direction. 
Thereafter the two lifting rods are lowered by means of 
their holding means, until the lower ends of the rods 
engage the upper nuts of the jacks. The torque motor 16 
for the upper nuts in the jacks can now be started so that 
the lifting rods are threaded downward through these 
nuts, until they engage the lower nut in the jacks, after 
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10 
which also the lower torque motor i7 for the lower nuts 
in the jacks can be started so that the lifting rods are 
threaded downwards through the jacks. The holding 
means for the lifting rods can now be removed and the 
nuts 35 (FIG. 4), which preferably are split in two 
halves, are arranged round the lifting rods and tightened 
against the upper side of the frame 31 so that the lifting 
rods will be hanging down from the connection member 
28. It is now possible to remove the supporting means 
between the jacks and the uppermost lift-slab so that the 
jacks will be hanging in the lifting rods. The jacks are 
now lowered along the lifting rods e.g. by simultaneous 
rotation of the two nuts in each jack in the same direction. 
If necessary, it can be prevented that the lifting rods 3 
are rotated together with the nuts by interconnecting 
the upper ends of the lifting rods projecting above the 
connection member 28 through a U-shaped yoke plate or 
a similar member. The two jacks are lowered together 
along the lifting rods 3, until the lower ends of the con 
nection bolts 14 have been inserted through the two 
uppermost lift-slabs I, II to the position shown in FIG. 
2. During this operation the nuts 24 and 25 are threaded 
on the connecting bolts 14. As shown in the drawing the 
nuts are preferably arranged upon the connection bolts 
14 in such manner that the nuts 24 are somewhat spaced 
from the lower side of the second lift slabs II. Alterna 
tively the two uppermost lift-slabs I, II may be provided 
with necessary bolts during the fabrication of the lift 
slabs, in which case these bolts are spliced to the lower 
ends of the connection bolts 14, e.g. by threaded sleeves, 
during the mounting of the jacks. Finally, the outer frame 
31 of the connection member 28 is released so that it 
can tilt relative to the inner frame 29 and the load bearing 
column 1 about the pivots 32. 
When the lifting equipment has been mounted, e.g. in 

the manner described above, in the position shown in 
FIG. 1A-a, the lifting operation for the lift-slab is started. 
At first the jacks are started to move upwards along the 
lifting rods 3 pendent from the connection member 28, 
whereby the jacks by the lower ends of their connection 
bolts 14 will bring along the two uppermost lift-slabs I 
and II together with the lifting equipment arranged upon 
the uppermost lift-slab I. Due to the fact that the nuts 
4 on the bolts 14 are abutting the uppermost lift-slab I, 
Whilst the nuts 25 are somewhat spaced from the second 
lift-slab II, the uppermost lift-slab I will at first be sep 
arated from the second lift-slab II, before the lastmen 
tioned lift-slab is separated from the lift-slab III. In this 
Way the lift-slabs I and II are separated somewhat from 
one another at the same time as they are lifted from the 
ground level. In the example of the lifting technique ac 
cording to the invention illustrated in FIGS. 1A and 1B 
the connection member 28 is at first connected to the first 
tier column 1a at a height corresponding only to three 
storeys, in spite of the fact that the total height of the 
first-tier column is five storeys. In this way the danger 
of buckling of the column is considerably reduced during 
the initial lifting operation. There is, however, in principle 
nothing preventing, when possible with respect to the 
Euler conditions of the load bearing columns, the con 
nection member 28 from being from the beginning con 
nected to the upper end of the first-tier column. 
When the two uppermost lifting-slabs I, II together 

With the jacks 2 and the lifting equipment arranged upon 
the uppermost lift-slabs have been raised along the lift 
ing rods 3 in the manner illustrated in FIG. A-B to a 
position immediately below the connection member 28, 
the lift-slabs I, II are temporarily connected to the load 
bearing columns 1a. This connection can be made in any 
Suitable conventional manner, e.g. by lowering the lift 
slabs onto horizontal support beams temporarily inserted 
in recesses in the load bearing column 1a below the lift 
slabs. Several different methods for temporarily connect 
ing one or several lift-slabs to vertical load bearing col 
umns are known in the prior art. Thereafter the jacks are 
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lowered somewhat so that they are unloaded and dis 
charged from the two raised lift-slabs I, II, i.e. so that the 
nuts 24, 25 on the connection bolts 14 of the jacks are 
spaced somewhat from the lower surface of these lift 
slabs. During the last portion of the lifting step for the 
lift-slabs I, II the upper ends of the connection bolts 14 
of the jacks have been inserted through the openings in 
the connection plates 35 of the connection member 28. On 
the upper ends of the bolts 14 nuts 37 are now tightened 
against the connection plates 36 in the manner shown in 
FIG. 4 so that the jacks will be hanging in the connection 
member 28. Simultaneously, the lifting rods are discon 
nected from the member 23 so that they will hang in the 
jacks and their lower ends are instead connected to the 
lift-slab V remaining on the ground level. The last-men 
tioned operation is made by applying the nuts 27 (FiG. 
2) on the lower ends of the lifting rods, after which the 
lifting rods are lowered, e.g. by a simultaneous rotation in 
the same direction of the two torque motors 16, 17 in the 
jacks, until the nuts 27 on the lifting rods can be brought 
into engagement with the lift-slabs V, as shown with dotted 
lines in FIG. 2. The lifting rods can be inserted down 
wards through the keyhole-spaced openings 26 in the lift 
slabs III, IV and V due to the fact that the lifting rods 
are sufficiently elastic so that their lower ends can be 
separated somewhat from one another. The lifting equip 
ment is thus now in the position shown in FC. 1A-c. 
The jacks are now started to lift the lifting rods 3 and 

thus the lift-slabs II, IV, V along the first-tier column ia, 
as illustrated in FIG. 1A-d. During this lifting operation 
the jacks operate in the opposite direction as compared 
with the operation of the jacks during the lifting step in 
FIG. 1A-b. When the lift-slabs II-V together with the 
lifting rods have been raised to a position immediately 
below the lift-slabs I, II initially raised, the lift-slabs II, 
IV, V are temporarily connected to the first-tier column 
1a, after which the lifting rods 3 are lowered again alone, 
as shown in FIG. 1A-e. The lowering of the lifting rods 
can be carried out in the manner described above or al 
ternatively by starting the jacks to operate in the opposite 
direction as compared with the direction of operation 
during the lifting of the lifting rods together with lift 
slabs connected to the rods. In this case braking means, 
preferably arranged e.g. upon the connection member 
28, must however be applied against the two lifting rods 
so that the lowering of the rods is counteracted by a fric 
tion force, which is larger than the weight of the rod, 
whereby the jacks will be operating against a force in the 
normal way. 
The lower ends of empty lifting rods are lowered down 

wards through the openings 26 in the lift-slabs VI, VII, 
VIII still remaining on the ground level, until the nuts 
27 on the lower ends of the lifting rods can be brought 
into engagement with the lowermost lift-slab VIII. 
The jacks are now once more started to lift the lifting 

rods 3 and thus the remaining lift-slabs V-VIII along 
the first-tier column 1a as shown in FIG. 1A-f. When 
during this lifting operation the lift-slabs reach the first 
storey the slabs are lowered onto preferably permanent 
connection means on the first-tier column a provided for 
the floor slab VIII of the first storey. The lower ends of 
the lifting rods are disengaged from this slab and instead 
brought into engagement with the lift-slab VI, after which 
the lifting of the lift-slabs VI-VII is continued by means 
of the lifting rods, until the slabs reach the second storey 
in the building structure, where the two slabs are lowered 
onto preferably permanent connection means provided on 
the first-tier column 1a for the floor-slab VII of the second 
storey. The lifting equipment is now in the position shown 
in FIG. 1A-g and all slabs have been raised from the 
ground level either to their final positions in the building 
structure and in this position been permanently connected 
to the column (slabs VII, VIII) or to positions immediate 
ly below the connection point of the connection member 
28 to the first-tier column 1a and in these positions tem 
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2 
porarily connected to the columns (lift-slabs I-VI). The 
slab VI is temporarily resting upon the floor-slab VII, 
which is permanently connected to the load bearing 
columns. 
The connection member 28 must now be moved to a 

higher position on the first-tier column sa, preferably 
to the upper end thereof, so that the lifting of the slabs 
can be continued. For this purpose the jacks are dis 
connected from the connection member 28 by removing 
the nuts 37 on the upper ends of the bolts of the jacks 
and then the jacks are again connected to the uppermost 
slab I preferably by tightening nuts 38 on the bolts 14 
of the jacks against the upper surface of the uppermost 
lift-slab I so that the jacks will be resting upon this 
slab. The connection member 28 can be lifted to a higher 
position on the first-tier column 1a by first lowering the 
lifting rods 3 so that their upper ends are close to the 
connection member 28, after which the connection mem 
ber 28 is attached to the lifting rods and these are lifted 
together with the connection member by means of the 
jacks, until the connection member is brought to its new 
position, in which it is reattached to the first-tier column 
1a. Another method of raising the connection member 
28 to a higher position is to connect the connection 
member to the lifting rods by means of nuts, which 
Surround the lifting rods but are stationary relative to 
the connection member 28, after which the connection 
member, when it has been disconnected from the first 
tier column a, can be raised upwards along the column 
by simultaneous rotation of the two rods 3, as shown in 
FIG. 1B-h. The lifting rods 3 can be rotated by tem 
porarily locking the two nuts 8, 9 of the jacks 2 relative 
to the lifting rods 3 and subsequently rotating the nuts 
simultaneously and in the same directions by the torque 
motors 16, 17. In the type of jacks shown in FIG. 2 
the nuts 8, 9 cannot be reached from the outside of the 
jacks, but the nuts can of course be locked relative to 
the lifting rods by locking the sprocket wheels 11, 12 
relative to the lifting rods. In each jack only one of the 
nuts has to be locked relative to the associated lifting 
rods, if in the one jack the upper nut and in the other 
jack the lower nut is locked and simultaneously the two 
driving chains 19 and 24 for the upper and the lower 
nuts respectively are locked relative to one another so 
that they will move in synchronism. This can be easily 
obtained by locking one of the guide wheels for the upper 
chain 19 to a shaft on which the corresponding guide 
wheel for the lower chain 24 is permanently attached. 
When the connection member 28 has been raised to 

the upper end of the first-tier column ia, it is again 
connected to the column and the lifting rods are released 
from the connection between the connection member 
and the lifting rods used during the raising of the con 
nection member 28. Then the nuts 35 on the lifting rods 
3 are tightened against the upper side of the connection 
member 28 so that the rods are hanging in the connection 
member. The two jacks can now once more be started 
to move in a normal manner upwards along the lifting 
rods 3, whereby they will lift the two uppermost slabs 
I, II, which are hanging in the lower ends of the bolts 
14 of the jacks, in the manner disclosed in FIG. 1 B-i. 
When the slabs I, II have been lifted to immediately 

below the upper end of the first-tier column 1a and in 
this position been temporarily connected to the column 
and the jack has been disengaged from these slabs and 
instead connected with the upper ends of the bolts 14 to 
the connection member 28, the lower ends of the lifting 
rods 3 are brought into engagement with the lift-slab 
IV, after which the jacks can be started to lift the 
lifting rods and the lift-slabs III, IV hanging therein, 
as shown in FIG. 1 B-j. 
When the slabs II, IV have been raised to a position 

immediately below the previously lifted slabs I, II and 
been temporarily connected to the first-tier column 1a, 
the lifting rods 3 are lowered in the manner previously 
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described so that their lower ends can be brought into 
engagement with the slab VI, after which the jacks are 
started to lift the lifting rods and thus the two slabs V, 
VI, as shown in FIG. 1B-k. When during this lifting 
operation the slabs reach the third storey, the slab VI 
is permanently connected to the first-tier column Ba and 
the lower ends of the lifting rods are disconnected from 
this slab and then brought into engagement with only 
the slab V, after which this slab is lifted further to the 
fourth storey, where also this slab is permanently con 
nected to the first-tier column 1a. 

During this lifting operation it is preferred that the 
second-tier column 1b be erected and spliced to the first 
tier column 1a so that the lifting of the slabs along the 
second-tier column 1b can be immediately started, as 
soon as the lifting of the slabs along the first-tier column 
1a has been completed. 
For the lifting of the slabs I-IV along the second-tier 

column ib it is, however, necessary that at first the con 
nection member 28 is moved to the upper end of this 
second-tier column, which can be done in the manner 
previously described, by connecting the jacks to the 
uppermost slabs I, II so that they are resting upon the 
uppermost slab I and connecting the connection member 
28 to the lifting rods by means of nuts stationary relative 
to the connection member, after which the connection 
member 28 is disconnected from the first-tier column a 
and the two lifting rods 3 are rotated by the nuts of 
the jacks and the torque motors i6, 17 so that the con 
nection member 28 is threaded upwards along the lifting 
rods to the upper end of the second-tier column 1b; in 
the manner shown in FIG. 1 B-l. The second-tier columns 
1b are normally provided with temporary extension pieces 
1c, as shown in FIG. 1B-m, to which the connection 
members 28 are connected. 
When the connection member 28 has been connected 

to the temporary extension piece 1c and the lifting rods 
3 are hanging in the connection member 28 through their 
nuts 3, 5 the jacks 2 can be started to move upwards the 
lifting rods while lifting the two uppermost slabs I, II; as 
shown in FIG. 1B-m. When during this lifting step the 
lift-slabs I, II are lifted to the seventh storey, the slabs 
are lowered onto permanent connection means for the 
floor slab II, which is permanently connected in this final 
position to the second-tier columns 1b, after which the 
connection bolts 14 of the jacks are disengaged from this 
slab II and the jacks continue the lifting of only the slab 
I, until this is brought to the eighth and uppermost storey 
in the building, where the slab I is permanently connected 
to the second-tier columns 1b. The jacks are now imme 
diately below the connection member 28 and can con 
sequently with their connection bolts 14 be connected in 
the manner previously described to the connection mem 
ber 28, at the same time as they are released from the 
slah I. Thereafter the lower ends of the lifting rods 3 are 
brought into engagement with the slab IV, after which 
the rods are lifted by the jacks 2 together with the slabs 
III, IV; as shown in FIG. 1B-n. When during this lifting 
operation the slabs reach the fifth storey, the slab IV is 
permanently connected to the first-tier columns 1a and 
is disconnected from the lower ends of the lifting rods, 
which are brought into engagement with the slab II, 
which is lifted further to the sixth storey in the building 
and there permanently connected to the second-tier col 
umns 1b. 

In this way all eight floor-slabs I-VIII have now been 
lifted from the ground level, where they were fabricated, 
to their final positions in the building and in these posi 
tions been connected to the load bearing colmuns 1 in the 
building structure. Thereafter the entire lifting equip 
ment, which is arranged upon the uppermost floor slab 
I now located at the eighth storey in the building struc 
ture, can be dismounted. This is a very simple operation, 
as the uppermost floor slab I can serve as a working plat 
form just as it has done during the entire lifting process 
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14 
for those operations, which the lifting equipment has car 
ried out. 

It is obvious that the lifting technique according to the 
invention described above is applicable independently 
of the number of tiers of columns in the building struc 
ture as well as of the number of lifting steps within each 
tier of columns, i.e. the number of connection points for 
the connection members 28 within each tier of columns. 
It is also evident that the lifting technique according to 
the invention can also be used in connection with other 
types of vertical load bearing members than slender col 
umns, as e.g. load bearing walls, staircase towers or ele 
vated towers, in which case, however, the connection mem 
bers for the connection of the lifting rods and the jacks 
respectively to the load bearing members as well as the 
arrangement of the jacks with respect to the load bear 
ing members may require some modification. 

I claim: 
1. The method of erecting a multi-story building hav 

ing floor slabs connected to vertically extending load 
bearing members with jacks and lifting rods along which 
said jacks are movable, comprising the steps of: 

(a) erecting the load bearing members; 
(b) constructing the floor slabs in a vertical stack at 
a base level below the upper ends of the load bearing 
members; 

(c) lifting said slabs to vertically spaced apart loca 
tions along the load bearing members by: 

(1) connecting the lifting rods to said load bear 
ing members above said floor slabs to prevent 
vertical movement of said lifting rods relative 
to said members; 

(2) connecting said jacks to some of said floor 
slabs; 

(3) actuating said jacks and moving said jacks up 
Wardly along said lifting rods and thereby lift 
ing the floor slabs to which said jacks are con 
nected upwardly along said load bearing mem 
bers; 

(4) fixedly positioning the jacks relative to the 
load bearing members above the floor slabs; 

(5) disconnecting said lifting rods from said load 
bearing members and fixing them to at least 
Some of the remaining said floor slabs; and 

(6) actuating said fixedly positioned jacks and 
elevating said lifting rods relative to said jacks 
and thereby lifting the floor slabs attached to 
Said lifting rods relative to said load bearing 
members; 

(d) the erection of the load bearing members and the 
construction of said floor slabs being carried out in 
any desired order; and 

(e) thereafter connecting the floor slabs to the load 
bearing members at said vertically spaced apart lo 
cations. 

2. The method of claim 1, comprising: 
(a) lifting the slabs by said lifting rods in at least two 

groups; and 
(b) lowering said lifting rods relative to said jacks 

after all but the last group of slabs is lifted. 
3. The method of claim 2, wherein said lifting rods 
allowered by jacking them downwardly with said 
JacKS. 

4. The method of claim 1, comprising: 
(a) elevating said lifting rods relative to said jacks 
and lifting at least some of said floor slabs to eleva 
tions adjacent those at which said lifting rods were 
originally fixed to said load bearing members; 

(b) thereafter fixedly connecting said lifting rods to 
Said members at higher elevations; 

(c) repeating the steps of connecting the jacks to some 
of the floor slabs at said adjacent elevations, actu 
ating the jacks and moving them upwardly along said 
lifting rods, fixedly positioning the jacks relative to 
the load bearing members, disconnecting said lifting 
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rods and fixing them to some of the remaining floor 
slabs at said adjacent elevations, actuating said fix 
edly positioned jacks and elevating said lifting rods 
relative to said jacks to lift to still higher positions 
at least some of the floor slabs first lifted to said 
elevations adjacent those at which said lifting rods 
were originally fixed to said load bearing members. 

5. The method of claim 4, comprising: 
(a) reconnecting said lifting rods to said load bearing 
members at a higher elevation at least one additional 
time; 

(b) repeating the steps of connecting the jacks to some 
of the floor slabs, actuating the jacks and moving 
them upwardly along said lifting rods, fixedly posi 
tioning the jacks relative to the load bearing mem 
bers, disconnecting said lifting rods and fixing them 
to some of the remaining floor slabs, actuating said 
fixedly positioned jacks and elevating said lifting rods 
relative to said jacks to lift predetermined numbers 
of Said floor slabs to elevations closely adjacent those 
at which said lifting rods are reconnected on Succes 
sive occasions to said members. 

6. The method of claim 1, wherein there are at least 
two jacks symmetrically arranged around each of said 
load bearing members to thereby impose symmetrical 
loads on said members. 

7. The method of claim 1, together with the steps of: 
(a) detachably connecting extensions to the tops of 

said load bearing members; and 
(b) in at least one of the aforesaid lifting steps con 

necting the stationary ones of the lifting components 
to said extensions, whereby the uppermost of the 
floor slabs may be raised to a location at the upper 
ends of the load bearing members. 

S. The method of erecting a multi-story building hav 
ing floor slabs connected to vertically extending load 
bearing members with jacks and lifting rods along which 
said jacks are movable, comprising the steps of: 

(a) erecting a lower tier of the load bearing members; 
(b) constructing the floor slabs in a vertical stack at 
a base level below the upper ends of the load bear 
ing members; 

(c) lifting said slabs upwardly to vertically spaced 
apart locations along the load bearing members by: 

(1) connecting the lifting rods to said load bear 
ing members above said floor slabs to prevent 
vertical movement of said lifting rods relative to 
said members; 

(2) connecting said jacks to at least some of said 
floor slabs; 

(3) actuating said jacks, thus moving Said jacks 
upwardly along said lifting rods and thereby lift 
ing the floor slabs to which said jacks are con 
nected upwardly along said load bearing mem 
bers; 

(4) fixedly positioning the jacks relative to the 
load bearing members above the floor slabs; 

(5) disconnecting said lifting rods from said load 
bearing members and fixing them to at least 
some of the remaining slabs; 

(6) actuating said fixedly positioned jacks ele 
viating said lifting rods relative to said jacks 
and thereby lifting the floor slabs attached to 
said lifting rods relative to said load bearing 
members; 

(7) erecting at least a second tier of load bear 
ing members on said lower tier of load bearing 
members to increase the height of said mem 
bers; and 

(8) lifting at least part of said floor slabs to levels 
above the first tier of said members by repeat 
ing the steps of paragraphs (c) (1)-(c)(6); 

(d) the erection of the load bearing members and the 
construction of said floor slabs being carried out in 
any desired order; and 
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(e) thereafter connecting the floor slabs to the load 
bearing members at said vertically spaced apart lo 
cations. 

9. The method of claim 8, comprising: 
(a) lifting the floor slabs by said lifting rods in at 

least two groups; and 
(b) lowering said lifting rods relative to said jacks 

after all but the last group of slabs is lifted. 
40. The method of claim 8, wherein the sequence of 

steps set forth in paragraphs (c) (1)-(c)(6) is repeated 
at least once for each tier of load bearing members. 
1. The method of erecting a multi-story building hav 

ing floor slabs connected to vertically extending load 
bearing members with jacks, lifting rods along which 
said jacks are movable, and connecting means for con 
necting said jacks and said lifting rods to said load bear 
ing members, comprising the steps of: 

(a) erecting the load bearing members; 
(b) constructing the floor slabs in a vertical stack at 
a base level below the upper ends of the load bear 
ing members; 

(c) lifting said slabs to vertically spaced apart loca 
tions along the load members by sequentially: 

(1) fixing said connecting means to the upper ends 
of the lifting rods; 

(2) elevating said lifting rods with said jacks until 
said connecting members reach positions above 
the uppermost one of said slabs; 

(3) fixing said connecting members to said load 
bearing members at said elevated positions to 
thereby fixedly position said lifting rods rela 
tive to said load bearing members; 

(4) connecting the jacks to some of Said slabs; 
(5) actuating said jacks and moving said jacks 
upwardly along said lifting rods and thereby 
lifting the floor slabs to which said jacks are 
connected upwardly along said load bearing 
members; 

(6) disconnecting said lifting rods from and fix 
ing said jacks to said connecting means to thereby 
fixedly position said jacks relative to Said load 
bearing members; 

(7) connecting the lower ends of said lifting rods 
to remaining ones of said slabs; and 

(8) actuating said fixedly positioned jacks and 
elevating said lifting rods relative to said jacks 
and thereby lifting the floor slabs attached to 
said lifting rods relative to said load bearing 
members; 

(d) the erection of the load-bearing members and the 
construction of said floor slabs being carried out in 
any desired order; and 

(e) thereafter connecting the floor slabs to the load 
bearing members at said vertically spaced apart lo 
cations. 

12. The method of claim i, comprising: 
(a) disconnecting said connecting members from said 

jacks and said load bearing members; and 
(b) repeating at least once at least the steps of fixing 

said connecting means to the upper ends of said lift 
ing rods, elevating said lifting rods with said jacks 
until said connecting members reach positions above 
the uppermost one of said slabs, fixing said connect 
ing members to said load bearing members at said 
elevated positions to thereby fixedly position said 
lifting rods relative to said load bearing members, 
connecting the jacks to some of said slabs, and ac 
tuating said jacks and moving Said jacks upwardly 
along said lifting rods and thereby lifting the floor 
slabs to which said jacks are connected upwardly 
along said load bearing members to further elevate 
at least some of said floor slabs. 

13. The method of claim 1, comprising: 
(a) lifting the slabs by said lifting rods in at least two 

groups, and 
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(b) lowering said lifting rods relative to said jacks 
after all but the last group of slabs is lifted. 

2,867,111 
2,996,284 
3,028,143 
3,028,707 
3,053,015 
3,179,374 
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