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UNITED STATES
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PATENT OFFICE

: CHESTm I. WILLIAMS, OF GRAND RAPIDS, MiCI—IIGAN,‘ ASSIGNOR OF ONE-HALF TO
GOODSPEED INVESTMENT COMPANY, OF GRAND RAPIDS, MICHIGAN, A’ CORPORA-

TION OF MICHIGAN

CONCRETE FORM CLAMP

" Application flled Juns 20,

My invention relates to concrete forms and
more particularly it relates to concrete forms
which may be easily dismantled after the
concrete has set and the forms again em-

- ployed in other operations.- PR

~“ The invention has among its objects the
production of devices of the kind described
which are simple in construction, reliable,
durable; and economical.

A particular object of the invention is the
provision of improved clamping devices
which are operable to secure oppositely dis-
posed forms together by means -operable
from outside of the forms. ,

Another particular object of the invention
is the provision of improved clamping de-
vices whereby oppositely positioned concrete
forms may be spaced in their operative posi-
tions from outside the forms, ,

A further particular object of the inven-
tion is the provision of improved clamping
devices of the kind described which may be
removed from the forms without injury
either to the forms orto the clamping devices.

Another particular object is to produce
devices of the kind described which will be
satisfactory for use interchangeably in con-
nection with the molding of either vertical or
horizontal walls. S L

Still another particular object of the inven-
tion is to provide improved clamping devices
of the kind described for . use in connection
with forms for concrete floors wherein the
devices are operable to suspend the forms and
the concrete from I beams forming part
of the floor construction and thereby making
the use of scaffolding or shoring unnecessary.

In building construction wherein structur-
al steel is used for I beam supports for-floors
and as supporting columns, such I beams. or
columns are frequently imbedded in concrete
to provide fire protection and where so used
it is desirable to provide reinforcement of
some sort to prevent.the encasing material
from cracking and scaling off in the event
of a fire and thereby exposing the steel beams
and -columns directly to heat.” When used
as reinforcement for fire-proofing material
my .clamping device includes elements, some
of which are to be imbedded in and retained
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permanently in the concrete as reinforcement
and others of which are to be detachably con-
nected with the permanently retained ele-
ments in order that they may be removed and

- utilized in_other. operations.. ‘The :perma-

nently retained portion of my device com-
prises means for holding the devices in posi-
tion while the concrete is being poured and
also includes elements adapted to reinforce
the layer of fire-proofing material, thereby
making it unnecessary to provide any addi-
tional material for such purpose. :

A still further object of the invention is
the provision of clamping devices including

means for positioning the devices in fixed re-

lation to structural steel members to be en-
cased in fire-proofing material, such devices

- being adapted to serve both as a support for

concrete forms and as a spacer to gauge or
determine the thickness of the encasing fire-
proofing material: . e

The devices are adapted to be suspended
from a framing member such as an I beam or
the like to provide supports for forms and
for a concrete floor wherein the under surface
of the floor forms the ceiling of a room un-
derneath. Upon removal of such ‘clamping
devices apertures’ remain in the concrete
which may be utilized for inserting hangers
for attaching same to the retained portion
of the device in case it should be desired to
suspend scaffolding or other objects from the
ceiling. If not desired to be thus utilized,
the holes may or may not be grouted with
concrete, and another object of the invention

ig the provision of clamping devices of the

kind described having elements retained in
the structure as reinforcing material for fire-
proofing, such elements being accessible for
suspending hangers therefrom. .

Many other objects and advantages of the
construction herein described and shown will
be obvious to those skilled in the art from
the disclosure herein given. :

To this' end my invention consists in the
novel construction, arrangement and combi-
nation of parts herein shown and described,
and more particularly pointed out in the
claims. ' : )
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Referring now to the drawings forming
part of this specification :

Tig. 1 is a fragmentary elevation section
taken through the concrete forms showing
the clamping devices embodying one form of
the invention in various stages of installation ;

Fig. 2 is a view similar to Fig. 1, wherein
the clamping devices are shown as installed
in operative position preparatory to pouring
of the concrete; -

" Fig. 3 is a fragmentary plan section talen
through concrete forms fastened with the de-
vices embodying my invention and illustrat-
ing the clamps in their operative position and

. also the forms as they appear after detach-

ment 6f the removable portions of the devices

- Tig. 4 is a fragmentary cross section of a
floor showing an alternative embodiment of
my invention; ,

Fig. 5 is a perspective view of that portion
of ‘the device shown in Fig. 4 which is to be
permanently retained in the conerete;

TFig.6isa perspective view of a form board
having a plurality of the devices miounted

. thet'ein preliminary to being placed in oper-

ative position as a bottom form for an I beam
or a side form for ‘a column flange or the like;
and

Tig. 7 is a perspective view ‘of a crank
member interchangeable for use with all em-
bodimentsof my invention in:connection twith
miolding vertical, battered or horizontal walls.

Referring mow more particularly to the
drasvings, -one embodiment of the invention
operable as a clamping ‘device for forms for
vertical and battered walls is:shown in Figs.
1,2 and 3. A plurality of fengitudinally ex-
tendinig boards 10 ‘are fastened to veitical
studding ‘members 11 by mails 12 or the like
to-form  ‘oppositely positioned spaced apart
members between which concrete is ‘to- be
poured. While the forms ‘are -described as
constriicted of longitudinally extending
boards and vertical studding, other material
than timber can be used as, for example, steel
plate and steel framing members.

"The oppositély positioned form ‘members
are ‘held in spaced apart relation by -clamp-
ing devices forming one ‘embodiment of my
invention. Tach of the devices includes an
inner spacing rod -16 adapted to have a
crank member 33 mounted on ‘ene or ‘both
ends thereof. The spacer rods 16 act both
as ties ‘and struts-and are intended to be per-
manently retained in the structure, while the
crank members-38 are intended to be removed
and utilized interchangeably in connection
with the moulding -of other walls, either ver-
tical, battered, or horizontal. Since the spacer
rods 16 are to be permanently retained in the
concrete it is desirable for the sake of econo-
my to utilize as little material in their con-
struction asis consistént with providing the
hecessary rigidity to hold the form members
apart. o
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The rods 16 have a burr 45 on each end
forming a stop, for a purpose hereinafter de-
scribed. The burrs 45 may be constructed
integrally with the rods 16 or may be nuts
threaded onto the rod. Burrs 45 are spaced
apart a predetermined distance depending

‘upon the thickness of the wall to be moulded.

The-crank members 83 comprise an arm 13
having a handle 19 and a shank 15. The

shanl 15 is provided with a threaded socket

9 adapted for connecticn with the threaded
ends of the spacer rod 16. The spacer rod
16 preferably stops short of the inner edges
of the form walls an inch or two at either
end. The burr 45 on each end of the spacing
member 16 provides a stop limiting the
amount of threaded engagement of the crank
members 33 with the rod 16. The diameter
of the burrs 45 is less than the diameter
of the aligned holes 14 in the oppositely po-
sitiomed form members through which the
rod 16 is projected as a preliminary to in-
stalling the clamp member. While the crank
members 33 are shown as having a socket 9
providing -a threaded connection with the
ends of the spacer rod 16, it is to be under-
stood- that any other means may be utilized
for detachably mounting the crank member
on the rod 16. o

‘The vertical studding 11, which form fram-
g members to ‘which the boards 10 are fas-
tened by nails or the like, inay be given any
spaeing necessary tomeet the requirements of
the particular construction. It is desirable
that the studding be oppositelydisposed onthe
respedtive form member in onder that the
profecting ends ‘of - the eramk members be
attached to thestudding. A plurality of the
elamping - devices are provided for attach-
ment ‘to each of the studdings 11. The «de-
Vices are ‘spaced apart vertically in accord-
ance with the requirements of the particular
installation: ‘For this purpose the holes 14
in the oppositely positioned form members
ave ‘ih ‘alignment -adjacent one edge of ithe
studding 11. : 4
- The firdt step in the installation of one of
the devices consists in threading thewshank 15
of thecrank member onto one end of the rod
16, until the crank member contacts with the
burr 45, theninserting the rod through oppe-
sitely positioned aligned holes 14:as indicated
in‘the upperportionef Fig. 1.  The next:step
in ‘the ~assemibly :of the device :consists in
threading the shank 15 of -a ‘second .crenk
memniber oritothe projecting end of therod 16,
until it 1s ‘stopped by ‘the -adjacent burr 45.
The burrs 45 are so positioned ‘that the arms
18 ‘of ‘the ‘crank members are in substantial
alignmertt with the -etter edges of the stud-
ding 11 when ‘the crank ‘membeérs have been
thraaded until tlie:ends ofthe'shanks 15:come
into-certaet with the burrs 45. - ‘
. ‘An-dngle fren 18s mounted on the'arm 13
of‘edach of'the crank members by inserting'the
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crank member through an aperture 20 pro-

vided for this purpese in one leg of the angle

iron. This arrangement of the angle iron 18

the angle iron to be fastened to studding of
different sizes. :

In Fig. 3 the studdings 11 are shown as
square timbers in which case the angle iron

.., 18 ismounted as shown in the right hand por-

16

_ tion ta
15"

tion of Fig. 3. Studding 17, perferably con-
structed of 2 x4 or 2 x 6 timbers, are shown
with the angle iron 18 fastened thereto by
turning the angle iron oppositely to the posi-

ken when fastened to the square stud-
ding 11. - The efficiency of the angle iron 18
as a fastening device, as mounted on the
studding 17, is increased by utilizing a semi-

circular notch 23 on its projecting end in-

_which the handle 19 of the crank member is
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“positioned and locked. '

The square studding 11 is preferable to an
oblong studding because of its greater rigid-
ity. The studding 11 is preferably of sub-
stantially the same dimensions as the length

of the crank arm 13 thereby permitting the -

angle iron 18 to be nailed or otherwise fas-
tened to the studding in the position shown in
the upper right hand portion of Fig. 3. The
arms 13 of the crank members and the angle

‘irons 18 which are nailed to the studding co-

operate to hold the forms in fixed spaced
apart relation. ‘ -
The thickness of the wall, being molded, is

.thereby determined by the spacings of the
36

burrs 45 on the spacer rod 16.  The lengths
of the rods 16 may be varied to suit different
thicknesses of walls. The dimensions of the

.studding are such that the inner edge of the

crank arm 18 contacts with the outer face

- of the studding when the crank members have

been turned into contact with the burrs 45.

The contact of the studding 11 or 17 with the-

arms 13 transfers the thrust from the con-

_crete directly to the crank member and pre-
~vents the form members spreading apart.

Movement inwardly of the oppositely posi-
tioned wall forms 1s prevented by the angle
irons 18 which are fastened to the studding

by nails 21. The angle irons 18 also function

as means locking the crank members with the
arm 13 in horizontal position.

In practice, it is desirable to place the
clamp members on opposite sides of alter:
nate studding 11 or 17 in order to avoid the

~tendency of the device to warp or turn the

forms which would otherwise result if the
devices are all mounted on one side of the
studding. ‘

The lower portion of Fig. 3 shows the
spacer rod 16 as imbedded in the concrete
after the.crank members have been removed.
After the concrete has set the crank members
are detached by first removing the nails 21 to
release the angle iron 18 and then turning
the crank members until they are disconnect-

3

ed from the rods 16. - The ¢ylindrical shank
15 of the crank member may be cylindrical
in which case it leaves a corresponding cy-
lindrical hole 46 in the concrete. The shank
15 may; if desired, be tapered as shown in the
left hand portion of Fig. 8, ifi ‘which case a
correspondingly tapered-hole 47 is left in the
concrete.- The crank member is more easily
released from the concrete in which it is im-
bedded if the shank is thus tapered.
'Only an occasional hole 14 is required in

the boards 10 and .since the boards 10 and

studding 11 and 17 are easily disassembled by
withdrawing the nails fastening the boards
10 to the studding the greater portion of the
boards and studding are suitable for use in
other construction.
Figs. 1, 2, and 3 not only is easily assembled
and inexpensive to manufacture but is con-
ducive to economy by permitting the form
material to be thus repeatedly used. - After
removal of the form material the holes 46 and
47 surrounding the ends of the rods 16 may
be grouted, if desired.

Another embodiment of my invention,
adapted for use in moulding fire-proofing
about both steel beams and columns, is illus-
trated in Figs. 4,.5 and 6. This embodiment
of the device is also adapted for supporting
concrete floors while being molded ‘and for

erecting and - supporting the forms and

or false work. - .

A cross section through one of a plurality
of parallel extending I beams 27, between and
around which the concrete forming a floor
30 is to be poured, is shown in Fig. 4. The
I'beams 27 support the concrete floor 80 and
the forms project downwardly ‘below the
lower flange of the I beams to permit the con-
crete to serve as fireproofing for the beams.
Both the forms and the concrete are carried
by the I beams 27 by suspending from the
beams a plurality of the devices forming an-
other embodiment of my invention.

The-forms for molding the concrete in-
clude a board 31 extending substantially the
full length of the I beam 27 with a plurality
of the clamping devices embodying my in-
vention mounted therein.  In addition to the
board 81, the forms include a vertically ex-
tending board 29 on each side of the I beam
27 and a plurality of horizontal boards 28
between each of the boards 29. The weight
of the floor 80 is carried to the boards 81 by
spaced apart struts 50 and transversely ex-
tending joists 51. The boards 28 rest di-
rectly upon the joist 51, which arrangement
permits the entire weight of the floor and
forms to be suspended from the I beam 27
without. the use of shoring to support the
forms or the use of scaffolding to erect the
forms. = The form board 81 is strengthened
by a plurality of cross members 82 which
are nailed or otherwise fastened to the board

floors without the use of shoring, scaffolding;

The device shown in
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.ally designated by the numeral 25.

for a purpose hereinafter more particularly
described. e ’

The portion of the device intended to be
permanently retained in the concrete after
removal of the forms is shown in Fig, 5.
This permanently retained portion of the
device includes a pair of hook bolts 26, each
mounted in one of a plurality of apertures
36 formed in a strap iron spacer bar gener-
The ends
38 of the bar 25 ave turned up and each have
an oblong aperture 37 formed adjacent there-
to. - The apertures 37 permit the bars 25 to
be easily bent and facilitate the bonding with
the concrete; in which the bars are imbedded.
A notch 89 is formed in each upturned end
38 of the bar 25. When. the ends of the
bar 25 are bent over as indicated in the left
hand portion of Eig. 5, the horizontal por-
tion of the hook bolts 26 are positioned in the
notches 39 and the bolts thereby locked
against retation.

The middle portion of the bar 25 has a pair
of spaced apart strips 40 severed therefrom
except at their outer ends. The strips 40
are turned downwardly with their ends rest-
ing upon the board 31 to form supports for
the bars 25 while the devicés are being. as-
sembled, and mounted on. the bar. The
strips 40 thereby also gauge or determine
the thickness -of fire:proofing material be-
neath the flange of the I beam 27. Strips 41
corresponding to the strips 40 are severed
from the bar 25 except at an end near the
middle of the plate. "The strips 41 are cut
substantially longer than the strips 40 and
as a result their unsévered portions 43 are
positioned on opposite sides -of the bar 25
and each at some distance from and on op-
posite sides of the center line..
41 are -bent downwardly and then horizon-
tally to form L shaped members providing

reinforcement for the concrete or fireproof--

ing underlying the I beam 27. The horizon-
tal portion of the strips 41 also provide sup-
ports for such longitudinal reinforcing rods
49 as may be considered necessary or desira-

ble. -

The apertures 36 are arranged symmetri--

cally relative to the middle of the bar 25
and by mounting a pair of hook rods 26 in a
corresponding symmetrically positioned pair
of apertures 36 I am enabled to provide
means for fastening the device to I beams
having different widths of flanges. For rel-
atively wide I beam flanges the hook rods
26 may be positicned in one of the outer op-
positely positioned pairs of apertures 36 and
for I beams having narrower flanges the hook
rods will be inserted in apertures positioned
nearer the center of the device. Theé lower
end of the vertical portion of the rods 26 is
threaded for connection with one -of crank
members 33 already described. :
The devices are mounted on the board 3

The strips

1,681,158~

by providing holes 44 arranged in pairs.on
ertheér side of the longitudinal center line of
the board. - The holes 44 are given the same
transverse spacing as the apertures36in which
the hook rods 26 are positioned. A cross
member 32 is provided for each of the devices
to be mounted on the board 31. The rela-
tive spacing of the clamping devices is best
shown in Iig. 6, the distances apart of such
devices being dependent upon the weight of
the floor being carried and the thickness of
material to be used for the forms.

The crank members 83 are projected

70

75

through the holes 44 with the crank arms 13 -

bearing against the under face of the cross
members 32. The crank members 33 are fas-
tened to the cross members 32 by means of
angle irons 34. The angle irons 34 are fas-
tened to the members 32 by nails 85, or, if
preferred, bolts or screws may be used. The
bar 25 and hook rods 26 are then positioned
on the board 31. The rods 26 are turned to
slightly engage the socket 9 of the crank mem-
ber 83 and with the horizontal portion of the
rods turned outwardly, as shown in Fig. 6.
The board 31 with the clamping devices
mounted thereon, is then swung up under-
neath the beam to which it is to be fastened
by means of ropes or the like, thereby elimi-
pating the necessity for the use of scaffolding.
The board 31 having been positioned with
the outwardly turned rods 26 on either side
of the flange of the I beam 27 the hook rods 26
are further threaded into the socket 9 of the
crank members 33. o
"Threading of the hook rods 26 is contin-
ued until the bar 25 is drawn into contact
with the under surface of the flange of the
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I béam 27, thereby making the downwardly -

extending strips 40 spacers to gauge or de-
termine the thickness of fire-proofing under-
neath the beams 27.  The hook rods 26 are
left with. their horizontal portion turned in-
wardly as shown in Fig. 4, after which the
ends of the bars 25 are turned upwardly and
inwardly to the position shown in the left
hand portion of Fig. 5. The bent ends of
the bars 25 are snapped over the hook rods
96 with the notches 39 locking the hook bolts
against further rotation. After the board 31
has been suspended from the I beam 27 the
struts 50 and joists 51 are then mounted in
place and the form boards 28 and 29 fas-
tened thereto. The hook rods 26 having been
locked against further rotation, the concrete
can be poured and tamped around the I beam
27 without danger of the device being loos-
ened or displaced. The oblong apertures 37,
as well as:the unused apertures 36 enable the
ends of the bar 25 to be bent more easily and
provide bonding surface for the concrete.
The forms are removed by the simple ex-
pedient of loosening the angle irons 34 and
threading oft the.crank members 33. The
form board 81 and crank members 33, as-well
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as the other form material may be used in
pouring other sections of the floor. It is ob-
vious that the entire operation of dismantling
the forms can be quickly and easily done
without damage to the material.

The holes remaining in the concrete after

removal of the cranl members 33 may be .
In-

closed with grout, or may be left open.
the event that the holes are left open the
threaded ends of the hook rods 26 may be
utilized for suspending hangers or bracket
devices therefrom for the purpose of suspend-
ing scaffolding or other objects from the
ceiling.

10

15

clamping devices of the kind described com-
prising ‘elements which are inexpensive to
manufacture and are to be retained in the
concrete permanently, such retained ele-
ments, in some cases, functioning as reinfore-
ing rods for fireproofing materml and other
elements which are detachable and inter-
changeable in connection with the molding
of either a Vertlcal battered, or herizontal
wall.

What T claim as new and desire to secure
by Letters Patent is:

1. The combination with oppositely dis-
posed form members, of means for securing
the form members in adjusted relative posi-
tions, said means comprising a rod extend-
ing transversely of the form members, crank
members operatively engaging the ends of
said rod, each of said crank members ar-
ranged to extend through the adjacent form
member with its arm engaging the exterior
face of said form member

2. The combination with oppositely dis-
posed form members, of means for securing
the form members in adjusted relative posi-
tions, said means comprising a rod extend-
ing transversely of the form members, crank
members operatively engaging the ends of
said rod, each of said.crank members ar-
ranged to extend through the adjacent frame
member with its arm engaging the exterior
face of the form member, and an element
mounted on said crank members, said ele-
ment being engageable with the form mem-
50 bers to hold the crank members against move-

ment relative to the form members.
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3. The combination with oppositely dis--

posed form members, of means for securing
the form members in adjusted relative posi-
58 tions, said means comprising a rod extending
transverselv of the form members, means
operable to fasten one end of said rod to the
adjacent form member, a crank member op-
eratively engaging the other end of the rod,
60 said crank member arranged to extend
through the adjacent form member with its
arm engaging the exterior face of said form
member.
4. The combination with oppositely dis-
% posed form members of means for securing

Thus it will be seen that T have provided -

-said crank members said element being en- .

the form members-to secure S.‘:le crank mem-

‘5

“the form members in ad]usted relative posi-
tions, said means comprising a rod extending -
‘trangversely of the form members, means

operable to fasten one end of said rod to the,,

~adjacent form member, a crank member-op- 70

eratively engaging the other end of the rod,
said - crank member  arr anged  to - extend
through ‘the adjacent form member with its
arm engaging the exterior face of sald foun ’
member, and an-element mounted on the~ 75
crank- member .said element being opera-
tively engageable with the ad1acent form
member to hold the crank member agalnst
movement relative to the form member. -

5.:The combination with oppositely dis- 80

‘posed form members of means for securing

the members in-adjusted ‘positions relative
to each other, said means comprising a rod
having threaded - ends, - crank members“
threadedly engaging the ‘ends of said rod, 85
said crank members arranged " to- pro)ect
through said form members with their arms
engaging the outer surface of the form mem-
bers,-and an element mounted on - said crank _
members said element being engageable with *
the form members to secure said crank merm-
ber to said form members.

6. The combination with oppositely d*s-
posedform members of means -extending

90

‘throtigh the form members for gecurmcr Lhe t95

members in adjusted positions “relative to
each other, said means comprising a rod hav-

ing threaded ends. crank members eéach hav-

ing a socketed end threadedly engaging one .
end of said'rod, said crank members arranged *100
to project through said form meémbers with

-their arins engaging the outer surface of the

form members and an element mounted on
gageable with the form members to secure 105
sald crank member to said form members,
7. The combination with oppositely dis-
posed form ‘thembers of means for securing
the memibers in adjusted positions relative to
each other, said means comprising a rod hav-
ing threaded ends, crank members threaded-
ly engaging the ends of said rod, said crank
members arranged to project throuorh said
form members with their arms’ engaging the
outer surfacé of the form members, a-burr at
the inner terminii of the threaded portion of
said rods forming stops for the crank mem-
bers, and an element mountéd on said crank.
1members said-element being engageable with

110
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bers to said form members:

8. The combindtion - with opposﬂ:ely dls-
posed form members comprising boards fas-
tened to exterior framing members of means
for securing the form membets in adjusted
positions relative to each other said means
comprising a rod having threaded ends, and
crank members having their socketed ends
threadedly engaging the end of said rod,
said crank members arranged to progect

125
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through said" form - members adjacent said

- framing members, the arm of sdaid crank

members ‘engaging the outer surface of the
adjacent framing members. »

-9. The combination with oppositely dis-
posed form members comprising boards fas-
tened to exterior framing members of means
for securing the form members in adjusted
positions relative to each other said means
comprising a rod having threaded ends,
crank members having their socketed ends
threadedly engaging the end of said rod,
said crank members arranged to project
through said form members adjacent said
framing members, the arm of said crank
members engaging the outer surface of the

adjacent framing members, and an element .

mounted on' said crank members, said ele-
ment being engageable with the form mem-

bers to secure said crank member to said -

form members.

10. The combination with ovpositelv dis-
posed form members comprising boards fas-
tened to exterior framing members of means

_for securing the form members in adjusted

positions relative to each other said means
comprising a rod having threaded ends,
crank members threadedlv encaging the ends
of said rod, said crank members arranoed to
proiect through said form members adiacent
said framing members, the arm of said erank

- members engaging the outer surface of the

~ 40

45
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adiacent framing members. an angle iron
mounted on each of said crank members by
inserting the crank member through an aver-
ture in said angle iron, and means operable
to fasten said angle iron to the framing mem-
ber. : .

11. The combination with oppositely dis-
posed form members comprising boards fas-
tened to exterior framing members of means
for securing the members in adjusted posi-
tions relative to each other, said means com-
prising a rod having threaded ends. crank
members having their socketed ends thread-
edly engaging the end of said rod, said crank
members arranged to proiect through said
form members adjacent said framing mem-

bers. the arm of said crank members engag- -

ing the outer surface of the adjacent fram-
ing members, an angle iron mounted on each

of said erank members by inserting the crank -

member through an aperture in said angle
iron, and means operable to fasten said angle
iron to the framing member, one end of said
angle iron having a notch in which the han-
dle of the crank member is positioned.

In witness whereof, I hereunto subscribe
my name this 24th day of May. A. D. 1929.

CHESTER 1. WILLIAMS.

65

-7



