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This invention relates to the erection of tall buildings of
30 floors and more.

Tall buildings may have mascnry facades or they may
be covered with a concrete or metal facing. Masonry
facades usually require plastering and involve maintenance
costs due thereto. .

Tall buildings covered with a metal facing are subject
to the infiuence of the sun rays, especially during the
summer,

In erecting tall buildings, it is necessary to comply with
all building regulations pertaining thereto. It may be re-
quired, for instance for reasons of fire safety, to provide
reinforced concrete balconies connected with the ceiling
structures to prevent spreading of a fire from floor to floor.

Conventionally, reinforced concrete balconies have
been structurally connected to the ceiling slabs by brac-
ing the supports of the largely wooden ceiling forms with
diagonal braces between the supports so as to achieve the
required rigidity and to prevent twisting and shifting of
the form supports. This makes it impossible for the form
supports io be removed as one unit from rooms having
reinforced balcony parapets and ceilings. When disman-
tling the supporis, they had to be disassembled into their
components. This is not only time consuming but it also
requires employment of experis, so as to avoid unneces-
sarily large losses of lumber used in the forms. Even when
experts are employed, losses due to parts becoming un-
usable will occur. In this conventional methed, experts
must be employed for the erection as well as for the dis-
mantling of the ceiling supporting forms.

In all known building methods providing loggia type
baiconies on all sides of the building, expensive temporary
and intermedizte scaffolds are required. It is absolutely
necessary to provide protective scaffolding, regardiess of
whether the slab for a loggia type balcony is cast on the
building site or a prefabricated slab is installed to protect
the workers installing or pouring the next slab. To pro-
vide safety during the instailation of each balcony slab,
it is mecessary to ancher the scaffolding to the next lower
balceny fioor slab.

The repeated removal and installation of the temporary
proteciive scaffolding for the balcony parapet is always
time consuming and correspondingly expensive, and these
costs are eliminated by the present invention.

The temporary scaffclds, used in the construction of
tail buildings, create an accident hazard, specifically be-
cause, as experience has shown, no windboards are used
in addition to the railing. During the dismantling of the
temporary scaffold for the balcony parapet, it becomes
necessary, to close the respective section of the street for
the whole period of the dismantiling or alternatively a
guard must be provided during the period of lowering to
the sireet the components of the parapet scaffold.

It is a general object of this invention to eliminate the
disadvantages of known types of tall buildings and build-
ing methods therefor, and to reduce building costs.

It is a specific object of the present invention to do
away with such cumbersome safety scaffolds and to
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mount a complete working and safety scaffold on &
balcony form support.

It is a more specific object of the invention to provide
a building system permitting the use of form supports
which are reusable and can easily be mounted and dis-
assembled without losses, which furthermore can be used
in the construction of tall buildings of reinforced con-
crete, without the presently extemsive need for skilled
building Iabor.

It is another cbject of the invention to eliminate the
use of the presently conventional ground supported per-
manent scaffolds, or other scaffolds like for instance the
costly working scaffolds and protective scaffolds required
for mounting of prefabricated parts of balconies, and
thus to avoid the constant repetition of mounting of work-
ing scaffolds and protective scaffolds, which considerably
reduces the building time.

It is still another object of the invention to eliminate
the need for masonry facades and concomitant plastering
and/or other facings whereby mainicnance costs are
reduced and the outer room walls may be made entirely
of glass while the glass facades remain protected from
the sun during the summer months,

The above and other objects are accomplished in ac-
cordance with the invention by providing balconies ex-
tending along the entire width of all or selected building
floors. On each floor, where a balcony is to be built, the
room walls are first erected on the ceiling of the floor be-
low, except for the outer wall of the building, A concrete
ceiling form support is then lowered into the room,
which is open towards the outside, and a balcony floor
form support is then positioned outside of the ceiling
form support, the balcony floor form support carrying a
working and protective scaffolding. The balcony floor
form support may be connected to the ceiling form sup-
port and/or it may be anchored to the balcony floor below
or to the room floor or walls. Thereupon, prefabricated
balcony parapets provided with connecting rods are
mounted in suitable grooves provided in the balcony floor
form support between the scaffolding and the balcony
floor, and the ceiling and balcony floor are now cast in
their forms to produce a concrete unit consisting of
ceiling, balcony floor and balcony parapet. After the con-
crete has set, the balcony form support is first removed,
lifted by a crane and removed to another building site,
whereupon the ceiling form support is dismantled and
moved by the crane for reuse, these steps being repeated
in the same manner at the next floor until the buiiding
has reached its intended height.

The equipment required for this methed includes large
wall forms in which, in a known manner, first two side
walls and the back wall of the individual rooms of the
respective floors are cast in concrete to which, wherever
necessary, one or more utility walls or wall parts may be
added. Furthermore, it requires supports for permanent
ceiling and balcony floor forms, each consisting of cross
beams and struts intersecting at least at four points.
Bearing sleeves are mounted at these peints for receiving
the upper ends of adjustable support pillars, which may
be telescoping jacks, so that the supports may be raised
or lowered, and which are movable on wheels mounted on
the legs of the support pillars, The balcony form support
carries a protective scaffolding with a railing and also has
grooves to receive the connecting rods of prefabricated
balcony parapets. It may also include coupling means
for connecting the balcony form support with the ceiling
form support or anchoring devices to attach the balcony
form support to the floor below or to the erected room
walls.
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The combination of the ceiling and balcony floor form
supports used in the invention, requires that for eco-
nomical reasons the design of the two components be
based on identical plans.

The supports must be removable by crane through the
opening formed by the upper edge of the balcony parapet
of the floor on which they are supported and the lower
edge of the balcony floor which was formed on the sup-
ports before dismantling of the same. Furthermore, the
loss of any reusable paris during dismantling of the sup-
ports must be avoided. The supports must be coastructed
from only a few basic components so that only com-
mercially available girder sections and a few basic com-
ponents have to be kept in stock for the construction of
form supports of different sizes.

The few basic elements include a form, four easily
removable support pillars, and bearing sleeves on form
supports to receive the upper ends of the pillars.

The individual componenis of all the basic elements
are identical for all sizes of forms so that only a few
individual parts have to be kept in stock.

The bearing sleeves form rigid joints of the form sup-
ports and will absorb all stresses which may develop due
to shifting or twisting of the support pillars relative to
the forms. Consequently the mounting of diagonal braces
between the pillars is not required. Another advantage of
this arrangement is that the supporting pillars can easily
be removed and that the upper ends of the supporting
pillars can be made immovable by lecking bolts.

The invention will now be described in further detail
and explained with reference to the attached drawing
wherein

FIG. 1 is a plan view showing a form for casting a
concrete room wall;

FIG. 1a is a cross sectional view along line Y;—Y; of
FIG. 1;

FIG. 1b is a cross sectional view along line X;—X; of
FIG. 1;

FIG. 2 is a side elevational view of a support for a
concrete ceiling form;

FIG. 2a is a front elevational view
showing the cranks for operation of
pillars;

FIG. 2b is a sectional view showing details of the ceil-
ing form mounting;

FIG. 2¢ is a top view of the support shown in FIG. 2;

TIG. 2d shows further details of the ceiling form
mounting;

FIG. 3 is a cross sectional view of two superposed
concrete ceilings E1 and E2 integral with balcony floors
and balcony parapets;

FIG. 4 is a cross sectional view of a prefabricated con-
crete balcony parapet equipped with connecting rods; and

FIG. 4a is a cross sectional view of two superposed
concrete ceilings integral with two balcony floor members
and concrete balcony parapets.

FIGS. 1, 1a and 1b show a form for casting a con-
crete wall for a building room, including vertical sup-
ports W, and W, for the form, as well as bracing Fy for
support W, a working bracket Ay and a railing strut G.

As seen in FIGS. 2, 2a, 2b, 2c and 2d, the concrete
ceiling form A is supported by a plurality of cross beams
T1, T2, T3, T4, T5, T6, T7 and T8 carried by perpen-
dicularly extending struts L;, La, L3 and L, Telescoping
support pillars or jacks Al to A4 carry the struts at one
of their ends while their other ends rest on the floor be-
low and have pivotally attached thereto wheels R1 to R4.

As can be seen from the drawing, two connecting plates
Po are welded to the respective outer pairs T1, T2 and
T7, T8 of the cross beams while two connecting plates
Pu are welded therebelow to the struts Lj, Ly and Ls, La,
respectively, and sleeves Fb extend between each super-
posed pair of connecting plates to receive therein the up-
per ends of the support pillars or jacks. The sleeves Fb
are thus supported, through the connecting plates Po and

of the support,
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Pu, by the cross beams T1, T2 and T7, T8 as well as by
the struts L;, Lo and L, Ly

FIG. 2d shows the upper ends of the telescoping jacks
extending into the sleeves F& and held in position by two
locking bolts passing through aligned aperfures in the
sleeves and jack ends.

FIG. 3 shows a ceiling form support in position I, that
is in operational position with the telescoping jacks ex-
tended, and in position II with retracted telescoping jacks,
the wheels being folded upwardly in both instances. In
position TI1 the ceiling form support Rdt is shown moved
right to the parapet of the balcomy, with cables K1, K2
attached to the hoisting gears B1, B2 and to the hook of
the crane, the telescoping jacks having been completely
retracted and made movable by lowering the wheels R.
Position IV shows the ceiling form D suspended in hori-
zontal position from cables K1, K2, with the front pillars
A1 and A2 removed and the back pillars A3, Ad moved
right to the balcony parapet. Position V shows form D
in a position inclined by an angle of 45 ° relative to the
previous position in which it was horizontal. Also shown
are the cables X3 and K4 attached to hoisting gears B3
and B4 before the pillars A3 and A4 are removed.

In position I of FIG. 4a is shown in broken lines, the
support Y for the balcony floor form in operating posi-
tion, with the four sleeves Fby for attachment of pillars
Ayi-Ay4, of which only Ay4 is seen. The height of the
telescoping pillars is adjustable by spindles and the pil-
lars are movable on wheels Ry.

Position II shows in solid line the form support Y sus-
pended in horizontal positicn from the cables K1 and K4
attached to the hook of the crane, with the front pillars
Ayl and Ay2 removed and with pillars Ay3 and Ay4
moved right to the parapet of the balcony. Position 111
shows the support, which in position II was suspended
horizontally, now in an inclined position for removal.

The ceiling form support Rd¢ (FIG. 2) and the bal-
cony floor form support Y (FIG. 4q) are combined by
lowering the support Rd¢, with the pillars Al to A4 low-
ered and with the wheels R put in operative position, from
above into a room which is open in the direction of the
outer wall of the building and which is defined by walls
from which the forms have been removed. Auxiliary jacks
H are first used to support the support Rdt, whereupon
the telescoping jacks Al and AZ are cranked up so that
the wheels R may be folded upward. The cranks are then
operated again until the pillars Al to A4 are supported
by the floor. The lower element A of the ceiling form D
is then put in a horizontal position at the required level
by manipulating the telescoping jacks Al to A4.

The support Y for the balcony form is now placed on
the balcony floor in front of form support Rdt. At this
point the pillars Ayl to Ay4 are in retracted position and
the wheels are in operating position. The support Y is
lifted to the required level by manipulation of the tele-
scoping jacks Ayl to Ay4. Auxiliary jacks are first used
to hold the support at this level so that the telescoping
jacks Ayl to Ay4 can be manipulated to lift the wheels Ry
from the ground, so that they can be folded upward. The
legs of the supporting pillars are now braced against the
floor by manipulating of the telescoping jacks Ayl to Ay4
and the support Y is put into a horizental position at the
required elevation. The prefabricated concrete parapets M
may now be set by the crane into the groove Ra provided
for this purpose in support Y. The steel reinforcement is
now put in position and the casting operation for the bal-
cony floor and the room ceiling is completed, whereby
the joining of the prefabricated part M with the balcony
floor and the room ceiling is achieved.

After this composite unit has set, the forms for the
balcony floor are dismantled in the same manner as was
described above in reference to FIG. 4a. The form sup-
port for the concrete balcony floor is now removed and
subsequently the support for the room ceiling form is
dismantled.
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For this purpose, the adjustable support pillars Al to
A4 are retracted sufficiently to permit the wheels attached
to the legs of the pillars to be lowered. The auxiliary jacks
H remain in position during this operation. The wheels
are now put on the floor by extending the telescoping jacks.
The adjustable support pillars are now lowered as much
as is required and the ceiling form support Rd¢ is now
moved on the wheels to the balcony parapet. Four equally
long cables K1 to K4, suitable for the removal of the
ceiling form D are attached to the hook of the crane.
Two cables K1 and K2 are attached to lifting gears B1,
B2 located on the side nearest to the balcony. The other
two cables are held in position by ropes. The ceiling form
D is now slightly lifted and support pillars Al, A2, lo-
cated at the front, are removed. The form support is now
moved forward as much as the rear support pillars will
permit. The ceiling form is now lowered (45°) until the
cables K3, K4, which are held by the rope, can be hooked
to lifting gears B3, B4 of the ceiling form, whereupon the
ceiling form 1is lifted and removed to be used in another
location. According to the present invention, a working
and protective scaffold is mounted on the balcony form
support to provide protection during the setting of the
prefabricated concrete balcony parapets M with their
cennecting rods into the groove Ra and during the con-
crete casting operation, by which the balcony floor, the
room ceiling and the parapet are formed into a concrete
unit. The concrete balcony thus produced is connected
with the ceiling of the respective floor as one static unit.
The reinforcing rods of the balcony floor extend accord-
ingly into the concrete ceiling.

The concrete balcony is consequently an integral part
of the respective ceiling which at that time is the highest
ceiling of the building. This can not be achieved with
similar balcony plates which have been installed sub-
sequently as a separate unit. The effect of uniting the
parapet plate with the concrete balcony floor into one unit
is that the reinforcement and the weight of the balcony
is supported by the ceiling.

The balcony form support, which is set in front of the
adjustable and remcovable ceiling form support, is equipped
on its outside with a solid scaffold and consequently a
complete working and protective scaffold is available at
the level of the respective highest concrete ceiling. This
scaffold, which is mounted on the support of the bzalcony
form, is required for the protection of the workers and
also for mounting of the concrete balcony parapet plate
until the parapet plate is properly set in position. As
scon as the concrete work in the highest ceiling of the
building has been finished, the scaffold mounted on the
support of the balcony form is no longer required. Start-
ing from the day of its completicn, the concrete parapet
plate located on each floor is an independent scaffold.
The protective scaffold on the support of the balcony
form is then no longer required. The concrete balcony
parapet plate operates as a complete protective scaffold
during the erection of partitions on each concrete floor.

The present system accordingly offers an allaround im-
proved building system, which permits the use of con-
ventional methods for the actual building procedure.
With special reference to the building expenses, the time
and the requirements for employment of skilled labor
(specifically masons and carpenters), the requirements
for such labor are reduced to 20%. Where until now 100
masons’ hours were required, no masons are needed at
all and no more than 20 hours of skilled labor are re-
quired for completion of the same job.

In respect of the time savings, the walls are not being
plastered. The walls may be immediately painted or pa-
pered although it is advantageous to smooth the walls
and tc finish them with a grinding disc.

An important advantage of the present system resides
in the possibility to complete the apartments shortly after
the concrete work has been finished and the forms re-
moved. The utility walls, which have been mentioned
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above, contain all pipes for the individual rooms. Any
subsequent building operations will therefore not inter-
fere with the finishing of the individual rooms. All final
installations may be performed from the stairway as all
waterpipes, heating pipes and power conduits are located
in utility shafts which have doors through which they
are accessible from the stairway. .

The present system not only removes completely the
necessity of erecting scaffolds but it provides a safety
scaffold consisting of the high concrete parapet om all
sides of the building, being approximately 1.20 m. high by
1.70 m. width of the balcony. This is not only of impor-
tance during the building operation and the erection of
partitions but later on it gives to the tenants an assuring
feeling of safety.

Although the space available for the removal of the
form supports is reduced by nearly 50% by the height of
the parapet of 1.20 m. the special construction of the form
support combination makes it easily possible to remove
the form supports from the completed individual rcoms
of the structure and to move them to the next floor under
construction, which is already equipped with balcony
parapets serving as scaffold. It should be noted that the
forms may be made from commercially available lumber
of at least 22 mm. thickness. This is also a comstructive
improvement and pricewise a remarkable factor because
heretefore it was necessary to use wooden beams and
boards in the substructure. The forms according to the
invention are attached to the support by countersunk
bolts and nuts. The countersunk holes are filled in, and
the large form plates are prepared with grooves, spliced
and glued together, so that the resultant wall is smooth
like a mirror when the form is removed.

As a further development of the invention, all partitions
and room walls have, at the front facing the outside, bolt
anchors cast into the wall facing the balcony plate. Six
boli anchors are screwed into the front end of the form
with two locknuts. These six bolt anchors (3 on the left
and 3 on the right) serve for attaching the window frames.
An insulations plate, precut as to size, is located on the
front end of the partitions before the frames are attached.
The whole external face of the building consists of win-
dows or fixed glass plates.

According to the invention, a slot of about 25 mm. width
and about 150 mm. length is cut into the window frames
in alignment with the bolt anchors to facilitate the mount-
ing of the windows. Each window frame is lifted by the
crane to the balcony of the respective floor. While the
window frame is still suspended from the cables of the
crane, it is moved inside the proper position by two labor-
ers, ons side of the window frame being in contact with
one partiticn and the other side with the other partition.
Due to the length of the slot of 150 mm. and cn the other
hand the width of the slot of 25 mm. and the location of
the bolt anchor in the front end of the partitions, it is pos-
sible for two laborers utilizing the crane to mount the win-
dow frames within a very short time. The lower surface
supporting the window frames is completely level. There-
fore, the use of a spirit level or a plumb is unnecessary.
The mounting of window frames, which until now was a
job for skilled labor, can now be performed without any
difficulties by two unskiiled laborers with a fraction of the
effort previously required.

Another important object of the invention is to pravent
exposure to unpleasant solar radiation in spite of large
area windows or front walls made exclusively of glass.
So far there was no solution for this problem. It was ago-
nizing for the occupants to live in apartment buildings or
work in office buildings having large windows and a front
wall made completely of glass. Present tall buildings, es-
peciaily office buildings, have large windows but do not
have satisfactory protection against solar radiation. For
comparison purposes, it shculd be noted that temperature
readings have been made in the months of March and
April in certain tall coffice buildings, and have shown tem-
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peratures in the rooms of far above 30° C., not to speak
of temperatures during the months of May, June, July and
August. Such high temperatures reduce the working capac-
ity often to 50% or less. In many instances, they are the
cause of heart ailments.

Balconies and loggias of 1.7 m. width located, accord-
ing to the present invention, on all sides of the building,
and above all the concrete parapets of the balconies of 1.2
m. height offer an auntomatic and complete protection
against sun rays.

The foilowing facts point out the economic advantages
of the invention:

One conventional building method provides large pre-
fabricated balcony slabs. Such prefabricated copcrete slabs
must be transported to the building site on flat-bed ve-
hicles. The production of such slabs in a plant requires
practically the same production steps as would be re-
quired for production of the slabs at the building site. Dis-
regarding the cost and difficulties of the transport of the
prefabricated siabs to the building site, the actual produc-
tion in the plant is very costly. An elaborate form must
be used, the slabs must be reinforced and each musi be
separately cast. A large space is required for the produc-
tion of such slabs. To utilize the available space in the
plant, the setting time is in most instances reduced by
using steam for seiting of the slabs.

According to the invention, it is possible to produce the
balcony floor slabs jointly with the room ceilings in one
production step; no special expenses for scaffolding are
required, nor is it nmecessary to occupy any space in a
plant.

As mentioned above, it is also an object of the invention
to eliminate front wall masonry werk. For this purpose, a
paint is added during the mixing of the concrete for the
prefabricated parapets. Such paint may be a dirt repellent,
preferably dark gray-blue color, so that it becomes un-
necessary to paint the parapets either on the inside or the
outside.

It has already been mentioned that the present building
system permits planned timing of the individual steps. Ac-
cordingly all partitions on one side of the structure are
erected in one day, including pouring of the concrete. By
using high quality rapid binding concrefe, for instance
concrete Z 375, it is possible to remove the forms in the
morning of the next day after pouring of the concrete,
even if the concrete for the partitions was poured in the
evening of the previous day. The large forms are then
removed and transported to the other side of the building,
where the ceiling of the respective floor has already been
produced and where the concrete parapets constitute an
operating and protective scaffold.

After removal of the partition forms, the ceiling forms
on the opposite side of the building are removed, the
form supports for the balcony and for the room ceilings
being lowered in the manner described above.

The form support for the balcony is first removed from
the lower floor on the other side of the building and de-
posited by the crane on the next floor along the building
wail or the building front, where the partitions have al-
ready been constructed. Boli anchors, which later on will
be used for attaching of the window frames, are located
in the concrete ceiling and in the face of the partitions.
The legs of the form support for the balcony are attached
to these anchors so that it can never tip outwardly.

The use of prefabricated balcony parapets.equipped
with connecting rods makes it possible to build high build-
ings without the use of scaffolds and thus to reduce the
building expenses by 5 to 10%.

The permanent supports for the large forms are not
permanently locked but may be easily disassembled. No
losses are incurred in the process of disassembling. The
supports are comparatively light and the special construc-
tion of the carriers tremendously reduces the building time.

The new forms can easily be installed and dismantled.
They can easily be removed from the walls and are mov-
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able practically without any effort. Until now, forms were
constructed either totaily or partly from lumber and be-
came nearly unusable after dismantling. Reinstallation
of such forms was very costly.

The new building system provides in general a reduc-
tion of the building cost of up to 30%. Firstly a reduction
of wages from 100% to 20% is realized and secondly the
building time is reduced by half. On top of this, the costs
of front wall masonry, ornamentation or casing are elim-
inated.

Because the utility walls are also being used and be-
cause the pressure and the drain pipes are located outside
of the living area, it is possible to occupy the lower 8
floors of a building, which eventually may have 30 floors,
even if the construction has reached only the 10th or 11th
floor.

Because the balcony parapets are connected with the
concrete ceiling into one comcrete unit, it is possible to
mount the drain pipes of the balconies in such a way
that the rain water of the respective last floor of the
building can be disposed directly through the drainpipes.
The concrete ceiling of a floor made from concrete of
quality 300 is completely watertight. The ceiling is pro-
vided with a slight incline in each direction and forms
a roof or a completely rainproof runoff for the floor
below.

The building is constructed with the utility conduits
located in separate shafts and, therefore, only the utility
shafts have to be protected from rain.

If prefabricated balcony slabs are used, it is impossible
to remove the rain water while the construction of the
building is in progress and to protect the lower apart-
ments completely from water. Consequently, the lower 8
floors can not be used even when the structure has reached
the 10th floor, in this prior building method.

I claim:

1. A system of erecting a tall building of reinforced
concrete with balconies along the outer walls of the build-
ing, comprising the steps of

(2) building two side walls and a rear wall for each
room along the outside of the building, said side
walls and rear wall defining.,a room open to the
outside,

(1) said walls being of concrete cast in large
forms;

(b) removing the wall forms;

(¢) lowering a concrete ceiling form support into said
open room from the outside;

(d) positioning a permanently usable concrete balcony
floor form support outwardly adjacent the ceiling
form support,

(2) a scaffolding including a railing being carried
by the balcony form support and
(3) said balcony form support having a groove;

(e) mounting prefabricated balcony parapets with con-
necting rods in the greove of the balcony form sup-
port;

(f) casting concrete in the ceiling and balcony forms to
unite the ceiling, the balcony and the parapets into
an integral unit;

(g) permitting the concrete to set in the forms;

(h) removing the balcony form support;

(i) transporting the same to the next higher floor;

(j) then removing the ceiling form support;

(k) transporting the latter to the next higher floor; and

(1) repeating the afore-said steps on succeedingly high-
er ficors until the building is completed.

2. The system of claim 1, including the further step of
erecting utility walls before the ceiling form support is
lowered into the room.

3. The system of claim 1, including the further step of
anchoring the balcony form support to the ceiling form
support.

4. The system of claim 1, further including the step of
anchoring the balcony form support to a lower floor,
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5. The system of claim 1, further including the step of References Cited
anchoring the balcony form support to the side walls of UNITED STATES PATENTS
the room. . ) 1,122,771 12/1914 Lambie oo ________ 24927
6. The system of claim 1, wherein the forms are made 1,456,806 5/1923 Lancette ... ____ 52259
of large plates. 5 3255990  6/1966 Williams . .. ... 52—73

7. The system of claim 1, wherein said form supports FOREIGN PATENTS
include beams and struts for supporting the forms, and e
vertically adjustable and horizontally movable pillars car- 885,023 12/1961 Great Britain.

rying said beams and struts. FRANCIS K. ZUGEL, Primary Examiner.



