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To all whom it may concern:

Be it known that we, Roeerr B. Hiccins
and Hersrax ALRERS, citizens of the United
States, residing at St. Lonis,-State of Mis-
souri, have invented certain new and useful
Improvements in Adjustable Concrete-
Forms, of which the following is a full,
clear, and exact description, reference being

had to the accompanying drawings, forming

a part hereof. .

Our invention has relation to improve-
ments in adjustable and knock-down forms
for concrete structures, being especially de-
signed for use in the construction of con-
crete columus, beams and floors of buildings,
and it consists in the novel featuves of con-
struction more fully set forth in the specifi-

" zation and pointed out in the claims.

In the drawings, Figure 1 is a side eleva-
tion of the invention; Fig. 2 is a top plan of
Fig. 1, the view showing the main or center
frame work for the support of the floor
form, the beam-forms on two contiguous
sides (only) of such center form, and the
column form on one of the cormers (only),

the like construction (not shown) prevailing-

about the two remaining sides; Fig. 3 is an
end elevation of the structure showing sec-
tions of the concrete floor, beam and eolumn;
Fig. 4 is a vertical transverse section on the
line 44 of Fig. 1, showing sections of the
concrete floor and beam, which are merely
dotted in Fig. 1; Fig, 5 is a detail top plan
of the column form and corner posts, and
adjustable frame for supporting the column;
Fig. 6 is a cross-section on the line 6—& of
Fig. 5; Fig. 7 is a perspective detail of a
pair of crossed tie-bars by which the posts
are braced ; Figs. 8 and ¢ are perspectives of
the fwo sizes of clips for supporting the ad-
justable frames which earry and guide coi-
umn forms; Fig. 10 is 2 perspective of one
of the hangers supporting the decking which
constitutes the beam-form; Fig. 11 is a ¢ross-
sectional detail taken thmugﬁ a floor joist
too close to the wall of an adjoining build-
ing to permit of the placing of the regular
outer joist from which the regular hanger
is supported, the view showing the manner
of supporting the beam-form from below,
under the circumstances; and Figs. 12 and
13, 14 and 15, are respectively end views and
side elevations of two modified construc-
tions for clamping fogether the extensible
sections or members of the supporting posts.

The object of the present improvement is
to li)rovide a form which shall be adjustable
both vertically and horizontally; one which
will aliow for an accurate independent ad-
justment of the molds or forms receiving the
concrete for the vertical supporting columns
of the building; one provided with hangers
capable of rigid suspension against Iateral
displacement for the support of the deck-
ing on which the horizontal concrete floor
beams are to be cast; one provided with ex-
tensible members having flat contacting
faces, entering into the construetion of the
verfical posts or columns which support the
column molds, and that of the horizontal
main and secondary joists respectively sup-
porting the decking on which are formed
the horizontal beams and conerete floor;
one permitting the construction of a con-
crete beam or joist clese to the wall of an
adjoining building; one which shall be
rigid when once assembled; one in which
the adjustable members entering into the
construction of the posts and joists may as-
sume the form of either an angle-bar, chan-
nel-bar, flat bar or even a box girder (an
angle-bar being herein used as an illustra-
tion); one susceptible of a variety of
changes without altering its mode of oper-
ation: one which will be practically devoid
of vibration during the setting operation of
the concrete; and one possessing further
and other advantages better apparent from
a detailed description of the invention
which is as follows:—

Referring to the drawings, and for the
present to Ifigs. 1 to 11 inclusive, P rep-
resents a series of inner posts made pref-
erably of two angle-bar sections overlap-
ping along their respective legs, and made
extensible by means of a slot 5 in the leg
of one of the sections and a clamping nnt-
bolt & carried by the contaciing leg of
the other section. Of course, the slot s
need not be continuons as shown, and a
series of short interrupted slots or holes
may be substituted therefor, and in fact,
{as subsequently to be referred to) any me-
chanieal means for making the posts exten-
sible may be resorted to. One of the legs of
the angle-bar has its upper end turned into
an inwardly deflected horizontal supporting
braclet or ledge 1, (Fig. 4) said ledges serv-
ing to support the ends of the angle-bar
flaor joists .J, one ledge supporting one end
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tudinal joist, the opposite end of the trans-

verse joist in turn resting on the end of the

" longitudinal joist supparted by the ledge, and

the end of the transverse joist directly sup-
- ported on the ledge 1 in turn carrying the ad-

jacent end of the longitudinal joist (Iig. 2).

so that the meeting ends of the joists over-
10 lap one another. 'The overlapped ends ave
then secured by screws or bolts 2 to the
ledges 1. Supported between the horizon-
tal legs of the transverse joists are extensi-
Dle ~secondary or supplemental joists J’
(only one illustrated) likewise composed of
extensible anale-bar sections. Over the sev-
eral joists J, J, are placed sheets 8 prefer-
ably flanged at their outer corner edges, the
flanges @ bearing against the vertieal legs of
a9 the joists, which legs formi the bounding
walls of the ficoring formed by the super-
asition of the floor plates or decking 3.
“he posts are suitably braced on the sides of
the frame by double or cross tie-bars 4 com-
posed of extensible sections whose outer
ends are secured to the posts by pins or
serews i, the overlapped portions of the see-
tions beine fastened by screws 6 carried by
clips 7 embracing the overlapped portions;
1 similar clip 7 and serew G is placed at the
intersection of the cross-bars (Figs. 1, 7).
At the ends of the frame the posts are
braced by similar single extensible tie-
bars 4.
gg  Dis osed around the sides of the strocture
thus formed (only two sides being herein
illustrated) and oppesite the posts P, and
spaced a suitable distance therefrom, arve
outer posts P” likewise composed of exten-
sible angle-bar sections similarly con-
structed and similarly braced, each pair of
outer posts P’ likewise and in like manner
supporting an extensible outer joist J”,
disposed parallel to the adjacent joist of the
inner franie. The outer series of posts are
likewise braced where neceszary by tie-hars
4. At the intersection of the vertical planes
of disposition of the outer series of posts P’
on two contignous sides of the structure thus
5o Tormed, is a corner post P’ likewise made
of extensible angle-bar sections, so that a
cluster or group of four posts are disposed
at the corners of the structure (only one
corner being here illustrated) said cluster
g serving as the means for supporting the
form 1n which the vertical concrete column
is cast, as subsequently explained. Tt will
be seen that the outer pair of joists J, J7.
are so mounted as to bring their vertieal
8o legs or walls in paraliel and contiguous velu-
tion, the horizontal leg of the outer joist J”
pointing outward, and the corresponding leg
of the Inner joist J pointing inward (Ifig,
4). This leaves the spuce hetween the ver-
g5 tical legs clear for the suspension of the

of the transverse joist, wherens the ledge.of ! {
“+ “{he next post supports the end of the longi- i form. These hangers are composed of paivs

075,242

hangers which carry the decking or bLeam-

of flat, twisted vertical suspension bars 8, S,
terminating at the top in hooks A which
engage the upper edges of the joists, the
medial portions of the bars being pivotally
connected by a link 9 one end of which pro-
jects a suituble distance beyond the adjacent
suspension bar. The lower portions of the
bars and the extension of the link are pro-
vided with openings o for the reception of
the deflected terminals of a brace-rod 10
which serves to keep the hanger rigid, In
practice the hangers are suspended so thut
the braced ends shall point alternately in
opposite directions (Figs. 1, 4). This in-
sures a rigid bracing not only for the hang-
ers, but also against lateral yielding of the
joists. The links 9§ of the hangers collec-
tively serve to support the sheet angle-plates
11 which are placed in lapped relation on
the hangers between the joists, and thus
serve to form a mold or form for the con-
crete beam B, cast therein.

As stated above, the cluster of corner
posts P, P’, P’, P”’, serve to support the
form for the concrete column C, This forin
is composed of a series of sheet angle-bars
12 placed in laEped relation (Figs. 2, 5) the
several sheets having hooks or bent lips 13 g5
formed at their upper ends, said hooks en-
gaging the sides or members of an wupper
four-sided jointed frame composed of rodsor
bars 14, the outer ends of the several mem-
bers extending beyond their points of con-
nection and hugging the vertical walls of
the outer series of posts P’, P’, I (Fig=
2, 5). Two of these frames are enemﬁy
antple to support a column-form, the lower
frame encompassing such column at a con-
venient point near the bottom thereof (Fig.
1). In order to properly center the column-
form . relatively to the center line of the
beam column B it is desirable to have some
means for accurately ndjusting the frames 110
14. This is accomplished as follows:—
Engaging the legs of the outer or exposed
pair of angle-bar posts P, P* (Figs. 2, 5)
are U-shaped clips 15,-the longer arm of the
clip having a projecting pin 16 which is 115’
inserted throngh an opening o formed in the
extensions of the bars 14. At the bend of
the clip is an adjusting screw 17 which bears
agninst the edge of the leg of the angle-bar
of the post, so that when the serew is turned
in proper direction it will draw or exert a
pull on the frame 11 thereby shifting it
horizontally to bring its center in alinement
with the central line of the beam-form.
The legs of the inner pair of posts P, P are
engaged by clips 157 of similar design except
that the long arm is considorabfv longer
than the long arm of the clip 15, to permit
the pin 16" thereof to reach the hele o of
the same bar 14,  Of course, in screwing up 130
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the screws 17 of one pair of clips, the screws
17’ of the opposite pair must be correspond-
ingly loosened to allow for the proper ad-
justment or centering of the frames 14. It
may be stated in passing that the holés o in
the extension of the several bars 14 perform
the additional function of permiiting the

enlarging or contracting of the frame ac-.

cording fo the cross-section of column to be
cast.

In practice the concrete forming the floor
¥ is poured on the form formed by the
sheet decking 3, when the concrete beam B
is poured into the beam-form or mold made
by the angle plates 11 (Fig. 8), the column
C having been at the same time built up to
a corresponding level, so that the column,
beams, and floor all merge together. R

Where the wall W of an adjoining build-
ing does not admit the erection of the outer
posts P/, P’, and their joist J’’, resort is
had to the following arrangement for sup-
porting the beam form, special reference
being Ead to Fig. 11. In that event bars 8’
are hooked over the joist J, each bar 8
having a second bar 8 hinged thereto, and
provided with a downwardly turned ter-
minal hook % bearing against the wall W,
Behind the hooks % is inserted the edge of
the horizontal leg of a sheet angle-plate 11’
which at intervals is propped up by posts
of angle-bar or similar construction P*/.
On top of the plates 11’ the usual beam form
plates 11 are placed when the concrete beam
B may be poured into the form close to the
wall W.

Of course, the slot and serew connection is
not the only available method of securing
the extensible sections of the posts or joists;
any equivalent means may be resorted to.
For example, in Figs. 12 and 13, we show
two post sections P clamped by a strap 18
drawn together by a rod 19; in Figs, 14 and
15 we show a strap 18’ with screw-threaded
terminals held together by a tie-bar 19” held
in position by nuts » passed over the serew-
threaded ends of the strap.

The object of emI‘)loying angle-bars (or
their equivalents such as channel bars, box
girders, flat bars) for the extensible mem-
bers of the posts and joists, as against pipe
or tubular sections. is that the flat engaging
faces of such angle-bars {or their equiva-
lents) prevent rotation of the section ahout
the axis of the post or joist, an objection in-
herent with th2 use of tubular or hollow
cylindrical sections or piping. Besides, the
flat faces of the angle-bar present enlarged
bearing surfaces to the hangers 8. thereby
minimizing the danger of lateral oscillation
or displacement of said hangers. Referring
particularly to Fig. 10 it will be noticed
that the link 9 being provided with a bot-
tom notch d engaging a pin ¢ on the vertieal
bar 8, the hanger may be instantly removed

.

from the joists, by simply pulling out one
end of the brace 10, when the entire hanger
can be folded or collapsed.

Where the supporting ledges 1 bent. from
one of the angle-bar legs of the posts happen
to be on the outside of the structive (I1gs.
1,2, 3, 4), then in lieu of the securing screws
2, we prefer to employ securing means for

70

holding the joists, in the form of clips 7* °

provided with screws &.

Having described our invention, what we
claim is: ' .

1. In combination with an inner sertes of
extensible posts, extensible joists mounted
on the same, lapping sheets supported on the
joists and forming a floor form, an outer
series of extensible posts spaced apart from
the inner series, extensible joists connecting
the outer series of posts and disposed in the
general direction of the adjacent joists sup-
ported by the inner series of posts, hangers
suspended between each outer joist and inner
joist contiguous thereto, and a decking sup-
ported on the hangers and forming a beam
form. o

2. In combination with an innexr series of
extensible posts, extensible joists mounted
on the same, lapping sheets supported on the
joists and forming a floor form, an outer
series of extensible posts spaced apart from
the inmer series, extensible joists connecting
the outer posts and disposed in the general
direction of the adjacent joists supported
by the inner series of posts, means for sup-
porting a beam-form ‘decking between the
oufer joists and joists contiguous thereto,
and colamn-forms supported by the posts at
the convergence of two contiguous beam-
forms.

8. In combination with an inner series of
extensible posts, extensible joists mounted
on the same, lapping sheets supported on the
joists and forming a floor form, an outer
series of extensible posts spaced apart from
the inner series, extensible joists connecting
the outer posts and disposed parallel to the
adjacent joists supported by the inner posts,
means for supporting a beam-form decking
between the outer joists and inner joists con-
tiguous thereto, column-forms supported by
the Eeosts at the convergence of two contigu-
ous benm forms, and means for adjusting the
column-forms relatively to the center line of
the beam-forms.

4. In combination with a pair of paralle}
joists having vertical flat members, spaced
a suitable distance apart, a series of hangers
comprising each a pair of vertical terminally
hooked bars supported from the top edges
of the members of the respective joists, a
cross-bar pivotally connecting the vertical
members at points below the lower edges of
the joists and having one end extending be-
youd the vertieal bar, a brace coupling the

end of the extension to the adjscent vertical
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Lar, the hangers being disposed with the
braces pointing alternately in opposite direc-
tions.

5. In combination with a group of posts
disposed about u fixed point, open frames
disposed along said posts, and column-forms
helg in position by said frames between the

osts.

P 6. In combination with a group of joist-
supporting posts disposed about a fixed
point, oper: frames dlsgosed along the posts,
and column-forms held in position by said
Trames between the posts. o

7. In combination with a group of joist-
supporting posts disposed about a fixed
point, open frames mounted along and be-
tween the posts, vertical lapping plates in-
serted into the forms and forming column-
forms, and means for adjusting the frames
and the form supported thereby, in a hori-
zontal-plane. .

8. In combination with an inner series of
posts composed of extensible angle-bar sec-
tions, longitudinal and transverse main
joists composed of extensible angle-bar sec-
tions carried by the posts, extensible supple-
mental joists supported by the horizontal
legs of the main joists, lapping plates resting
on the joists and forming & floor-form, an
outer series of corresponding posts and sur-
mounting joists spaced apart from the inner

075,342

series and disposed in planes parallel to the
joists of the inner series, hangers supported
from the outer series of joists and the con-
tiguous joists of the innmer series, lappin
angle-plates supported on the hangers an
forming beam-forms, an outer extensible
corner post disposed at the convergence of
the vertical planes of two contiguous sides
of the structure thus formed, open-frames
mounted between the group of posts clus-
tered about said corner, lapping plates in-
serted into said frames and forming column-
forms at the point of convergence of two
contiguous beam-forms.

9. In combination with a joist located in
Proximity to an adjoining wall, a hanger
having a member suspended from the joist,
a second horizontal member terminating in
a hook adjacent to the wall, a plate disposed
horizontally and having an edge engaged by
said hoolt, posts for propping up said plate,
and suitable decking resting on the plate and
hangers and forming a beam-form adjacent
to the wall aforeﬁaii

In testimony whereof we affix our signa-
tures, in presence of two witnesses,

BROBERT B. HIGGINS.
HERMAN ALBERS.

’Witnﬁsses :g
LMIL TARER,
Jos. A. MicHEL.
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