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4 Claims.

1

This invention relates to forms used to confine
and shape masses of concrete.

These forms may be used, for example, in con-
structing dams, where large sections are poured
in layers about five feet high. As each layer
solidifies, the forms are moved up to a new height
where they are placed in position for the next
pouring.

Considerable pressure is exerted on these forms
by the concrete being poured, especially when
the concrete is compacted by mechanical vibra-
tors in order to increase its density and strength.
Heretofore there has been a problem of obtain-
ing sufficient support for the forms, so that the
panels are not bowed out unduly. For that rea-
son the panels have been made rather narrow
and small. The present invention provides a
construction that enables the use of panels about
95 percent larger than heretofore. Not only is
better support given the forms by a new con-
struetion of walers or buckstays, but fewer forms
are nhecessary, and the time taken in moving
forms and adjusting them in position is corre-
spondingly reduced.

The weight and pressure of the concrete being
poured tends to push the forms out. For that
reason it is desirable that the forms be so con-
structed that they may be swung around a pivot
point toward or away from the space to be filled.
If a wall is to be vertical when the concrete has
hardened, the forms should be tilted in before
the pouring begins, as the weight of the con-
crete will push the panels out and straighten
them up.

The problem in adjustable forms has been to
obtain this necessary adjustment without sacri-
ficing strength. The present invention solves
this problem and makes possible the use of fewer
larger forms than heretofore, because the panels
are given more support. This is made possible by
the use of an improved type of waler and an
improved type of anchor block to which the
walers are pivotally connected.

A further problem solved by this invention is
that of stripping the forms from the concrete
when the concrete has hardened. In the present
invention the stripping may be done simply by
reversing the adjustment mechanism.

The form that constitutes this invention in-
cludes a panel supported by a plurality of pairs
of walers or buckstays, which are beams secured
to its back surface. The use of walers in pairs
gives a greatly increased rigidity and strength
to the form and prevents sagging in between
Each pair of walers
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is pivotally secured to an anchor block, which,
in turn, may be rigidly secured to an anchor
bolt that threads into and projects out from the
hardened concrete mass. The anchor block is
preferably located mainly or entirely below the
lower edge of the panel. Adjustment is obtained
by swinging the walers around a pivot so as to
tily the panel with respect to the anchor block.
When the adjustment means is moved to tilt the
panel in the opposite direction, it acts to strip
the panel from the concrete. . .

Other objects, features, and advantages of the
invention will appear from the following detailed
description of several embodiments thereof. It
should be understood that it is not intended to
limit the invention to these embodiments. They
are described by way of illustration, .and the
scope of the invention is defined by the appended
claims.

In the drawings:

Fig’ 1 is a view in perspective of one type of
form embodying this invention with parts of ad-
jacent forms shown secured in place on hoth
sides of the form and broken off to conserve
space. A working platform is indicated by dot-
dash lines.

Fig. 2 is a view in elevation of the left hand
side of the form shown in Fig. 1, showing one
pair of walers and the parts adjacent thereto.

Fig. 3 is a view partly in section of the form
shown in Figs. 1 and 2, taken along the line 3—3
in Fig. 2, showing the form anchored to a layer
of hardened concrete and the panel tilted in be-
fore the next layer of concrete is poured.

Fig. 4 is a view in section taken along the line
4-—4 in Figs. 2 and 3, showing the attachment
of one pair of walers to the panel.

Fig, 5 is g view in section taken along the
line 5—35 in Figs. 2 and 3, showing a load com-
pression spring which aids in stripping. the panel
from the concrete after pouring and hardening.

Fig. 6 is a view in section taken along the line
6—6 of Fig. 3, showing the roller and adjacent
parts at the bottom of the frame.

ig. 7 is a view similar to Fig. 2 of a modified
type of form, where a different type of waler is
employed together with g different type of anchor
block and a different type of adjusting and strip-
ping mechanism.

Fig. 8 is a view partly in section faken along
line 8—8 of Fig. 1. :

Fig. 9 is an enlarged view in section taken
along the line 9-—9 of Figs. 7 and 8, and showing
the screw adjustment and stripping means.

Fig. 10 is an enlarged view in section taken
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along the line 10—i0 in Figs. 7 and 8, showing
the parts adjacent the pivot point of the frame.
Fig. 11 is a view similar to Figs. 2 and 7 of
another modified type of form, having a modified
type waler together with a modified type of
anchor block and a modified type of adjusting
and stripping means: - Fig. 11 also shows a por-
tion of an ddjacent forin and how adjacent forms

may be secured together.

Fig. 12 is a view partly in section taken along.

the line 12—I12 of Fig. 11. )
Description of the form shown in Figs. 1 to 6

This form includes a ‘Pahel 20:-suppoited 'bfy"
two pairs of walers 30, 3. The walers are piv-
otally mounted to swing relatively to an anchor

block 40. Their tilt is adjusted by a jackscrew -

50, and the stripping is aided by a spring means
6§90 that opposes the tlltmg-m movement of the
jackscrew 50.

The panel 28 may be of weod or metal. If it
s made from-wood, as4llustrated in Figs. 1 to 6,
it wsually comprises .3 :plurality of boeards 21
‘hailed, bolied, or -otherwise secured to vertical
stringers 22. The vertical edge stringers 23 and
horizontal edge stringers-24 may be metal chan-
nels and there may-be an X-brace 26 across the
baék of the panel 20. -A metal panel such as the
panel 420 in Figs. 7 to: 12 is -alse suitable for
this form.

Two pairs-of walers 8, 31 are secured to two
pairs of vertical stringers 22. (See Fig. 4.) Each
waler §0, 31 is preferably a channe]l beam with
one side secured to the stringer 22. (See Fig. 4.
The two channels 38, &1 -of each pair are placed
‘back to back and are spaced apart from each
‘other. Cross bracés-32 ‘may be welded across the
outer side of each pair of walers 30, 31 to space
them apart evenly and to hold them together as
a unit,  (See Figs. 1-.and 2.) 'The increased
‘support provided by -having. pairs of walers se-
‘eured to tire back ‘of the panel 20 is a feature of
the presént inventioh. The twe channels 38, 31,
- sépaced gbotit 'a foot or more apart and acting as a
unit, give much more rigidity than a-single -chan-
. mel.  This feature makes it possible for the panels
- to e made shout 25 percent longer, with the
-advantages already explained.

Thie walers 30, 31 =are :pivotally :secured. by a
Pivot pin 85 -to -an- anchor block 408 ‘adjacent the
‘lower edge wof -the:panel 28. (See Fig. 3.) The
anthor block 40 tay -comprise a steel bracket
that #its dnst@e ‘the space between and extends
‘out beyond the walers, It should be long enough
‘to. ‘provide ‘a good base that will remain firm
against the -concrete face when the walers are
ipivoted about it. -A :plate 41 across the block’s
outer face 42 has a central -slot 43, open at its
lower -end. The slot 48 receives -an anchor bolt
‘84, which is -tightened against the plate 41 to
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that the form can be moved, and it is screwed
back into place later when the forms are raised.

By swinging the walers 38, 3{ about the pivot
&5, the panel 20 may be tilted in or out relative
to the stationary anchor block 40 (see Fig. 3).
in the form illustrated in Figs. 1 to 6, this swing-
ing adjustmens. is contrelled by a. Jackscrew 53
at the lowet efid of ‘tHe ‘walers 30, 3. A cross
brace 5! may be prov1ded on the inner edge of
the walers having an opening %2 for the jack-
screw 58. At the inner end 54 of the jackscrew

58 there may be a plate or pad 55 connected to

the .serew by. a -ball-and-socket joint 58, so that
there will ‘be-a flat plate 55 bearing sgainst the
concrete -at all times. As the jackscrew 58 is
screwed in, the plate 55 bears against the con-
crete base #5;-and the pair of walers 30, 3{ are

. swung ;around their pivot 85 in a counter-clock-

wise direction. As seen in Fig. 3 the panel 2§ is
tilted in (to the leff jii Fig.-3). To facilitate tilt-
ihg, the concrate blécks are preferahly. tholded
with. a ehamfered Upper edege, showh at 51, which
is formed. by the projecting ipper edge 58 of the
 pangl?d, .

When concrete ‘has solidified, the panel 28
tends fo stick ‘to it. “To make stripping easisr, a
10ad coimpression spring " %9 inay be mouhted
between a cross brace 6 that extends over the
walers 35,31 &rid & Dbase member portion 2. of
‘the anchor blotk 4% that extends tp between the
walers 30, 31 (seé Wigs. '3 and 5). A bolt 63
exterids through the spring 68, which being
bétween the brace 81 ang ‘the base 2 is under
initial compréssion. “The spring B8 ‘therefore
urgss thée walers $8, 31 around the pivot in a
clogkwise diréction as seen in Fig. '3; or opposite

" te that in which it.i§ uiged by the jackscrew 50,

When the screw ‘58 .ig loosened, ‘the spring. 60
helps to.pull the phnsl 20 of the concrete and

40 o swing ‘the walets 3D, 31 back.around thsir pivot

45 in place.

88, tilting them 0. the right in Fig. 3.

A At the lower end of the walers 38, 31 and usu-
ally below ‘the jackserew 58, there may be a
~bracket 18 where a platform T1.can ‘be secured
Hereé the workers can stand when they
work, as When they tighten the anchor bolt 24
on thé anchor Block 48, adjust the jackserew 59,
ahd secure adjaceént Torms togéther.

"The side. of the Walers 38, 3{ that is opposite

50 trom.the ‘bracket 1. is adjacent the concrete

block 45, Here theié may be.a shock pad of
metal, or there. may. be.a face roller 40 journaled
in a bracket 81. (Figs. 3 and 6.) The roller 80 is
used especially where the face is a sloping one

55 rather than a vertical one. It rolls over.the face

60

~hold the ‘block 40 firm against the concrete face -

45,

The Bolt 44 is threaded info the concrete base
85, the ‘threads being made as ‘each block s
ipoured, in order that there.can be an anchor to

65

‘Support-the fofm for £he next block to be cast -

" above. ‘“Forthis piirpose, atemplate46 isisecured

across the walers 30, 31 oppesite ‘an-opening 47 -

‘throtgh’ the upper -end -of- the panel 28, -and the
bolt 44a to be used to support fhe formin its next
~::p0sition ‘is ihséftea 'th‘ereth‘rough and reta.med
before.-the blbek is--poured. Before the ‘block
“dities ‘eoniplétely, this :bolt Bbg 'is unscrewed 56

of the concréte.wheén the Torm is lifted to its
next h1gher position. . The location of the roller
88 .at the lower.end of the walers. insures its
contact with.the cencrete face, when the spring
60 swings the walers.around the.pivot 25 and as
the form itself tilts oubwardiy.

The forms are: usually Jifted by .eables (not
-shown) .that are hooked -or.- otherwise secured
through {he -holes..82 in the. upper end -of .the
walersdd, 81,

Operatzorn of the form ‘shown-in Figs. 1 to -6

Prevmusly, ‘the sgoherete block: %5 will have

o been provided with &>threaded -opening, and an
anchorioolt 44:isthreaded:thersin beforeor while
“the form ds maneuvered into:position. The form

- s usually lifted-into position 'by ‘hoisting cables

- ‘that are seciireq indhe Holes 2.
75-1at thre TowerwHds of ithe 'walers ¥nay roll across

“The xollers 80
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the face of the block 45, or there may be pads
which slide along the face.

The anchor block 40 is positioned so that the
bolt 44 may engage in the slot 43. Usually this
is done by raising the form a little higher than
its final position and lowering it into place, the
open slot 43 being provided for this purpose in
preference to a circular hole. Then the bolt 44

is tightened to hold against the plate 41, and the

block 40 is substantially stationary.

The jackscrew 50 may then be tightened
against the wall of the block 45. As it is screwed
in, it moves the lower end of the walers 30, 31
outwardly and the walers swing around the pivots
35. This swings the panel 20 into the desired
position against the resistance of the compres-
sion spring 60. When the desired position is
reached, the bolt 44¢ is inserted in the template
46 through the opening 41, and the member 48
is swung up to hold it there.

The concrete is then poured, and its weight
develops a pressure which tends to straighten up
the face of the panel 20. If the concrete face
is to have a slope, the panels 20 are filted in
accordingly. If the concrete face is to be ver-
tical, the proper inward tilt is made to allow
for the movement of the panel under the load
of the concrete. The pairs of walers 30, 3f pro-
vide an adequate base for this swinging without
sacrificing strength. For wooden panels five feet
high by ten feet wide, the walers 30, 31 may be
placed with their center lines about six feet apart
and about two feet from the side edges.

Before the concrete is completely dry (usually
after three or four hours) the upper spare bolf
48q is removed from the concrete and from the
template. When the concrete is dry and has
set (usually about 48 to 72 hours), the jackscrew
50 is unscrewed, and the spring 60 helps to strip
away the panels 20 from the concrete and to
swing the walers 30, 31 outwardly at their upper
ends and inwardly at their lower ends. If the
lifting cables are in place, the anchor bolt 44
may then be removed from the block and from
the slot 43, and the form may be raised to the
next level and secured there.

Description of the concrete form shown in
Figs. 7 to 10

This form includes a panel 120 supported by ;

a pair of short walers 130, 131 which are approxi-
mately coextensive with the panel 120. The sup-
porting walers 130, 131 are pivotally mounted to
a pair of anchor channels 140, 141 that extend
down below the panel 120. The adjustment screw
{50 acts directly between the supporting walers
130, 131 and the anchor channels 140, 141 both
for tilting in and out and for stripping.

A metal form 120 is shown here, although wood
forms could be used. The form 120 presents a
generally flat face to the concrete and has a num-
ber of horizontal bracing ribs (2{ on its back
side. The walers 130, 131 may be bolted or
welded or otherwise secured to each of the ribs
i21 or to several of them. }

The supporting walers 130, {13! are shorter
than the walers 30, 31 shown in Figs. 1-6. They
terminate closely adjacent the lower end of the
panel 120, where each is pivotally secured by a
bolt 135 to a pair of anchor channels 140, (41
that are considerably longer than the anchor
block 40 of the device first described. The chan-
nels 140, 141 are spaced closer together than are
the walers 130, 131 so as to fit inside the space be-
tween them, preferably facing in the opposite
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directions from the directions faced by their re-
spective walers. A plate {42 secured across the
anchor channels (40, {4{ has a slot {43 that is
open on its lower edge to receive the anchor bolt
144, which is secured in the concrete block 145.

A template 146, perforated to receive another
anchor bolt 144a, is provided near the upper ends
of the walers 130, 131 opposite an opening (47
through the panel {20. A pivoted keeper mem-
ber 148 holds the bolt (44q in place.

A brace 151 is rigidly secured across the walers
{30, {31. An adjusting screw 150 fits loosely in
an opening 152 through the brace 181 and bears
against the outer face of the brace; a washer
155 is spot welded or otherwise secured to the
screw 150 so as to bear against the inner face
of the brace 158{. The screw 150 is threaded
through an opening 153 in a bracket or swivel
nut 154 that is secured across the anchor chan-
nels 140, i4i. When the screw 150 is turned in
or out, it swings the walers {30, {31 around the
pivot 135 supported in the channels 149, (4f.
Since the connection is positive, reversal of the
tilting direction serves to strip the panels from
the concrete.

The platform-supporting bracket 1710 is similar
to the bracket T0 except that it is supported by
the anchor block 140, 141 instead of on the lower
end of the walers 130, 131. A pad 180 is shown
at or near the lower end of the anchor channels
{40, 141, instead of rollers 80, but rollers may
again be used. Holes 185 for the hoisting cables
are provided at the upper end of the walers
130, 131.

Operation of the form of Figs. 7 to 10

The operation is generally similar to that for
the form of Figs. 1 to 6, except for the adjust-
ment mechanism. The adjustment screw (50 is
located above the pivot pin {35 instead of below
it and operates positively between the walers 139,
f3f and the anchor block 140, {41, instead of
indirectly against the concrete wall. Threading
the adjustment screws 150 in one direction tilts
the panel to the left in Fig. 8 (counterclock-
wise). Stripping is done positively by turning
the screw 150 in the opposite direction.

The two forms so far discussed each have their
own advantages and preferred uses. For some
situations the first type will be preferred; for
others, the second type is better and the situa-
tion will determine which one is better to use.

Description of the concrete form shown in
Figs. 11 and 12

The third type of form has some similarities
with each of the two types heretofore described.
It includes a panel 220 supported by two pairs
of walers 238 and 231, which are pivotally
mounted at 235 on a pair of anchor channels
240 and 241. The tilt is adjusted by a screw 256.

The panel 220 is a metal form similar to the
panel {20. It has horizontal bracing ribs 22¢.
Successive panels 220 are held in alignment with
each other by bolts 222 that pass through the
vertical edge members 223.

Like the walers 30, 3, the walers 230, 23] ex~
tend down a substantial distance below the lower
end of the form 220. The walers 230, 231 are
preferably rigidly bolted or otherwise secured to
each of the ribs 221 so that they give the maxi-
mum support to the form 220. Bracing members
232 space and brace the walers 230, 231.

The anchor channels 240, 241 extend down
from a point just below the lower edge of the
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- form 220, the pivotal connection 235 -between the
channels 246, 241 and the -walers 230, 231 being
near the upper end of the channels. A pair of
plates 242, secured to the channels 248, 234 to
form an inverted V slet, and a washer 243 re-
ceive the anchor polt 244, which is screwed into
the concrete block 248.

A template 248 is provided adjacent the upper
end of the walers: 230, 281 oppesite an opening
247 through the pamel 220 to 'support the bolt
2880 in place until the eoncrete sets.

The adjustinent.serew 250 islocated at or near
the lower end . of the anehor channels 249, 241.
It fits loosely in and bears against the outer face
‘of 4 cross member 231 that is secured acress the
walers 280, 231. A .washer 255 is secured o the
screw 258 so as to bear against the inner face
of the cross member 251, so that the. connection
to the member 254 is positive. The serew 280
threads into @ ‘swivel nut 252 that is.secured
across the anchor channels 249, #64. When the
serew 250 is‘turned, the walers 230,231 are swung
around the pivot 285 and it the form 228 in or
out depending on the direction :of rotation.
Since the connection is positive, reversal .of the
tilting direction 'also erves to sirip the Torms
{rorm the ‘coricrete.

There #ay be ‘o platform supporting bracket
2778 and o roiler 289 ior.a p=ad, similar to those
already ‘described.

Operation of the furm ‘of Figs. 11 and 12

The ‘operation is :generally similar to the two
devices previously described. The adjustment
mechanism is -located below the pivot pin 135
and operates poSitively ih both ‘directions be-
tweén the pahel subporting walers 230, 231 and
HHe snthotr chaminels 240,:241.

The+ consfdéraale lergth of ‘the ‘anchior mem-
‘per’s 'chaninels Tives adeguate support ta the
pivotel adtionof tie walers. ~The pairs:of walers
230,281 themselves igive a broadly based -support
to he paxiel 228, Fo ‘that ia wide :panel ‘may be
-usell -and nio ‘Saging ‘'witl focotir.

ot s elairaed is:

1. A “form ‘for wuse where l8¥ge imasses ‘are
poured ‘in ‘sticcessively-built-up sections-over an
‘area, ‘6ach Fedtion ‘Leihg ‘poilred ‘on its solidified
‘preceding sectich ‘s 2 base ‘and ‘stipported by
‘anchoring 'means ‘{hatHre secured-in sgid preced-
ing sedtich, said Form ‘irdluditig ‘in eomBinsfion:
‘g pantl; a'pair’ ‘gt gnchor Blocks ‘generally below
said pahel adapted to be secured to- said-anchor-
ing means; a pair-of parallel, spaced-apart pairs

of channel members rigidiy secured by one side !

0 the outside face of said panel, being’ positioned
so that the ¢hannecled portions face ‘each 'other,
and -extending -downwardly from said panél past
soid anchor block,-gach pair of channel mem-
bers being pivotally secured to cne Said aiichor
block; a first bracket seciired adjacent the lower
end -of each pair of chanrel members; ‘a jack-
screw threaded through said bracket; a pad se-
cured on the end-of said jackscrew -by a Pall-
and-socket joint and-adapted to bear against the
solidified preceding section of concréte so that the
serewing of said jackscréew swings each-said pair
of channel members-abolit its Divot; ‘Brace mems-
‘hers across each ‘pair of chaniiel ‘members; a
spring under cohipression between one said’'brace
on each pair "and ‘its nssociated “anchor “block
for yieldably resisting” theswinging movement of
said ¢harnnel members and for ‘stripping the
‘forms ‘from poured concrete when said jaekscrews
‘are sérewed 'in the opposite ‘direétion from Fhat
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by which the panels are swung inwardly; an up-
per brace member across each pair of channel
members, having -an opening therethrough and
the panel also having an opening therethrough
opposite the aforesaid opening so as to receive an
additional anchoring means used to prepare a
place in the concrete being poured to receive the
anchoring means that will hold the anchor block
when the form is raised to pour the next level;
and a membper pivetally secured to. each said up-
per brace member for refaining said additional
anchoring means in place.

2. A form for use where large masses are
poured in -successively-built-up sections -over an
area, each section being poured -on its solidified
preceding -section as a -base and supported by
anchoring means that are embedded in said pre-
eeding section, said form including in combina-
tion: a panel; a plurality -of -anchor bloeks gen-
erally below saild panel, :adapted te - -be secured
$0-said -anchoring means; .a plurality of parallel,
‘spaced-apart pairs of walers rigidly secured to
the outside face :of said panel :and extending
downwardly therefrom past said :anchor block,
each pair being pivotally secured to .one said
gnchoer block; a -bracket secured adjacent the
lower ‘end ‘of each pair of walers; a jackscrew
threaded through said bracket and :adapted to
bear against the solidified preceding section of
conerete, for swinging -each said pair -of walers
about its pivot; and ia spring imder :compression
Between each said pair wof walers and its asso-
ciated anchor biock for . opposing  the swinging
movement of 'said walers and stripping the forms
from Set -concrete when ‘said .jackscrews .are
serewed in the ‘opposite direction drem that by
which the panels are held against said concrete.

‘3. .A form ifor use where Jlarge masses :are
poured in successively built-up-sections :over an
area, each section being poured on its :solidified
preceding section as:a base and supported by an-
choring means that are -enibedded in :said pre-
ceding ‘section, said form . including:in combina-

‘tion: ‘a panél; -a plurality -of -anchor blocks :gen-
-erally below said -panel and adapted to be se-

cured to said anchoting ‘means; ‘a plurality of
walers rigidly secured to the outside.face of said
panel and extending downwardly therefrom past
said anchor blocks, said walers being pivotally
secured to said -anchor blocks; ‘brackets secured
40 -said -walers; screw ‘means threaded ‘through
each said bracket and -adapted ‘to ‘bear against
the -solidified ‘preceding -section -of ‘conerete, for

swinging said “walers -about ‘their pivots; and

springs ‘under compression -bétween -said *walers

‘and their associated anchor blocks for opposing

-the ‘swinging ‘movemerit -of said ‘walers ‘and
stripping ‘the ‘forms ‘from-set-concrete -when-said
screw ‘means -are screwed in ‘the opposite ‘direc-

‘tion ‘from ‘that ‘by ‘which ‘the ‘panels are held
-against said concrete.

4. A ‘form for use where ‘large ‘masses -are
poured in successively=built-up-sections over an
area, each section ‘being poured-on ifs:solidified
preceding section as ‘a -base -and -suppoerted by

‘gnchoring ‘means ‘that are secured ‘in said pre-
‘ceding ‘section, said ‘form including in ‘combina-
‘tion: a panel; a‘plurality of -anchor blotks gen-

erally below said panel-adapted to be secured to

‘said anchoring means; a plurdlity of :parallel,
‘spaced-apart upright members rigidly secured to
‘the -outside ‘face - of said ‘panel and extending
-downwardly ‘from -“said panel ‘past ' said anc¢hor
‘blocks,said upright-members being :pivotally:se-
seured ‘to said anchor blocks;

.2 plurality of
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brackets secured adjacent the lower end of said
upright members; a jackscrew threaded through
each said bracket and adapted to bear against
the solidified preceding section of concrete so
that the screwing of said jackscrew swings said
upright members about their pivots; a spring
under compression between each said anchor
block and at least one associated upright mem-
ber for yieldably resisting the swinging move-
ment of said members and for stripping the
forms from poured concrete when said jack-
screws are screwed in the opposite direction from
that by which the panels are swung inwardly;
said members having openings therethrough and
the panel also having an opening therethrough
opposite the aforesaid openings so as to receive

10

it
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an additional anchoring means used to prepare
a place in the concrete being poured to receive
the anchoring means that will hold the anchor
bloek when the form is raised to pour the next
level; and members pivotally secured to said
upright members for retaining said additional
anchoring means in place.

WILLIAM H. SCHUTTE.
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