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United States Patent Office 

2,967,343 
CANTELEVER FORM 

Chester. Williams, 1501. Madison Ave. SE, 
Grand Rapids, Mich. 

Filed Dec. 2, 1952, Ser. No. 323,528 
13 Claims. (C. 25-131) 

This invention relates to concrete forms, and more par 
ticularly to an apparatus for tying and alignment of 
cantilever forms in a minimum time. 

This invention is an improvement of my co-pending 
applications Serial No. 233,853, filed June 27, 1951 to 
Apparatus for Handling Forms, now Patent No. 2,825, 
115, granted March 4, 1958; and Serial No. 233,851, filed 
June 27, 1951 for Dummy She-Bolts, now Patent No. 
2,823,441, granted February 18, 1958. 

Prior to my invention, concrete forms, after each pour, 
were raised with a derrick crane, such as disclosed in 
the above-mentioned applications, and then held in place 
Runtil the forms were point located and affixed in position 
for pouring the next lift of concrete. With the method 
of my earlier U.S. Patent 2,825,115, the forms were 
aligned using a leveling jack positioned at the bottom 
of each strong-back. With this method of leveling, it 
was necessary to have workers adjusting the leveling jacks 
at the bottom of the form, and also to have men to deter 
inine whether the form was being aligned properly. 

It is therefore a principal object of my invention to 
provide an improved and simplified form construction 
wherein the form may be aligned from the top, where it 
is most convenient to have the adjustment, especially 
when the form is set to a chalk line. In accordance with 
this improvement, one man may complete the alignment 
himself, whereas in other prior methods, there is usually 
required one man to do the measuring at the top of the 
form, and one man at the bottom to adjust a form level 
ig jack of one form or another. 
Another object of the invention is to provide an im 

proved board construction for the sheathing of a concrete 
form in which the opposite edges of the boards are 
grooved so that the normal expansion and contraction of 
the boards forming the sheathing from being wet and dry 
wili not buckle the boards. 

Still another object of the invention is to provide means 
for placing the boards forming the sheathing of a form 
under a predetermined compression. 

t is also an object of the invention to provide a form 
constructed in accordance with the above objects with 
the improved form of dummy she-bolt construction as dis 
closed and claimed in my U.S. Patent 2,823,441, which 
will permit the ready removal of the she-bolt from the 
anchoring means, and the raising of the forms, after 
which an ordinary she-bolt may be attached to the anchor 
ing in eans, and the forms leveled in accordance with the 
procedure of this invention for the next pouring, in com 
bination with a simple portable lifting or hoisting mech 
anism, which may be positioned adjacent the face of the 
concrete being poured for lifting the form while the 
dummy she-bolts are being removed and replaced by 
ordinary she-bolts. 

Aliother object of this invention is to adapt the im 
proved form of this construction for use with portable 
lifting means in combination with anchoring means which 
may be precast in the concrete to provide an anchor for 
the lifting means. 
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Another object of the invention is to provide adjust 

ing means operatively connected to the strong-backs of 
the form wherein the form may be leveled at the top of 
the form. 

Still a further object of this invention is to provide a 
simple means for erecting concrete forms, and the align 
ment thereof for pouring successive vertical lifts of large 
blocks of concrete, such as used for massive dam con 
struction. 

In order to accomplish the above objects of my in 
vention, I have provided a simple form construction which 
is adapted for use with dummy she-bolts and ordinary she 
bolts, together with an improved form of leveling jack 
for affixing and adjusting the same to the face of the 
block being poured. I have also provided an improved 
form of sheathing construction for a concrete form in 
which the boards forming the sheathing are edge grooved 
so that the normal expansion and contraction of the boards 
from being wet and dry will not buckle the sheathing, and 
will keep the edges of the boards from opening up. In 
this improved form construction, the sheathing boards are 
bolted together rather than nailed. The improved form 
construction of this invention is adapted to be relocated 
for pouring successive lifts, together with simple form 
handling carrying or lifting means which are portable, and 
may readily be carried from one position to another by 
the erectors on the job for raising the forms and holding 
them in position while the forms are secured in erected 
position and affixed to the face of the block being Sup 
ported. This improved form is likewise equally adapted 
for use with a simple form of anchoring means for anchor 
ing the portable lifting means in position for raising or 
lowering the forms, after which the anchoring means may 
be left within the concrete as the next successive layer 
or lift is poured, 

In order to erect this improved form of cantilever type 
of form to the face of a block being poured, I prefer 
to use the dummy she-bolt construction, together with 
the ordinary she-bolt which replaces the dummy she-bolt 
for affixing the form to the face of the block being poured, 
and which is particularly adaptable for the erection of 
the cantilever type of form. This particular form of con 
struction is disclosed and claimed in the above-men 
tioned, co-pending applications. 
Many other objects and advantages of the construction 

herein shown and described will be obvious to those skilled 
in the art from the disclosure herein given. 
To this end, my invention consists in the novel construc 

tion, arrangement, and combination of parts herein shown 
and described, and more particularly pointed out in the 
claims. 

In the drawings, wherein like reference characters repre 
sent like or corresponding parts: 

Fig. 1 is a view in front elevation illustrating the use 
of the improved cantilever form of my invention with 
form handling devices, and with the form supported in 
raised position for aligning and affixing the form in its 
next successive position prior to the removal of the form 
handling devices; 

Fig. 2 is a vertical, sectional view in side elevation 
illustrating the erection of the cantilever form of Fig. 1, 
illustrating the improved leveling means for aligning the 
form in conjunction with the improved dummy she-bolt 
and anchoring means for securing the form in position; 

Fig. 3 is a plan view taken along line 3-3 of Fig. 2, 
illustrating the means for adjusting the leveling means 
mounted at the upper end of a strong-back of the form; 

Fig. 4 is an enlarged view in side elevation taken along 
line 4-4 of Fig. 2, illustrating the adjusting means for 
the leveling means of the form, and the means for 
affixing the boards forming the sheathing together; 
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Fig. 5 is a view in side elevation of the wedge-shaped 
leveling means to be operatively connected between the 
bottom of a strong-back of the form and the face of the 
poured lift; 

Fig. 6 is a view in front elevation of the leveling means 
of Fig. 5; 

Fig. 7 is a view in elevation, taken along line 7-7 of 
Fig. 2, illustrating the leveling means adjustably mounted 
at the bottom of the strong-back of the form; 

Fig. 8 is an enlarged view illustrating the mounting 
of the scaffolding on a strong-back of the form, taken 
along line 8-3 of Fig. 2, together with the clamp 
bracket for the dummy she-bolt construction and the 
clamping means for the support of the form boards; 

Fig. 9 is a view, partly in section, taken along line 9-9 
of Fig. 8 looking in the direction of the arrows illustrating 
the mounting for the boards of the form; and 

Fig. 10 is a view, in side elevation, of a modified 
form of leveling means from that of Fig. 1. 

Referring now to the drawings, particularly Figs. 1 and 
2, there will be described the method of erecting the 
improved cantilever type form of this invention, and the 
apparatus used in conjunction therewith, together with 
the means for anchoring the form in its adjusted position. 
A cantilever type concrete form construction 10, includ 
ing sheathing 1 and strong-backs 2, shown as being 
erected on the peripheral faces of a concrete block con 
struction 3 such as is used in dam construction. For 
an ordinary concrete form construction where large lifts 
of concrete are being cast, the strong-backs may be eight 
inches by eight inches or twelve inches by twelve inches, 
and the sheathing is made up of three inch by six inch 
board members 14, and the sheathing or form facing may 
even be made up of a member four inches in thickness. 
The relative lengths of these cantilever type forms as they 
are erected may range from twenty five feet to fifty feet 
in length, and may even extend to seventy five feet. The 
spacing between strong-backs varies from five feet six 
inches, and usually is six feet. The lengths of the lifts 
poured, and with which these forms are adapted for use, 
may extend as long as three hundered feet. The particu 
lar method of erecting the forms as illustrated in Figs. 1 
and 2 has been illustrated to show the form handling 
device used in conjunction therewith, and the particular 
form with which this invention is being described is 
substantially seventy five feet in length, and this may be 
raised with three of the form handling devices, although 
for the purpose of illustration, only two have been 
shown. In this particular form, there are fifteen strong 
backs, and these are shown in Fig. 1 with two of the 
lifts placed from each end, and one in the middle of the 
form. These form handling devices, which are particu 
larly disclosed and claimed in the aforementioned U. S. 
Patent 2,825, 115, are adapted for raising the forms when 
pouring successive lifts or layers one upon the other. 
The forms may be usually erected in the ordinary man 
ner, starting from bedrock, and pigtails or tie rods may be 
anchored in place in the bedrock to which the forms are 
mounted and the necessary bracing applied for erecting 
the form for the first pouring. 

Fig. 1, for example, illustrates the invention in which 
the concrete form 10 is illustrated after the first pour 15 
has been poured and set, followed by the second pour, 
also permitted to set, and the form lifted to the position 
shown. Prior to this, the dummy she-bolt 16, as illus 
trated in Fig. 2, was set in the form so that its tapered 
end extends through the form to the position shown, and 
to which a pigtail anchoring means 17 is complementally 
threaded into the corresponding threaded portion of the 
dummy she-bolt. The tapered end 18 of the dummy she 
bolt 16, after it was removed from the concrete, left a 
tapered opening 19 in the concrete slab which was later 
cemented. This tapered opening 19 permits the insertion 
of the tapered end 20 of an ordinary tapered she-bolt 
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construction 21 as the relative taper of the dummy she 
bolt is greater than that of the ordinary she-bolt. This 
provides for the easy insertion of the regular she-bolt So 
that it may be attached to the threaded end of the pig 
tail anchor 17, which has been cast in place with the 
threaded end extending into the large, tapered opening 
19 left by the removal of the ordinary she-bolt. The 
particular form of the dummy she-bolt construction is 
disclosed and claimed in the aformentioned U. S. Patent 
2,823,441, and need not be further described in the 
connection with the method of the erection of this appli 
cation. 
The concrete form 10 is then raised by hoisting means 

22 from its lowered position in which the lift 13 was 
poured, to its present position as shown in Fig. 1, and 
while suspended in this position, the regular she-bolts 
21 are placed through the concrete form in the same 
holes provided through the strong-backs 12 for insertion 
of the dummy she-bolts 16. The regular she-bolt 21 is 
affixed to the threaded end of the pigtail anchor i7 by 
attaching a wrench to the squared end of the she-bolt 
and firmly threading the she-bolt in position on the 
threaded end of the anchoring means 17. The bracket 23 
and adjusting nut 23' are then threaded upon the she-bolt, 
clamping the form against the face of the cast block 
13, after which the double-headed nails may be driven 
through holes (not shown) provided in the bracket 23 
to affix the bracket in position upon the strong-back of 
the form. 

In the preferred form of my invention, I have provided 
adjusting means 24 (Fig. 2) which are placed between 
the rear of each strong-back and the contiguous poured 
lift for aligning the form to a predetermined set line, and 
which is an improvement over the conventional form 
of adjusting or lifting jack disclosed in the aforemen 
tioned U. S. Patent 2,825,115. This same construction 
of the regular she-bolt and adjusting means 24 is provided 
at frequent intervals across the width of the form, as 
shown in Fig. 1, and provides the support for the form 
when erected in place and the concrete is poured against 
the form. The forms are leveled by adjusting the adjust 
ing means 24 vertically with respect to the bottom corner 
edge of the strong-back and its contiguous lift from the 
top of the form by pusting means 25 mounted at the 
upper end of each strong-back to which the aligning 
means 24 is mounted. A block 26 is placed above the 
she-bolt 21 between the rear face of the strong back 
and the form, and serves as a fulcrum about which the 
form is pivoted by the movement of the aligning or ad 
justing means 24 as it is vertically adjusted up or down 
until the top edge of the form is aligned to the set line, 
which has been adjusted and leveled for aligning the 
form. After making the necessary adjustments so that 
the form is correctly aligned, the adjusting nut 23' is 
firmly secured to take the thrust of the concrete when 
poured against the form. 
With the usual she-bolt construction and anchoring 

means, the pigtail thereof will develop approximately a 
thirty five thousand pound pull in each anchor under test, 
whereas the actual load is usually approximately one-half, 
so that there is always a sufficient factor of safety. In a 
form construction erected in the manner described, it is 
possible to work along the sides of the form, preparing 
the Surface of the concrete for the next pour with a great 
deal of freedom, since by using this type of form con 
struction, it is not necessary to place the anchoring means 
7 for the next pour until just ahead of the pouring opera 

tion. With the anchoring means 17 out of the way, it is 
also much easier to adjust the form from the top thereof 
in accordance with the improved aligning means of this 
invention. This has been made possible by the dummy 
she-bolt construction of the aforementioned invention of 
my U.S. Patent 2,823,441, and utilized in connection with 
the disclosure of the method of erecting forms of this in 
vention. Since vertical spacing for the location of the 
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she-bolt has been predetermined during fabrication of the 
forms, all that is necessary is for the dummy she-bolts 16 
to be set in the form, as illustrated in Figs. 1 and 2. The 
she-bolt 16 may have the pigtail anchor 17 attached 
thereto for erecting, and the she-bolt and pigtail anchor 
inserted through holes previously drilled in the form, or 
the dummy she-bolt may be erected from the outside of 
the form from the scaffolding 27, and the pigtail anchor 
f7 mounted thereon from the inside face of the form. 
A support bracket 28 for mounting the dummy she 

bolt 6 is shown mounted contiguous to the opening 
through the form, and is also nailed in position by dou 
ble-headed nails (not shown). The bracket 28 has an 
arcuate, struck-out portion which provides an opening for 
the dummy she-bolt 16 as the bracket 28 abuts the face 
of the strong back 2. The arcuate, struck-out portion 
29 is also provided with an opening for the passage there 
through of the dummy she-bolt 16. The dummy she-bolt 
is held in position with respect to the bracket 28 by a pin 
30 inserted through a complementally formed hole in the 
dummy she-bolt. The pin 30 is preferably pointed at 
one end for use in removal of the pin from the she-bolt. 
The she-bolt 16 is provided at its outer end with a squared 
end for rotating the she-bolt for detachably connecting 
it to the pigtail anchoring means 17 by the complemental 
ly formed threaded portions thereof. The particular 
construction of the dummy she-bolt is disclosed and 
claimed in the aforesaid co-pending application, and has 
been disclosed herein in connection with the improved 
form construction of this invention, together with the 
method of erecting and aligning concrete forms using a 
simple A-frame type of form handling device 22, and the 
alignment means 24. There is also illustrated in con 
nection with the form, a simple scaffolding construction 
27 for erecting and removing the she-bolts. The scaffold 
ing shown may be pivoted downwardly along the face of 
the string-backs to its dotted position 27 by the removal 
of a pin 31. The details of the scaffolding will be de 
scribed along with the improved form construction. Any 
other simple form of scaffolding may be used if it is 
found necessary to provide a support for the workers in 
erecting the forms, especially for positioning the she 
bolts. The scaffolding is not necessarily used for align 
ing the form as it is customary with the improved form of 
aligning means to align the form by standing on the 
previously poured lift, with or without a suitable ladder, 
depending upon the height of the erector, to actuate the 
adjusting means 25 of the aligning means. However, it 
is possible to adjust the forms by standing on the 
scaffolding. 

Referring to Figs. 1 and 2, the novel features of the 
improved concrete form construction incorporating the 
aligning means 24 will be described. Prior to my inven 
tion, the sheathing or boards 14, which may be three 
inches by six inches or even larger, were usually nailed 
to the strong backs. It has been found that this method 
of erecting forms although satisfactory, permits the edges 
of the boards forming the facing to warp, causing ridges 
to be formed in the poured lift because of the tendency 
of the boards to warp as they go through cycles of from 
wet to dry as the concrete is poured thereagainst, and the 
form stripped after the concrete has been set becoming 
dry as they are erected in position prior to the pouring of 
the next lift. To overcome this objection, the edges of 
each of the boards are grooved longitudinally, as at 32, to 
prevent this warping. Instead of nailing this improved 
form of facing to the strong-backs 12, an angle bracket 
33 is mounted on the strong-back by a through-bolt 34 
extending through the bracket, and the strong-back being 
secured in place by a wing-nut form of bracket 35 affixed 
to the complementally threaded end of the through-bolt 
34. It is preferred to place the wooden block 26 below 
the lower edge of the bracket 33, as shown in Fig. 2. 
The block 26 serves to act as a fulcrum, as previously de 
scribed. The facing 14 is then assembled across the 
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strong-backs, as shown in Fig. 1, and a tie rod 36 located 
at each strong-back 2 extends through the facing and is 
affixed at one end to the bracket 33 by suitable securing 
means, as the nut 37. The upper end of the tie-rod ex 
tends through a T-shaped member 38, Fig. 3, and is 
secured by a compression spring 39 and a nut 40. It is 
within the scope of the invention that the assembled fac 
ing may be assembled without the compression spring 39, 
but this construction permits the expansion of the facing 
when wet due to any swelling of the boards, and this ex 
pansion is taken up by a slotted hole 41 in the bracket 33 
through which the through-bolt 34 extends. To prevent 
any bowing of the facing, the facing may be secured in 
termediate its ends by one or more through-bolts 34, 
Fig. 2, extending through the facing and through the 
strong-back 2, being similarly secured by a wing-nut 
bracket 35 as the through-bolt 34 for affixing the bracket 
33. Although it is preferred to use a tie-rod extending 
through the facing and located at each strong-back, it is 
to be understood that it is within the scope of the inven 
tion that additional tie-rods may be positioned inter 
mediate the strong-backs, as desired. The T-shaped 
bracket 38 is affixed to the top of the strong-back by a 
lag Screw 42. - 
As an indication of the sizes to which these forms 

may be constructed, the present form is made to a length 
of approximately seventy five feet, and the strong-backs 
52 are spaced on five foot four inch centers, with the 
end strong-backs spaced on five foot six inch centers. 
The overall height of the strong back is approximately 
nine feet, and the height of the facing is approximately 
five feet three inches to the top from the bracket 33. 
Forms of this type are utilized for pouring lifts approxi 
mately three hundred feet long, and it has been found 
that a seventy five foot concrete form of this invention 
may be lifted readily with three of the A-frame type 
hoists 22, as shown in Fig. 1. 

Holes for the she-bolts 16 and 21 are drilled in the 
strong-backs so that they are placed approximately one 
foot below the top of the pour lifts, as shown in Fig. 
2. The diameter of the she-bolts is substantially one 
and three-eighth inches, and the pigtails to which they 
are attached are aproximately three-fourth inch diameter 
rods, thirty inches in length. However, the length of 
the pigtails may be longer, especially for winter pouring 
of the low compression concrete with which this canti 
lever type of form is adapated. 
The improved aligning means with which I prefer to: 

align this type of cantilever form comprises an alignment 
shoe or aligning means 24, as illustrated in Figs. 1, 2, 5, 
6 and 7. The shoe 24 is wedge-shaped in construc 
tion, having a face 43 adapted to abut the front face of 
the previously poured lift contiguous to the bottom 
edge of the strong-back 12. It is preferred to reinforce 
the shoe by suitable ribs, as shown in Figs. 5 and 6, 
and to have the front edge of the shoe formed with a 
T-shaped portion 44 having a head portion 45 and a 
flange portion 46. The T-shaped portion 44 is com 
plementally formed to a slot 47 formed in an angle 
shaped member 48 affixed to the front, bottom edge of 
the strong-back, as shown in Figs. 2 and 7, by securely. 
nailing the member in place. The corner of the strong 
back is complementally grooved at 49 to the L-shaped 
slot 47 so that the head of the flange 45 will slide. 
through the slot 47, and the flange 46 will slide through 
the Smaller slot portion 47 of the bracket 48. With the 
slot constructed in this manner, the shoe 24 may slide 
therein for vertical movement of the shoe to align the 
form. - - - - - - - 

The shoe or aligning means 24 is provided with an 
angle-shaped member 50 which is affixed to the upper 
edge of the shoe by Securing means 51 complementally 
threaded within the threaded holes 52 of the shoe. I 
order to adjust the alignment shoe 24 with respect to the 
face of the lift and the lower edge of the strong-back 

In 
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to which it is operatively mounted, the adjusting means 
25 is formed by tie rods 53 mounted on opposite sides 
of the strong-back, Figs. 1, 2, 3, 4 and 7, which extend 
upwardly and are affixed at their upper ends to the 
T-portion 54 of the T-shaped member 38. The T-por 
tion 54 preferably comprises a three-eighth inch by 
three inch by three inch angle affixed to the stem por 
tion 55 by welding, or other suitable means. If it is 
desired, the member 54 may also be secured with a suit 
able lag screw extending through a hole 56. The upper 
threaded ends of the tie-rods 53 extend through the T-por 
tion 54, as shown in Figs. 2 and 3, and are secured in 
their adjusted position by the nuts 57. The bottom ends 
of the tie rods 53 may be formed with a suitable head 
58, as shown in Fig. 7, for engaging the angle-shaped 
member 50. It is to be understood that, if desired, the 
heads 58 may be replaced by suitably threading the ends 
of the tie rods, and affixing the nuts thereto, as is well 
understood in the art. 
The scaffolding 27 is mounted by angle-arm brackets 

59 pivoted to opposite sides of the strong-back to which 
they are pivoted, and are adapted to support the plank 
60 forming the scaffolding. The scaffolding is pivotally 
mounted on the through-bolt 61, and is held in its hori 
zontal position by the dowel pin 31, which is attached 
by a chain 31 to the through-bolt 61 to prevent its 
loss. Upon removal of the dowel pins from the strong 
backs, the scaffolding may be lowered to its storage 
position 27', with the planking 60 abutting the front 
face of the strong back. The scaffolding may be erected 
So as to extend as one scaffolding across the entire face 
of the form, or it may be fabricated in sections to sim 
plify the erection and dismantling thereof. It is pre 
ferred to locate the scaffolding as shown so that the 
she-bolts may be erected from the front face of the 
form structure and it is also possible to adjust the scaf 
folding for aligning the form from the front of the form 
structure. Usually, it is preferred to align the form with 
the erector working from the inside face of the form 
on the previousy cast lift. 

In order to aftach the forms to the A-frame hoist 22 
for raising the forms from the previously poured lift to 
the next raised position for the pouring of a successive 
lift. U-shaped hanger brackets 62 mav be affixed to cer 
tain of the strong-backs, as shown in Fig. 1, or, for con 
venience, the hanger brackets may be mounted on each 
of the strong-backs so that wherever it is necessary to 
use a hoist for assisting in the raising or leveling of the 
form. the hoist mav be readily attached. The hoist 22 
is provided with a lifting hook 63 to receive the hanger 
bracket, and the hook is attached to a lifting cable 64, 
and the cable is raised and lowered through the hoisting 
mechanism 65 which is actuated by a crank handle 66. 
and the hoisting mechanism is adaf ped to be held in its 
adiusted rosition by a suitable mechanism (not shown). 
It is preferred to use a hoisting mechanism such as dis 
closed and claimed in mv U.S. Patent 2.825, 115. 

In the adjustment of the cantilever type of concrete 
form construction of this invention, in order to adjust 
the form to a predetermined set-line, the line is usually 
strung and leveled, and the form is adjusted to this set 
line, depending upon the contour of the completed pour. 
For the purpose of illustration, a form has been illus 
trated for erecting lifts in which the face is substan 
tially vertical, although it is to be understood that the 
form construction of this invention may be used for 
fabricating forms of many contours. After the form has 
been raised to the position shown in Fig. 1, and the 
regular she-bolts 2 have been erected in place of the 
dummy she-bolts 16, as shown in Fig. 2, and the form 
secured in its raised position, it is preferred to keep the 
hoist in position until the final adjustments are made, as 
it may be necessary to adjust the form slightly vertically 
in one direction or the other for practical purposes. As 
the form is prefabricated for a predetermined height of 
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pour, it is only necessary to raise the forms to the de 
sired height, and secure the she-bolts to the precast pig 
tail anchoring means 17, as shown. It is then only 
necessary to adjust the edge of the form to the Set-line 
to obtain the necessary adjustment. This is accom 
plished by applying a suitable wrench to the adjusting 
nut 57 at the top of each tie rod 53 for the respective 
strong-back, Figs. 1, 2 and 4. As the nut is adjusted 
one way or another, the tie rods 53, which are attached 
to the alignment shoe 24, raise and lower the alignment 
shoe, and as the lower corner edge 67 abuts the Wedge 
shaped faces 68 of the alignment shoe, a tilting action 
about the fulcrum 26 is permitted in either direction, de 
pending upon whether the alignment shoe is raised or 
lowered along the face of the previously poured lift. 
It is quite obvious that with this alignment means, it is 
possible for a single worker to adjust and align the form, 
whereas with the usual form constructions using the 
leveling jack, it is necessary to have a worker on the 
outside of the form, as well as one on the inside to 
properly adjust and align the form. 

With the form in the raised position shown in Figs. 1 
and 2, and after the form has been aligned as described 
by the adjustment thereof with the alignment means, the 
hoists may be detached from the hanger brackets 62 by 
rotating them rearwardly to permit detachment of a 
hook from its anchoring means, which is not shown, but 
which is clearly disclosed and claimed in the aforesaid 
co-pending application. The form handling device may 
then be stored to one side, or carried to the next location 
where a similar form is to be raised in order to use a 
minimum number of form handling devices to raise the 
forms, for example, in casting a large concrete block as 
used in dam or other massive concrete work. Also a 
sufficient number for all of the forms may be used with 
out the need of transporting them from one position to 
another, but positioned or stored adjacent the forms 
which are to be raised by this simple type of form hand 
ing device in conjunction with this improved cantilever 
type form of construction. 
Although the form handling devices 22 have been de 

scribed as being hand operated by using the crank handle 
66 for actuating the lifting winch 65, it is possible to 
have each of the hoists power driven, such as by a port 
able air motor, if such a source of power is available, or 
to suitable electric motors connected to the shaft for 
actuating the hoist so that, if desired, each of the hoists 
connected to a particular form may be simultaneously 
actuated to evenly lift the form from its lowermost 
position simultaneously actuated to evenly lift the form 
from its lowermost position to its next successive position 
after the poured concrete of this lift has become set. It 
is also within the scope of this invention that the adjust 
ing means 25 may be operated through power driven 
wrenches for adjusting the alignment shoe. 

After the forms have been raised for pouring the 
next lift, adjusted and aligned in position by relatively 
aligning the form with respect to the face of the previously 
poured lift, for example, in pouring a huge block for 
concrete dam work, or other massive concrete construc 
tion, the surface of the lift is Suitably cleaned, and the 
form handling device moved to one side, after which 
the dummy she-bolts 16 and pigtail anchor 7, or other 
suitable anchoring means, may be mounted at the upper 
end of the form, as shown in Figs. 1 and 2. The con 
crete is then poured to a predetermined level, as indicated 
by the pouring line 69. With this particular improved 
cantilever form construction, the dummy she-bolt con 
struction permits the erection of the pigtail type of anchor 
ing means just ahead of the pouring with the form of she 
bolt construction of the co-pending application. It is 
thus possible to pour a greater amount of concrete than 
has heretofore been possible, at reduced labor cost be 
cause of the improvement in lifting and using a simple, 
portable form handling device, and the improved align 
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iiig niea is allows the forms to be easily erected and 
leveled. 
After the poured layer of concrete has set for the re 

quired period, the dummy she-bolts are then removed by 
unscrewing from the threaded end of the anchoring 
means 17, which is indicated as being cast in the lift 13. 
The brackets 28, which were previously located in the 
position of the brackets 23 of Fig. 2 are then detached, 
and the she-belt 6, bracket 28, and pin 30 are reassem 
bled together to prevent misplacement of parts so that 
they may be readily assembled when the next layer is 
poured after the forms have been raised and re-leveled 
as illustrated in Fig. 2. This has been previously de 
scribed with respect to the raising of the form for the 
casting of the lift 3 to the position in Fig. 2 for the 
casting of the next successive lift to the pour line 59. 
Removal of the dummy she-bolt with its enlarged, tapered 
end provides an enlarged, tapered opening i9, as de 
scribed above, so that an ordinary she-bolt 2.1 may then 
be assembled in the opening left by the dummy she-bolt, 
and threaded on to the threaded end of the anchoring 
means 8 left by the removal of the dummy she-bolt, 
as illustrated in Fig. 2. The ordinary she-bolt is then 
assembled and affixed as described above, and the forms 
aligned by the alignment means 24 and 25. However, 
prior to the setting of the concrete, the anchoring means 
used in conjunction with the hoisting means 22 have 
been set in place in the concrete and arranged for the 
later erection of these form handling devices 22. 

In the embodiment shown in Fig. 10, another align 
ing means 24' is illustrated for leveling a concrete fornia 
from the top of the cast concrete lift. This aligning 
means 24' may be readily fabricated, as the form is 
being built from materials at hand, when necessary, if 
castings of the embodiment of Figs. 5 and 6 are not 
readily available. This embodiment is provided by slot 
ting the lower end of the strong-back 2' at 70 to re 
ceive a pivoted block 7 of hardwood which is provided 
with a curved surface 72 to engage the front face of the 
block 13 similarly as the face 43 of the embodiment of 
Figs. 5 and 6. Tie rods 53' for pivoting the block 7, 
about its axis which is formed by a securing means such 
as a through bolt 73 extend through the strong-back 2' 
and the block 71. Each of the rods may be affixed to 
a suitable clevis member 74 assembled to a bolt or pin 
75. In adjusting the leveling means 24, the procedure 
is similar to that previously described and is adjusted by 
the adjusting nut 57 of the adjusting means 25. This ad 
justment rotates the member 7; causing the upper edge 
of the form to be moved about the fulcrum block 26 
whereas in the previous enbodiment, the vertical move 
ment of the shoe 24 provides for this adjustment. The 
positioning and adjustment of the forms with the hoists 
and detachment of the hoists is also similar to that de 
scribed with reference to Figs. 1 and 2. 
Although there has been described a particular size of 

concrete form, and a particular form handling device 
for lifting the forms together with embodiments of an 
improved alignment means for the forms, the forms may 
be of any desired length and height, and likewise, the form 
handling device may be so constructed as to manipulate 
the particular form to which it is used, and may take 
any other conventional form of lifting means which is 
capable of being used with massive concrete construction. 
The forms constructed in this manner are adapted to be 
dismantled and used repeatedly for the pouring of con 
crete, and the pivoted scaffolding permits the planking 
thereof to be nested against the face of the strong-backs 
to minimize the space required by the form until it is 
used again, and permits the forms to be easily stacked 
one against another. The forms are likewise adapted to 
be used repeatedly for pouring the concrete, or for the 
construtcion of vertical or battered walls, and likewise, 
the form handling devices are equally adapted for any 
type of wall. Similarly, the du miny she-bolts, as well as 
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the ordinary she-bolts and anchoring means may be 
adapted for use with this improved construction. 

It is also obvious that the alignment means and ad 
justment means thereof may remain assembled to the 
respective strong-back of the form construction in its 
dismantled condition, and when again used, may be read 
ily adjusted for the adjustment of the form in the align 
ment thereof with a previously poured lift. 

Likewise, the improved form construction in which 
the boards forming the facing are grooved permits the 
normal expansion and contraction of the boards from 
their wet and dry condition, so that the sheathing will 
not buckle, and the edges of the boards forming the 
sheathing will be prevented from opening up. The im 
proved construction also permits the clamping of the 
boards together if any shrinkage occurs, and likewise, if 
any swelling takes place by the absorption of moisture 
from the poured concrete, suitable expansion is provided 
to prevent any buckling of the sheathing, and any mis 
alignment because of this buckling. 

It is further obvious that there has been disclosed a 
simple and inexpensive concrete form construction which 
is readily adapted for use with conventional concrete 
form hardware, and equally adapted for use with simple 
form handling devices and anchoring devices, as disclosed 
in my U.S. Patent 2,825,115 for the rapid erection of 
concrete forms as the concrete is being poured. 
The improved concrete form construction and ad 

justing and alignment means therefore work equally well 
on vertical or battered walls, or for erection of the forms 
directly to a rock foundation. 

It is also obvious that there has been disclosed an 
improved method of construction and alignment of canti 
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lever type forms for forming huge blocks of concrete 
Such as are poured on massive concrete constructions 
today where a slow setting, low compression concrete 
has been heretofore very difficult to use. 

Having thus described my invention, it is obvious that 
various immaterial modifications may be made in the 
Same without departing from the spirit of my invention; 
hence, I do not wish to be understood as limiting my 
Self to the exact form, construction, arrangement, and 
combination of parts herein shown and described, or 
uses mentioned. 
What I claim as new and desire to secure by Letters 

Patent is: 
1. The combination with studding for a concrete form, 

of sheathing adapted to be affixed to the studding; said 
sheathing comprising a series of vertically tiered and 
horizontally extending abutting boards, the horizontal 
opposite edges of each of the contiguously abutting 
boards being longitudinally grooved, whereby the normal 
expansion and contraction of the boards, from being wet 
to dry, will prevent the sheathing from buckling and the 
edges of the boards from opening up, and securing means 
extending transversely through the boards forming the 
sheathing and intermediate the opposite faces of the 
sheathing and transverse to the grooved edges for affix 
ing the boards together preventing the opening of the 
joint between contiguous boards formed by the con 
tiguous edges. 

2. The combination with studding for a concrete form, 
of sheathing adapted to be affixed to the studding, said 
sheathing comprising a series of vertically tiered and 
horizontally extending abutting boards, the edges of con 
tiguously abutting and horizontally extending boards be 
ing longitudinally grooved, whereby the normal ex 
pansion and contraction of the boards from being wet 
to dry, will prevent the sheathing from buckling and the 
edges of the boards from opening up, and resilient means 
extending through the boards and intermediate the oppo 
site faces of the boards forming the sheathing and trans 
verse to the grooved edges for affixing the boards to 
gether preventing the opening of the joint between con 
tiguous boards formed by the abutting edges. 
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3. The combination with studding for a concrete form, 
of sheathing adapted to be affixed to the studding, said 
sheathing comprising a series of vertically tiered and hori 
zontally extending abutting boards, the horizontally ex 
tending edges of contiguously abutting boards being lon 
gitudinally grooved, whereby the normal expansion and 
contraction of the boards, from being wet to dry, will 
prevent the sheathing from buckling and the edges of 
the boards from opening up, and a plurality of securing 
means extending transversely through the boards and 
intermediate the opposite faces of the boards forming 
the sheathing and transverse to the grooved edges for 
affixing the boards together preventing the opening of the 
joint between contiguous boards formed by the con 
tiguous edges. 

4. The combination with studding for a concrete form, 
of sheathing formed from a series of vertically tiered 
and horizontally extending abutting boards and adapted 
to be affixed to the studding, means for supporting and 
affixing the sheathing to the studding comprising lower 
support means affixed to the studding and adapted to be 
affixed to the lowermost board of the sheathing and 
upper support means affixed contiguous to the upper end 
of the studding and adapted to be affixed to the upper 
most board of the sheathing, and securing means affixed 
to the means for supporting and affixing the sheathing to 
the studding and extending transversely through the 
boards and intermediate the opposite faces of the boards 
forming the sheathing for affixing the boards together and 
to the studding, whereby the joints between contiguous 
boards of the sheathing are prevented from opening. 

5. The combination with studding for a concrete form, 
of sheathing formed from a series of vertically abutting 
boards and adapted to be affixed to the studding, leveling 
means operatively mounted contiguous to the bottom of 
the studding and adapted to be adjusted relative to the 
studding from the upper end of the studding, means for 
supporting and affixing the sheathing to the studding, 
adjusting means extending from the top of the studding 
and operatively connected to the leveling means at the 
bottom of the studding for moving the leveling means 
with respect to the studding, and said adjusting means 
operatively connected to the means for supporting and 
affixing the sheathing, whereby said leveling means and 
said means for supporting and affixing the sheathing are 
adapted to be adjusted contiguous to the upper ends of 
the studding. 

6. The combination with studding for a concrete form, 
of sheathing formed from a series of vertically abutting 
boards and adapted to be affixed to the studding, leveling 
means operatively mounted contiguous to the bottom of 
the studding and adapted to be adjusted relative to the 
studding from the upper end of the studding, means for 
supporting and affixing the sheathing to the studding com 
prising upper support means affixed contiguous to the up 
per end of the studding, adjusting means extending from 
the top of the studding and operatively connected to the 
leveling means at the bottom of the studding for moving 
the leveling means with respect to the studding, and said 
adjusting means operatively connected to the upper sup 
port means, whereby said leveling means and said means 
for Supporting and affixing the sheathing are adapted to be 
adjusted contiguous to the upper ends of the studding. 

7. The combination with studding for a concrete form, 
of sheathing formed from a series of vertically abutting 
boards and adapted to be affixed to the studding, means 
for Supporting and affixing the sheathing to the studding 
comprising lower support means affixed to the studding 
and adapted to be affixed to the lowermost board of 
the sheathing and upper support means affixed contigu 
ous to the upper end of the studding and adapted to be 
affixed to the stop of the studding and to the upper 
most board of the sheathing, leveling means operatively 
mounted contiguous to the bottom of the studding and 
adapted to be adjusted relative to the studding from 
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12 
the upper end of the studding, securing means opera 
tively connected to the upper support means for Sup 
porting and affixing the sheathing to the studding, ad 
justing means extending from the top of the studding 
and operatively connected to the leveling means at the 
bottom of the studding and to the upper support means 
for moving the leveling means with respect to the stud 
ding, whereby said leveling means and said support means 
for supporting and affixing the sheathing are adapted to 
be adjusted contiguous to the upper ends of the Studding. 

8. The combination with a concrete form comprising 
studding and sheathing affixed to a lift of concrete, and 
anchoring means extending through the form for affixing 
the form to the aforesaid lift, of means for adjusting 
the form with respect to the face of the lift to which 
the form is applied, said means for adjusting compris 
ing leveling means operatively mounted between the 
bottom of the studding and the face of the lift, adjusting 
means operatively connected to the leveling means and 
extending to the top of the studding, support means for 
the leveling means operatively mounted contiguous to 
the top of the studding, and said adjusting means oper 
atively connected to the support means, whereby the 
leveling means is adjusted from the upper end of the 
Studding. 

9. The combination with a concrete form comprising 
studding and sheathing affixed to a lift of concrete, and 
anchoring means extending through the form for affixing 
the form to the aforesaid lift, of means for adjusting the 
form with respect to the face of the lift to which the 
form is applied, said means for adjusting comprising 
wedge-shaped leveling means operatively mounted be 
tween the bottom of the studding and the face of the 
lift, adjusting means operatively connected to the wedge 
shaped leveling means and extending to the top of the 
studding, support means for the leveling means oper 
atively mounted contiguous to the top of the studding, 
and said adjusting means operatively connected to the 
support means, whereby the wedge-shaped leveling means 
is adjusted from the upper end of the studding. 

10. The combination with a concrete form comprising 
studding and sheathing affixed to a lift of concrete, and 
anchoring means extending through the form for affix 
ing the form to the aforesaid lift, of means for adjusting 
the form with respect to the face of the lift to which 
the form is applied, said means for adjusting comprising 
pivotally mounted leveling means operatively mounted 
between the bottom of the studding and the face of the 
lift, adjusting means operatively connected to the piv 
otally mounted leveling means and extending to the top 
of the studding, support means for the leveling means 
operatively mounted contiguous to the top of the stud 
ding, and said adjusting means operatively connected 
to the Support means, whereby the pivotally mounted 
leveling means is adjusted from the upper end of the 
studding. 

11. A concrete form construction including studding 
and sheathing therefor for forming successive lifts of 
concrete, detachable means for affixing the concrete form 
construction to supporting means for mounting and posi 
tioning the concrete form construction, complementally 
formed means on the concrete form construction for de 
tachably connecting the concrete form construction to 
a lifting means of a means for raising and lowering the 
concrete form construction, said means for raising and 
lowering the concrete form construction being adapted 
to be supported on a previously poured lift and contigu 
ous to the concrete form construction, said lifting means 
thereof adapted for moving the concrete form construc 
tion to its next successive position so that the concrete 
form construction is affixed in its elevated position by 
the aforesaid detachable means, said concrete form con 
Struction also including aligning means operatively 
mounted contiguous to the bottom edge of the studding 
for adjusting the concrete form construction to a pre 
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determined line with respect to the previously poured 
lift, said aligning means comprising a wedge-shaped shoe, 
an inclined face thereof operatively engaging the bottom 
edge of the studding and another face thereof operatively 
engaging the face of the previously poured lift, said 
aligning means comprising substantially vertically ex 
tending adjusting means operatively mounted contiguous 
to the top edge of the concrete form construction, said 
substantially vertically extending adjusting means opera 
tively connected at the lower end thereof to the wedge 
shaped shoe and adapted to be adjusted from the top 
of the form, after which the means for raising and lower 
ing may be removed upon the concrete form being affixed 
in its adjusted position, and the concrete poured em 
bedding certain of the aforesaid supporting means. 

12. A concrete form construction including strong 
backs and sheathing therefor for pouring successive lifts 
of concrete, detachable means for affixing the concrete 
form construction to supporting means for mounting and 
positioning the concrete form construction, a plurality 
of complementally formed means on the concrete form 
construction for detachably connecting the concrete form 
construction to lifting means of a plurality of means 
for raising and lowering the concrete form construction, 
said plurality of means for raising and lowering the con 
crete form construction adapted to be supported on a 
previously poured lift and contiguous to the concrete 
form construction as it is being raised and lowered and 
including means for anchoring the means for raising and 
lowering in said position contiguous to the concrete 
form construction to its next successive position so that 
the concrete form construction is affixed in its elevated 
position by the aforesaid detachable means, said con 
crete form contruction also including aligning means op 
eratively mounted contiguous to the bottom edge of each 
of the strong-backs and operatively connected to said 
strong-backs for aligning the concrete form construction 
to a predetermined level line with respect to the previ 
ously poured lift, and said aligning means comprising 
substantially vertically extending adjusting means ex 
tending from the bottom to the top of the concrete form 
construction and adapted to be adjusted from the top 
of the form. 
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13. A concrete form construction including studding 

and sheathing therefor for forming successive lifts of 
concrete, detachable means for affixing the concrete form 
construction to supporting means for mounting and posi 
tioning the concrete form construction, complementally 
formed means on the concrete form construction for 
detachably connecting the concrete form construction 
to a lifting means of a means for raising and lowering 
the concrete form construction, said, means for raising: 
and lowering the concrete form construction being adapted 
to be supported on a previously poured lift and con 
tiguous to the concrete form construction as it is being 
raised and/or lowered, so that the concrete form con 
struction is affixed in its elevated position by the afore 
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said detachable means, said concrete form construction . 
also including aligning means for adjusting the concrete 
form construction to a predetermined line with respect 
to the previous poured lift, said aligning means compris 
ing an alignment shoe operatively positioned between 
the previously poured lift and one of the studding at 
the bottom edge of the studding, and adjusting means 
contiguous to the top of the aforementioned studding 
and extending to the alignment shoe for adjusting the 
alignment shoe from the top of the form. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

453,592 Gardner ---------------- June 2, 1891 
970,998 Duller ---------------- Sept. 20, 1910 

1,042,648 Crary ----------------- Oct. 29, 1912 
1,268,880 Roos ------------------ June 11, 1918 
1552,912 Colt ------------------- Sept. 8, 1925 
2,355,376 Huddleston et al. -------- Aug. 8, 1944 
2,482,405 Edlund ---------------- Sept. 20, 1949 
2,493,264 Records ---------------- Jan. 3, 1950 
2,649,643 Schutte ---------------- Aug. 25, 1953 
2,669,000 Seemann -------------- Feb. 16, 1954 

FOREIGN PATENTS 
512,416 Great Britain ----------- Sept. 15, 1939 
118,997 Sweden ---------------- Apr. 10, 1947 
123,299 Sweden --------------- Sept. 16, 1948 


