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UNITED STATES

PATENT OFFICE.

AXEL G. W. WEDBERG, OF FLORAL PARK, LONG ISLAND, NEW YORK. .

APPARATﬁ'S FOR MOLDING HOLLOW CONCRETE WALLS.

Applicaticn filed May 3, 1920, Seris_,l No, 378,533,

T'o-all whom it may concern.

Be it known that I, Axgr G. W. WEDBERG,
a2 subject of Sweden, residing at Floral
Park, Long Island, State of New York,
Lave invented a certain new and useful Ap-
paratus for Molding Hollow Concrete Walls,
of which the following is a specification.

This invention is a process of and appara-

- tus for molding hollow concrete walls, the
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object being primarily to economically pro-

duce a monolithic structure characterized by

dead air spaces or chambers for heat and
cold insulation purposes and wherein certain

. sirata of concrete at the inner surface and

the outer surface of the wall are joined in
such a way as to add stability to the wall
and at the same time minimize the filtration
of moisture through the material composing
the wall. :

Tn carrying into practice the process of
{his invention, there is utilized a plurality of
collapsible forms assembled in a certain or-
der within a space bounded by an exterior
form, said collapsible forms being positioned
to leave spaces between the margins of the
collpasible forms and within the exterior
form, which spaces are charged with con-
crete material in such manner as to result in

- the production of an inner concrete strata
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and an outer concrete strata, the two strata
heing joined, and the whole producing a sec-
tion of & wall of definite thickness, height
and length. After molding such a wall sec-
tion, the interior forms are collapsed so as
to free or release the same from the molded
wall section, and they are raised to definite
positions and again assembled so that a fur-

ther section of the wall is molded upon the

wall section first molded, and these opera-
tions are repeated until the several walls are
completed. : .
~ According to the mode of procedure, I
employ spacers for separating the collapsible
forms, said spacers being positioned inter-
mediate the edge portions of the forms and
«aid spacers being separated relatively to
cach other and mechanically connected for
handling as a unit, said spacers operating to
mold webs which join the inner and outer
sirata of the wall. These spacers are in-
tended to be displaced after the operation of
‘molding the wall shall have been completed,
and this results in concrete webs of narrow
cross section, the same being advantageous

Renewed November 22, 1921. Serial No. 517,152.

forthe reason that the quantity of concrete
in the webs is minimized so as to reduce the
filtration of moisture through the wall in
vainy or damp weather.

Another part of the invention consists in
the collapsible form the body of which is a
continuous sheet, or substantially continu-
ous, sheet of metal of a desired cross section,
and with the marginal portions in overlap-
ping relation. Within the space bounded by
the metal body is encased an operating
mechanism embodying a plurality of rock
shafts, certain levers, and links, so connected
and arranged as to rigidly lock the metallic
body when in operative position, and which
mechanism can Le operated easily so as to
¢lide one marginal portion of the body upon

‘the other marginal portion, thereby reduc-

ing the cross sectional dimensions of the
form as an entirety and permitting it to be
released from surtace contact with the mold-
ed wall, to the end that said form may be
withdrawn from the wall or shifted therein
as the work of molding the wall may re-
quire.

Other purposes and functions of the in-
vention will appear from the following de-
scription taken In connection with the draw-
ings, wherein— o

Figure 1 is a vertical sectional elevation of
2 eollapsible form embodying this invention.

Figure 2 is a sectional plan view thereof-

in the plane of the dotted line 2—2 of Fig-
ure 1.

Figure 8 is a sectional plan view on the
line 3—38 of Figure 1 of a part of the col-
lapsible form at the overlapping part of its
metal body, showing on an enlarged scale
the locking means for said lapping part
thereof. -

Figure 4 is a sectional side elevation 1llus-
irating at different sections the formation of
a hollow concrete wall as the product of the
method in accordance with this invention.

Figure b is a cross section showing the
collapsible form within an exterior form for
molding the concrete wall.

Figure 6 is a vertical cross section on the
iine 6—6 of Figure 4 showing the completed
wall,

Figures 7 and 8 are horizontal sectional
views of the completed wall in the planes of
the dotted lines 7—7 and 8—8 respectively
of Tigure 4. :
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Figuare 9 is a horizontal detail section il-
lustrating the relation of a spacer to two
adjacent collapsible forms.

Figure 10 is a detail perspective view of
a series of the connected spacers.

In carrying my invention into practice, it
is preferred to employ collapsible forms, a
preferred construction being shown in Fig-
ures 1,2 and 8. Said form embodies a con-
tinuous shell or casing A, composed prefer-
ably of a continuous, or substantially con-
tinuous, metal sheet, the same being of a
length suitable for the purpose and of a de-
sirect crozs section, such as the oval cross
cection illustrated in Figure 2. The shell
is stiffened by the employment of a number
of metallic straps, @, pesitioned internally
and at suitable intervals, said straps being
suitably afiized to the metal body. The
chell is open at the top and bottom and in
the top edge thereof is provided a plurality
of notches 0. The marginal edges of the
shell are positioned in lapping contact as
shown in Figure 2 and move clearly indi-
cated in Figure 3, the said lapping edges
being formed in a particular way to pro-
vide for the required collapsing of the form
in order to free it from surfave contact with
the molded concrete. As shown in Figure 3,
the edge d is folded or doubled backwardly
upon itself co as to produce an over-hanging
lip d” with an intermediate space @2, wheveas
the other margin or edge ¢ of the metal shell
is formed with a rib ¢, the latter being pro-
vided with a web ¢? and with a lip ¢®. The
ribbed part ¢’ of the margin e extends in-
wardly so as to position the web e¢? in the
space ¢* between the overhanging lip d” and
the marginal edge d, thus affording the de-
sired overlap of one part e to the other part
d of the shell, the construction and arrange-
ment heing such as to allow the one part to
have a limited sliding movement relatively
to the other part provided said overlapping
parts are free from restraint. The marginal
part e is extended well beyond the web e
so as {o result in a mnose f which is tapering
and has a desired close contact with the mar-
ginal part 7, and in this marginal part d
adjacent the line of overlap is a plurality
of slots g, the latter accommodating the
cam heads B’ of a plurality of locking levers
B. Theze levers are positioned interiorly of
the collapsible form, at suitable intervals in
the length thereof, each lever being pivoted
en o fulerum bolt 37 supported in brackets
h* fixed to the inside of the sheet metal body
A. The cara head B’ of cach lever termi-
nates in a hook 0* which, in the operative
position of the lever shown in Figures 2
and 3, is forced through the slot ¢, so that
the hock is in contact with the lip ¢® of
marginal part e, and as a result of pivoting
the lever to the mareinal part o, said lever
B end its cam head B operates to lock the
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two parts d, ¢, from sliding movement rela-
tively to each other.

The levers B form parts of a system of
locking devices positioned interiorly of the

metal shell for internally stiffening said

shell so.as to resist the compression of the
concrete material in the process of molding
the hollow wall. Associated with the sys-
tem of locking devices just referred to are a
plurality of rock shafts C, D, independent
of each other and mounted for rotative
movement in appropriate brackets, ¢’, fixed
at desired intervals to the interior of the
shell A. Said rock shafts extend lengthwise
of the shell, for nearly the length thereof,
and at the upper end of each shaft it is
provided with means, such as the polygonal
stud d’, and with a crank C?, for the pur-
pose of applying power to said shafts, and
each of them, so as to rotate the shaft C
or Din thebearings. As shown in Figure 1,
the crank C? it fitted to the studs &’ of the
two shafts, and remains applied to said
shafts below the top edge of the shell, so as
to preclude rotative movement of said shafts.

The rock shaft D is provided at intervals
corresponding to the spacing apart of levers
B, with crank arms ¥, to the outer ends of
which are pivoted links E’, the other ends
of which links are pivoted to the outer ends
of said levers B.

The levers B and links B’ are adapted to
have thrust bearing contact with a ledge af-
forded by an angle iron K2 attached to the
inside of the shell A, and as the lever B is
pivoted at b’ to one side of the shell, where-
as the thrust bearing afforded by the angle
iron E? is on the opposite side of the shell,
the levers B, cranks B, and links B’ afford
means for stiffening the shell internally
thereof.

The other rock shaft C is provided at in-
tervals with double cranks ¥, each having
two arms / /. To one arm f of each double
crank I is pivoted one end of a lever (3, the
other end of which is pivoted at ¢’ to one
side of the shell, said pivoted end of the
lever having in the operative position shown
in Figure 2 a-thrust bearing against an an-
gle iron ¢2 fixedly attached to the inside of
the shell. To the other arm f of each
double crank F is pivoted one end of a link
H, the other end of which link is mounted
on the bolt 5" of one lover B. As will be
noted by reference to Tigure 2, the rock
shaft O is mounted on the shell at one side
thereof, whereas the levers & are pivoted at
g to the opposite side of the shell, and, fur-
ther, said rock shaft.C is connected by the
levers G and the links ¥ with the opposite
side wall of the chell so that the levers B,
B, the links E” G and H and the two rock
shafts constitute a plurality of devices dis-
tributed or spaced within the shell for am-

v stiffening the latter internally thereof
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against the compressure effect of the con-
crete material in the process of molding the
hollow -wall. ’ :

- The rock shafts and the parts associated
therewith afford means for quickly and
easily releasing the form so as to secure a
relative sliding movement of one marginal
part e to the other marginal part 4, and to
attain. this function the operator rotates

shaft D so as to break the toggle afforded by

arms B, links E’ and levers B, the effect of
which is to withdraw the cam heads B” from
the lip ¢, and thereafter the operator ap-
plies the crank to the shaft C and rotates
the latter, thus releasing the levers G and
links H from the locking effect of the tog-

‘ole G H. The rotation of the shafts C D

successively and the operation of the parts as-

- sociated therewith imparts sliding movement

of the marginal part ¢ to the other corre-
sponding part d of the shell A, whereby said
shell is so reduced in its cross sectional di-
mension as to release said shell from surface
contact from the molded material. -

A desired number of the collapsible forms
heretofore described are utilized in the proc-
ess of molding a hollow wall according to
this invention and substantially as depicted
in Figures 4 and 8 inclusive of the drawings.

According to this part of the invention, a
foundation I is first provided in any way
known to the art, it being usual to mold the
foundation T from concrete material in a
well known manner. During the installa-

5 tion of the concrete foundation, it is pre-

ferred to attach to the top edge thereof a
plurality of narrow centering members, i,
the same being shown in Figures 4, 5.and 6

as thin metal strips, the said strips being par-:

tially embedded in the concrete material of
the foundation so as to allow the top edge
of the centering strips to project for an ap-
preciable distance above the top edge of said
foundation I, said strips ¢ being positioned
substantially centrally with reference to the
top face of said foundation, see Figure 4.

A desired: number of collapsible forms,
each of the character heretofore described,

are positioned within an external mold, J,.

the same being constructed as usual in the
art of molding concrete.

As shown, the external mold extends up-
wardly from the foundation to a suitable
height, equal say to the height of the first

story of the building to be erected, and, fur- -

ther, said external mold is equal in length to

the foundation, although the dimensions are
© the spacer blocks in each vertical series be-

not material. S
Positioned within the external mold J are
a desired number of the collapsible forms A,
the same resting upon the foundation.
~ The collapsible forms are 'spaced rela-
tively to each other, and are spaced, also,
with-respect to the side walls of theexternal
mold, the effect of which spacing of the

o

forms 1'elat_ively to thé external mold:is to-

produce the external strata and the internal

strata of concrete requisite for the produc-’

tion of the wall, whereas the spacing of the.

forms relatively to each other resnlts in-the

molding of the concrete to produce bridge:

members, the latter operating to join the
outer and inner strata of the concrete wall,
see Figures 6, 7 and 8. ‘

The spacing of the collapsible forms in
the desired order within the external mold
is effected by spacer blocks K interposed
between the narrow portions of the oval
forms, see Figure 9. A row of these spacer
blocks is- employed between two adjacent
forms, see the left hand portion of Figure
4, and for convenience in handling the row
of spacer blocks to enable the row to be posi-
tioned as a ‘unit within the external mold,
the blocks of said row are mechanically con-
nected by a metal strip X’, see Figure 10.

The blocks are wedge shaped in cross sec-
tion, each block being provided in its longi-
tudinal faces with concave seats o, the cur-
vature of which conforms to the radius of
the metal shells A of the collapsible forms
at the narrow end portions thereof, see
Figure 9. The mechanical bond K" in the
form of a strip is fitted in a recess o’ pro-
vided in one concave face of each block K,
in order that said strip K’ may be arranged
flush -with the blocks of the row, and said
blocks XK and the bonding strip are fastened
together by suitable means, such as by the
screws p, whereby the blocks of each row
are adapted to be handled as a unit.

The row: of blocks K operate primarily

to: space the’collapsible forms, and in addi-

tion to this function said blocks serve the
purpose of retaining the forms in operative
positions within the external mold, for the
reason that the cross sectionally curved end
portions of said forms are in contact with

the .concave. seats 0o of said blocks K, see:
TFigure 9, thus positioning the forms A

accurately within the external mold prior
to pouring and tamping the concrete.

The row of blocks are required to be posi-
tioned. and retained accurately within the
external mold ‘J, and to this end the lower-
most block of each row is provided with a
notch or recess §; see Figures 4 and 10, which
notch or recess receives the centering mem-
ber 7 attached to the foundation L. R

The vertical series of wedge shaped spacer

blocks K  occupies the space between the

narrow portions of two adjacent forms A.

ng sq,para,ted with reference to each other,
see Figures 4 and 10. The spacer blocks K
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after molding and setting of such material,
the effect of which is to leave slots % in the
webs %’ which join theé inner strata m to the
outer strata m” of the material comprising
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the hollow wall M, see Figures 6 to 8 in-
clusive. -

After placing the desired number of col-
lIapsible forms A in position within the ex-
ternal mold, and prior to dumping in the
mixed concrete material, it is preferred to
fixedly lock said collapsible forms in posi-
tion by the employment of a top locking
member, shown in Figures 4 and 5 as a T
shaped bar L which is received in the
notches & provided in the top edges of the
collapsible forms. This locking member is
flush: with the top edges of the collapsible
forms, or substantially so, and over each
form A is positioned a cover O, the latter
closing the chamber of said collapsible form
so as to preclude the entry of concrete ma-
terial into the form.

The operatior. of molding a hollow wall
of concrete material is as follows:—After
the centering strips ¢ are molded in the
foundation, the external mold J is erected
thereon, and the desired number of col-
lapsible forms A and the required rows of
spacer blocks K, are placed within said
external mold, said spacer blocks K being
positioned between the forms A and in con-
tact therewith so as to accurately locate the
collapsible forms within the external mold
and to retain said forms in operative posi-
tions within said mold J. The row of
spacer blocks are located by the strips 4 on
the foundation, and are retained in place by
said strips 4. The forms are locked to-
gether at their upper ends by the T bar L,
and covers O are placed upon the upper
ends of said forms A. Concrete material
is now deposited in the mold so as to fill
the spaces intervening: the external mold
and the forms A, and also to fill the spaces
between the forms A except where the con-
crete is excluded by the spacing blocks K,
the concrete being tamped as is usual. The
concrete material is alowed to stand for a
proper time in order that it may set and
harden, after which the T bar L. is removed
and the forms A are collapsed, whereupon
the external mold is removed, and thereupon
said external mold and the forms A may
be reset for molding the second story of the
building according to the procedure herein
disclosed; but prior to resetting the forms
for molding the upper story or stories, keys
L/ are set in the slots of the concrete, said
keys serving-the purpose of a support for
the forms A when placed in pesition upon
the part of the wall previously molded; the
keys. I” being so positioned upon the con-
crete as to support the forms A in a man-
ner to preclude the conerete poured for
molding the upper story from passing below
the keys and into the spaces M’ of the hol-
low wall.

The. operation of molding a wall as herein
described produces a hollow wall character-
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ized by air spaces or chambers M’ and com-
posed of an outer strata m and an inner
strata m” of concrete material, which strata
are joined by webs 2. When the wall is
set and the forms A are withdrawn, the
wedge shaped blocks K should be driven out
of the concrete material in the web %, such
displacement of the blocks resulting in the
formation of slots % in the connecting webs
k" between the inner and outer strata of ma-
terial. The presence of these slots is desir-
able for the reason that they reduce the
volume of concrete material in the connect-
ing webs %, thus minimizing the seepage of
moisture through the concrete material in
wet weather. It is not desired to restrict
the invention to the use of displaceable
spacer blocks between the collapsible forms
for the reason that I may, in some cases,
omit said spacer blocks and resort to the
employment of metallic bridge pieces as the
connecting means between the outer strata
and the inner strata of the concrete material.

Having thus fully described the invention,
what I claim as new and desire to secure by
Letters Patent is:

1. A collapsible form for molding hollow
concrete walls embodying a body formed of
a substantially continuous shell, and means
on the edge portions of said body for limit-
ing the movement of said edge portions so
as to preclude a relative separating move-
ment between said edge portions and the for-
mation of an opening or space intermediate
said edge portions, in combination with
operating means for expanding and contract-
ing said body.

2. A collapsible form for molding hollow
concrete walls embodying a body, the mar-
gins of which are flanged and overlapped to
preclude a relative separating movement and
to secure a limited sliding movement by
which the form is expanded and collapsed, in
combination with operating means posi-
tioned internally of the body and including
elements by which the lapped edges are re-
strained from sliding movement.

3. A collapsible form for molding hollow
concrete walls embodying a body the mar-
gins of which are flanged and overlapped to
preclude a relative separating movement and
to secure a limited sliding movement by
which the form is expanded and collapsed,
in combination with a plurality of levers
for locking said lapping edge portions
against relative movement, and a system of
toggle devices for internally stiffening the
body and for actuating said levers to lock
and release the lapped edge portions of the
body.

4. A collapsible form for molding hollow
concrete walls embodying a body the mar-
gins of which are flanged and overlapped
to preclude a relative separating movement
and to secure a limited sliding movement by
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which the form is expanded and collapsed,
in combination with a plurality of rock
shafts, a plurality of locking elements oper-
ated by one of said shafts for locking and
releasing the lapping edge portions of the
body, and a plurality of toggle devices op-
erated by the other rock shaft for expand-
ing and contracting the body.

5. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and collapsible forms within
said mold, of spacer elements free from
mechanical attachment to said collapsible
forms, said spacer elements being positioned
for surface contact with adjacent collapsible
forms.

6. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned within said mold, of a row
of spacer elements in contact with said col-
lapsible forms, the elements of said row
being separated one from the other to allow
the formation of bridge members in molding
the wall from concrete. ;

7. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned within said mold, of a row
of spacer elements positioned within the
mold and in contact with adjacent forms,
and means for mechanically connecting the
spacer elements of said row.

8. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned within said mold, of a con-
nected row of spacer elements, and means
contacting with a spacer element of said row
for initially locating the row of spacer ele-
ments with reference to the positions to be
occupied by the collapsible forms. '

9. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned within said mold, of a row
of spacer elements positioned intermediate
said forms, each spacer element being pro-
vided with a seat conforming to the cross
sectional contour of the form and in contact
therewith.

10. Tn an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned within said niwold, of a row
of spacer elements positioned within the
mold and intermediate said forms, said
spacer elements being in contact with said
forms and operating to retain the latter
within the mold during the period of charg-
ing said mold with concrete, and means for
locating said row of spacer elements within
said external mold.

11. In an apparatus for molding hollow

‘concrete walls, the combination with an ex-

S

ternal mold, and collapsible forms positioned
therein, of a spacer-locating strip arranged
within the external mold at the bottom

thereof, and a connected row of spacer

blocks the lower one of which is notched
for engagement with said spacer-locating
strip, said spacer blocks contacting said col-
lapsible forms.

12. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned within said mold, of a row
of spacer elements sepavated one from the
other, and a strip attached to said spacer
clements and connecting the same to the end
that the row of spacer elements are adapted
to be handled as a unit.

13. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned within said mold, of a row
of connected spacer blocks, the lower one of
which is provided with a notch, and a fixed
positioning member extending into said
notch for locating the row of spacer blocks
within the mold.

14. In an apparatus for molding hollow
concrete walls, the combination with an ex-
ternal mold, and a plurality of collapsible
forms positioned therein, of a row of spacer
clements in contact with said forms and for
locating the latter with reference to the ex-
ternal mold, and bars for locking the forms
in position relatively to the external mold.

15. In an apparatus of the class described,
the combination with an external mold, and
a plurality of forms positioned therein to
produce a mold space, of a spacer carrying
member, means for locating said spacer car-
rying member in definite relation to said
forms, and a plarality of spacer elements
supported by said spacer carrying member.

16. In an apparatus of the class deseribed,
the combination with an external mold, and
a plurality of forms positioned therein to
produce a mold space, of web molding- ele-
ments positioned intermediate said forms,
said web molding elements being connected
together in a relatively separated position
by a strip to leave openings intermediate
said web molding elements, said openings
being in communication with the mold space.

17, In an apparatus of the class described,
the combination witl an external mold, and
a plurality of forms positioned therein to
produce a mold space, of web molding ele-
ments positioned ~intermediate. said forms,
said web molding elements being wedge
shaped in cross section and being connected
together in a relatively spaced position by
a strip to leave openings intermediate said
elements. :

In testimony whereof, I have signed my
name hereto this 28 day of April, 1920.

AXEL G. W. WEDBERG.
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