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UNITED STATES PATENT OFFICE.

; ERIC E. HALL, OF CHICAGO, ILLINOIS.

. ‘ FORM FOR’' CONCRETE WORK.

Application filed April 22, 1922, Serisl No. 556,048

Lo all whom it-may concern: ‘
Be it known that I, Eric: E. Havy; a
citizen of the United States, and'a resident

of Chicago, in the county of Cook and State:

of Illinois; have invented certalnh hew and

ugeful Improvements in Foims for Corierete:
Work, .of which the following ‘is a fully

clear, and exact specification.:

My inventionis concerned with :forms
and scaffoldings for making concrete floors;
ceilings, ete:; and:is designed primarily to

produce simple niold seetionis or forms-that -

can-be ‘ugsed repeatedly without the liability:

of material damage thereto; either in use or

in transportation from one:job toaiiether,:

and in which the wooden faces whicl come

ift contact with the concrete can be veadily
renewed if it becomes necessary.

It is further corcerned with the produe-
tion of forms or mold séctions that can he

i

quickly and easily set'up when they are td-

be sed,- and which can be as easily and

quickly taken down when ‘the concrete. is’

sufficiently set.
: : 1
It is further concerned with the produe:

tioh of forms or mold sections that éan be:
readily ‘adjusted to vary the width théreof:

so 'as to produce a:series of parallel:floor
joists that are spaced nearer to or farther
from each other:

It is further concerned with the produc-

tion of forms o meld sections that cian bé

adjusted to make one ¢nd of one: section”

navrower than' theé other ehd of ‘the samse:
section, as is desired where floor jeists are to-

be moldetl that are wider at their enids to
strengther- theni dt: the point of their con-
nection with the hiain beawms or: girders.:

1t is further coricerned twith the produc:’

tion of forms or mold sectioris that ean be
combined and adjusted-to formi floor joists -

of diffevent lengths, widths or depths.
It is further concerned with the produc-
tion of such forms or niold sections as shdll

be capable of adjustment: ih -any two or -

mere, or in all the ways incorporated in
the three preceéding paragraphs: ’
A further feature of my invention resides

it 2 novel scaffolding and form struéture by -

which I am enabled to support the forms
or molds with a minimum of material going
to inake up said scaffolding. ‘
Another feature resides 1 the use of sitch
a novel structure built up s6 that the varions
elemaents theteof are provided with con-
nections thati.can be: easily assembled o

taken: down without the necessity of em-
ploying any screws or nuts.

Another feature resides in the employ-
ment of such a scaffolding structure with the
parts thereof adjustable to vary the depth
and distance apart of the rvesulting floor
joists, whicli'adjustments do not have to be
iiiterfered with when the scaffolding is taken
down, so that it can be re-erected on an-
other floor or-another job by merely putting
the parts together; without the necessity for
réadjusting dny of the parts to insure that
the joists of the new floor shall have the
same dimensions as those of the preceding
floor:

Ariother fedture of my invehtion resides
in a novel scaffolding structure to be used
in connection with ‘forms in which I ‘ain
enabled to- use much lighter supporting
beams than has been possible’ heretofore,
and still lock the heams gsecurely in place
while they 'ave in usge; and readily remove
them when the work is finished.

To illustrate my invention, I annex hereto-

thiee sheets of drawings, in which the same
reference chardcters are used to designate

-identical parts in all the figures, of which,—

Figi'1 is o perspective view, showing a
portion of the scaffolding with a portion of
the - forms thereon before the concrete is
poured; and another portion with the con-
crete in place;

Fig. 2 is a top plan view of one of the
forms on a larger scale, with portions of
the top theréof broken away:

Fig. 8 is a vertical section on the line 3—3
of Fig. 2;

Fig. 4 is a top plan view showing one
form and a portion of another somewhit
mlodified from the construction shown in
Figs:2 and 3;

Fig: b is:a perspective view of one end of
a- form séetion with the overlapping end
sections applied thereto;

Hig. 6 is a view in section on the line 6—8
of Fig. 8, but on' a still larger scale;

Fig. 7 ig an inverted plan view in section

~on _the ling 7—7 of Wig. 6;

Fig. 8 is an inverted plan view in section
on the line 8—8 of Fig. 6; and

Figs. 9, 10, 11, 12 and 13 are sections on
the Tines” 9—9, 10—10, 11—11, 12192 and
13—13 ‘of Fig. 6.

Referring first to Fig. 1, 20 represents
one wall of a building, and 21 represents a

-concrete floor that has already been erected
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therein and hardened, while 21* represents
a portion of similar floor above the floor
21, which similar {floor has heen poured but
not yet hardened. The portion 22 represents
a girder in connection with the concrete
floor parallel to the wall 20.

After the floor 21 has set sufficiently to
stand the strain of erecting the floor above,
I form a so(mﬂoldinn which is made up of
uprights 23 placed upon planks 24 laid on
the floor 9] On the uprights 23 adjacent
the wall 20, T phce the transverse beam
24e, and where the space hetween the wall
20 and the girder 22 or the adjacent wall
is long, so as to n an intermediate sup-
port, T employ one or more of the uprights
232, which uprights will have the hlocks 25
secured thereon to support the transverse
beams 24* in the same plane as the beam 24°.
On the uprights 23" located beneath the
trough 26. in which the girder 22 ig formed,
I place the cross heads 27, which may be
braced by the pieces 28, and on the cross
heads T place the tiransverse beant 24" as
well as the filler 29 on which the trough 26
rests.

The longitudinal heams or joists of the
scaffolding are preferably formed in two
parts. the lower part 30 consisting of
wooden planks 2 x 10, placed on edge, and
resting on the beams 24°, 24> and 24%. The
necessary width for forming the bettoms of
the molds for the conerete floor joists is
secured by placing centrally over the planks
30 the narrow planks 31, which are prefer-
ably made of inch stufl of the proper width,
say four or five inches, to form the desired
thickness of the joist, and it will be under-
stood that narrower joists may be produced
by using narrower planks, as seen at 312
Where the ends of the concrete floor joists
are to he thickened, as, for instance, those
connected with the wall 20. the width of
the ends of the planks 31 is increased by
nailing or otherwise securing to the ends
thereof the triangular pieces 89.

Passing now to the construction of the
forms. which is shown more especially in
the other figures, these forms are composed
of the wooden sides 33, preferably made of
inch stuff, zmd preferably secured to the
angle irons 34 by the holts 35 having coun-
tersunk heads. X\7hen the forms ave in
place, the edges of the planks 81 engage the
sides 83, as shown in Fm 6. The ‘rops of
the forms are made of the hoards 36, of
the same clmwter as the side boards 83,
which boards are secured by the counter-
sunk bolts 87 to he angle irons 88. Tt will
be understood that T preferably employ a
pair of the angle irons 84 fastened to tho
boards 33 near their evdq3 and that T like-
wise employ a pair of the angle irons 38
fastened to the fop boards 386 at the same
relative position, as the angle irons 34 and

eod

38 co-operate in a manner to he subse-
quent Iy described. The central space of tne
top of the mold may be, formed either of
the thin metal 39, or of the boards 39,
shown in Fig. 4, and it will he understood
that where the job requires frequent changes
in the distance hetween the joists, T prefer-
ably employ the thin-metal tep central por-
tion 39, as, inasmuch as it o"erlaps at its
edges the boards 86, it can be adjusted to
different distances between the joists with-
out any diffienlty. Whesre the ad]mtn‘ents
of the distance hetween the joists arve infre-
quent,—that is to say, where a large num-
ber of joists of the same distance Apurt are
to be pmdu('edm )refor“b]y employ  the
boards %9‘*, wn In Fig. 4, which will he
sawed to the exqct \Vldﬂl nepese wry to fit in
between the boards 86, and it will be under-
stood that instead of making the boards 39°
of the same length as the mold sections, sav
four feet, the boards 39* arc made in one
piece ag long as is nocessary to extend from
the wall 20 to the girder 22, if such a length
1s possible. If no’r tvo boards are employer
which have the proper length when placed
end to end so that they will extend from
the wall 20 to the givder 22.

Tt is desirable that the sides 33 can he
dl.a\vn toward each other slightlv in remov-
ing them after the concrete is set, and, for
ﬂuq purpose, I employ the conncctions be-
tween the angle irons 34 and 38 now to bhe
described: On the upper ends of the angle
irons 384, I secure, as by the rivets 40, the
metallic piece 41, which is preferably con-
structed of metal bent to substantially a U-
shape in cross section but with the connect-
ing portion thereof removed above the top
of the angle irons 34, as clearly ghown in
Fig. 6. The angle irons 38 have formed
therein, near the onter end, the inclined slot
42, through which passes the rivet 48 securad
at its ends to the part 41. A parallel slot
44 in the angle irons 38 accommodates the
pin or heavy nail 45 pa @%od through aligned
recesses in the part 41. Tf the sides 83 are
dravwn toward each other, if will be seen that
the action of the pins 43 and 45 on the in-
clined slots 42 and 44 will he to simulta-
neously draw the sides 33 from the top
pieces 36.

To hold these side pieces 83 properly
spaced apart, while at the same time permit-
ting them to he quickly detached. T employ
the adjustable thrnst bar best shown in Figs,

6 and 8 where it will be seen that T emplox
a pair of foot pieces 46, made of a pair of
motal strips riveted toootbev at their inner
edges and one of them having the concave
central portions 47 forming a substantially
circular passage for the fz.rha‘cent portion of
the holt 48, which has its outer end 49 turned
at right angles so as to fit into the apertnre
50 formed in the angle iron 34. A nut 51
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braces the edge of the angle iron 34, as
shown in Fig. 8, serves to secure the bolt 48
rigidly in position projecting at right angles
from the associated angle iron 84. The holt
48 is threaded into a nut 52, which nut is
rigidly secured in the end of the channel
piece 53, which has formed in the bottom
thereof the slot 54 with the notches 55
formed in the edge thereof so that the
squared portion 58 adjacent the head 57 of
the bolt 58 will fit in any «desired pair of the
opposed notches 55 and hold the bolt in posi-
tion so that when the wing nut 59 is screwed
down the channel 53 will be secured relative
to the companion channel 58%; both of which
channels have their co-operating edges ser-
rated, as seen at 60, so. as to.enable me to
make a quick adjustment of. the length of
the spacing bar. The channels 53 and 53

have secured on: their other ends- the U-

shaped pieces 61, overlapping the.adjacent
channel pieces 53 or 532, as the case may be,
to hold the two channel pieces in alignment,
With the construction shown, it will'be ob-
vious that the sides 33 can be quickly spread
by first adjusting the length of the spreader
bars roughly by unloosening the nut 59 so
that the serrations 60 can be disengaged, and

‘then screwing down the nut 59 to secure the

bar.in . its rough adjustment, after which
the final adjustment’ is secured by simply
rotating the locked channels 53 and. 53* on
the ends of the oppositely threaded bolts 48,
thus - securing - ‘the - ordinary turnbuckle
action,

To support the forms at the proper height
relative to the boards 81, and thus regulate
the depth of the concrete joists, I prefer-
ably employ the following mechanism: At
suitable intervals on the vertical boards 30,
I hang stirrup members 62, which are pref-
erably constructed of metal, and have the
plain portion 63 at the top adapted to fit

‘over the top of the plank 30, and the sides,

which are in the form of channels in hori-
zontal cross section. While these sides
might be plain rectangular channels, T pref-
erably construct them as shown, with the
edges 64 engaging the sides of the planks 30
and the inc¢lined portions 65 connecting the
edges 64 with the central portion 66, which
Is spaced away from the planks 30 and pro-
vided at suitable intervals with the longitu-

'dinal apertures 67, there being as many of

these apertures 67 on each side of the stirrap
as there are desired adjustments for dif-
ferent depths of the concrete joists. Co-
operating with these apertures 67 are the
hooks 68 formed on the ends of the over-

lapping bars 69, each of these bars having

secured on its end a loop 70 embracing the
co-operating -bar.  These bars have formed
therein regnlarly spaced apertures 71, and

the complete bar formed by -the two bar

a8

sections can be made of any desired length
as s necessary to secure the desired dis-
tance between the concrete joists by bring-
ing the necessary apertures 71 in the two bar
sections into register and thrusting the nail 72
through a co-operating pair of the apertures
71.. Theend of the wire nail 72 is then turned
over; and by keeping these bars in the same
adjustment, the same distance between any
number of concrete joists can be secured
without any change or readjustment of this
supporting bar. Instead of resting the sides
33 directly on the bars 69, I preferably em-
ploy the seat piece 78, which is preferably
formed of metal, and, as shown in I¥ ig. 10,
is Usshaped in cross section with its upper
edges turned out.  The seat member 73 is
held in place on the bar 69 by the key 74,
journaled in suitable bearings in the piece

73 and having the handle 75 extending on 8

the outside, by which it can be manipulated.
This key has a portion 76 thereof, of the
width of the .bar 69, cut away, and the top
of the bar 69 preferably has a plurality of
curved recesses 77 formed therein, in which
the key 74 rests in different adjustments of
the same relative to the end of the bar 69.
The turned-over tongue 69* keeps the seat
piece 73 from falling off of the bar 69 while
being handled.

When the forms are assembled and ready
for pouring, as shown in Fig. 6, the handle
75 of the key is vertical, and the seat mem-
ber 78 is held at-its highest position. A fter
the concrete has sufficiently set so that the
forms: can be removed, and before the thrust
bar has been shortened up, the handles 75
are turned at right angles to bring the cut-
away portion 76 next to the bar 69. This
allows the flange portions of the seat pieces 73
to fall away from the sides 33 enough so that
the seat pieces can be slid inward and from
beneath the sides 33, and when they are so
slid in, the bars 69 can be lifted sufficiently
to disengage the hooks 68 from the recesses
67.. When they are disengaged, they can
be ~removed, and by operating the “turn-
buckle of thé thrust bar, the sides 33 can
now be drawn in to disengage them from
the edges of the planks 31, as well as from
the sides of the concrete joists, and the form
sections can now be removed.

Provision for the bringing of the top
pieces 36 mnearer to or farther from each
other and for rigidly connecting them is
made by employing the angle irons 78,
which have the pair of elongated slots 79
therein to accommodate the bolts 80 passed
through the apertures 81 in the ends of the
angle irons 88. To secure an adjustment
for exact widths of the form to space the
concrete joists apart the desired distance, I
provide in the lower edges of the angle irons
38 the row of spaced apertures 82, and in
the end of the angle: iron 78, T locate an
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aperture 84 for the nail 83, which, when
the parts are assembled, will be passed
through said aperture 84, the selected aper-
ture 82 in the angle iron 88, as well as the
aperture 85 (see Fig. 11) formed in the
portion 86 of the angle iron 78 which has
heen turned up to co-operate with the adja-
cent edge of the angle iron 38 and leep the
two angle irons in proper relative position.
After the desired adjustment is made by
the nails 83, the bolts on the nuts 80 are
tightened up and the desired adjustment is
made permanent for that particular job.
Where the overlapping top portion 39 is
employed. T preferably formn it of two pieces
with the downturned flanges 87, which will be
bolted or otherwise secured together, and
are provided at suitable intervals with aper-
tures through which the hook holt 88 is
passed to support the spring strips 89, which
are bow-shaped, and which are turned to
transverse position so that their ends engage
with the under sides of the boards 38 and
hold the overlapping top piece 39 in posi-
tion. Of course, to release the same, all that
is necessary is to turn the strips 89 to &
position parallel to the flanges 87.

It will be obvious that all these connec-
tions and adjustments can be made from the
top of the scaffolding, so that it is unneces-
sary to get underneath the same to pub the
forms in place, although of course it will be
understood that the forms have to be re-
moved from below when they are taken
down.

By reference to Fig. 8 will be seen the
preferred arrangement of the supporting
bars relative to the thrust bars. While I
might employ more of the supporting bars,
T preferably employ one at each end of each
joist, and T place another one where cach
pair of the mold sections abut, so as to
obviate the necessity of employing two of
the supporting bars for each mold section,
although, of course, it will be understood
that two of the thrust bars are necessary
for each section. On the two mold sections
at the ends of the joists, T employ the over-
lapping end pieces 90, which are preferably
formed of sheet metal, and are shaped to
conform to the cross section of the mold.
They have the tongues 91 turned at right
angles at the top of the upper outer corners,
and provided with a couple of apertures
therein through which nails 92 may be
driven into the boards 86 to secure the end
sections in place. When they are assembled.
as seen in Fig. 1, their lower ends engage
either the walls 20 or the trough 26, and
are held firmly in place.

T{ the concrete joists were of some length
that is a multiple of the length of the mold
sections, which seetions are preferably four
feet in length, it would not be necessary to
make any additional provision. However,

1,527,482

it sometimes happens that concrete joists of
some jntermediate length, such as eighteen
or twenty-two feet, have to he provided for,
in which case the arrangement scen in Fig.
1 and at the right-hand ends of Figs. 2 and
3 has to be employed. Here the ends of
the form sections are connected at their
sides by sheet-metal pieces 92 overlapping
the sides 33 of the forms and having the
turned over top portions 98, which are pro-
vided at their ends with apertures 94
through which nails can be driven info the
boards 36 to hold them in place. The open
space at the top is filled by boards 95 of the
proper length to span the space and of the
proper width to extend under the twrmed
over portions 93, to which they might be
nailed, but I prefer to support them by em-
ploving the small Z-shaped strips 96, seen
in Figs. 2 and 8, which have their top por-
tions lying upon the hoards 36 and which
have their lower portions extending under-
neath the boards 95, to which they are pref-
ernbly nailed, where such gaps have to be
brideed, and T cmploy the uprights 23%
The intermediate piece 81% for forming the
hottom of the concrete joist at the gap is
preferably longer than the gap and is placed
directly on top of one of the uprights 232
which extend high enough above the blocks
25 to serve this purpose. While I may
sometimes not employ an upright 23 for a
beam, in which case the bridging piece 31°
will rest only on the ends of the hoards 30.
the pieces 81 being shorter than the boards
80 to permit the bridging pieces 31" to rest
on the boards 30, T preferably employ one
upright 28 for each beam, and stagger them.
ag shown in Fig. 1. Where this arrange-
ment is employed, after the concrete has
heen poured, set, and the forms removed,
it is the practice to leave the heams 30 and
81 in place as an additional support until
the concrete is thoronghly hardened, but
with the arrangement shown. I may before
it is fully bardened remove all the boards 30,
and the overlving strips 31 and still leave
the beams sufficiently supported, since the
bridging pieces 31" will each be supported
by an upright 23=

Where the concrete joists are to be formed
with the thickened ends, as illustrated at
the wall 20 in Fig. 1, where the boards 32
are connected to the boards 381, the end
sections are then adjusted as shown in Fig.
9, so that the sides 33 are set slanting, the
connections at the end where the section
adjoins the adjacent section heing shightly
taken in, whereas the connections at the end
of the beam arve shortened up considerably
so as to secure the desired narrowing of
the mold at this end. The form of end
pieces 90 illustrated serves to permit this
adjustment, as the ends are simply over-
lapped more than they would be otherwise.
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From the foregoing description, it will be
obvious that the scaffolding described can
be quickly erected with a minimum amiount

of Tumber entering into it, and after it is:

erected, the forms ¢an be quickly assembled
thereon from the top of the scaffolding; and
when assembled the concréte is ready to be
poured. After it has set, by reverse action,
the forms can be removed from below, leav-
ing the scaffolding intact, to be firially re-
moved when the concrete has hardened to a
point where there is no danger in removing
the supports for the concrete joists.

While I have described my invention as
employed in connection with the making of
floors of concrete, it will be understood that
it might be employed in connection with the
making of floors of any other plastic ma-
terial, and it will be further understood that
while T have shown and’ described my in-
vention as embodied in the form which I
at present consider best adapted to carry
out its purposes, it is capable of some modi-
fications, ‘and that I'do not desire to be
limited in the interpretation of the follow-
ing' claims except as may be necessitated by
the state of the prior art.

‘What I claim as new, and desire to secure
by Letters Patent of the United States, is:

1. In a scaffolding to support concrete
floors, ‘the combination with longitudinal
beams for forming the bottoms of the con-
crete floor joists arranged in pairs in align-
ment, of means for supporting the outer
ends’ of the pairs, transverse beams upon
which the ‘inner ends of the longitudinal
beams ‘rest, pairs of uprights adjacent the
inner ends of the longitudinal beams and
supporting the transverse beams, and bridge
pieces between the adjacent ends of the pairs
of longitudinal beams supported directly by
the pairs of uprights.

2. In a scaffolding to ‘support concrete
forms, the combination with longitudinal
beams for forming the bottoms of the con-
crete floor joists arranged in pairs in align-
ment and composed of the narrow body pot-
tion and the wider top portion supported
thereon, of means for supporting the outer
ends of ‘the pairs of longitudinal beams,
transverse beams upon which the inner ends
of ‘the longitudinal beams rest, pairs of
uprights adjacent the inner ends of the lon-
gitudinal beams and supporting the trans-
verse beams, and bridge pieces correspond-
ing to'the wider top portions of the longi-
tudinal beams between the adjacent ends of
the pairs thereof supported directly by the
pairs of uprights.

8. In a scaffolding to support concrete
forms, the combination with longitudinal
beams ‘for forming the bottoms of the con-
crete floor joists arranged in pairs'in align-
ment and composed of the narrow body
portion and the wider top:portion supported

thereon, of means for supporting the outer
ends of the pairs of longitudinal beams,
transverse beams upon which the inner ends
of the longitudinal beams rest, pairs of
uprights adjacent the inner ends of the lon-
gitudinal beams and having shoulders be-
low their upper ends for supporting the
transverse’ beams, and bridge pieces corre-

sponding to the wider top portions of the
(]

longitudinal beams between the adjacent
ends of the pairs of said longitudinal beams
supported directly by the tops of the pairs
of uprights.

4. In a scaffolding for supporting con-
crete forms, the combination with uprights,
of transverse heams supported thereby be-
low the level of the bottoms of the concrete
floor joists, narrow longitudinally extending
beams supported upon the transverse beams,

adjustable supporting bars Iocated betsveen

adjacent  longitudinal beams, inverted
U-shaped forms resting on the supporting
bars, and means unconnected with the sup-
ported bars for moving the sides of the
forms outwardly to engage the edges of the
longitudinally extending beams.

5. In concrete form work, the combina-
tion with longitudinal beams, the upper sur-
faces of which form the molds for the
bottoms of the concrete joists, of means for
supporting said beams, supporting bars, lo-
cated between adjacent beams, means for
connecting the supporting bar at different
heights on the longitudinal beams to vary
the depths of the concrete floor joists, forms
of ‘an inverted U-shape in cross section rest-
ing on the bars and having their sides
engaging the edges of the tops of the lon-
gitudinal beams, and means for moving the
sides of the forms outwardly to engage the
edges of the longitudinally extending beams.

6. In concrete form work, the combina-
tion with narrow longitudinal beams, of
means for supporting” the beams, strips
placed on the top of the longitudinal beams
to form the bottems of the concrete floor
joists, supporting bars placed at intervals
between the adjacent surfaces of the narrow
Iongitudinal beams, forms of an inverted
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U-shape in cross section resting on the sup- 115

porting bars, and exténsible thrust bars be-
tween the sides of the forms to force them
apart and into firm engagement with the
edges of the strips to form a tight mold.

7. In concrete form work, the combina- 120

tion with: narrow longitudinal beams, of
means for supporting the beams, strips
placed on the tops of the longitudinal beams
to form. the bottoms of the concrete floor

joists, stirrup pieces hanging over the nar- 125

row longitudinal beams at intervals and
having apertures therein at different heights,
supporting bars having meanis at their ends
for engaging the apertures in the stirrup

pieces, forms of ‘an inverted U-shape in 130
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cross section resting on the supporting bars,
and extensible thrust bars between the sides
of the forms to force them apart and into
firm engagement with the edges of the strip
to form a tight mold.

8. In concrete form work, the combination
with narrow longitudinal beams, of means
for supporting the beams, strips placed on
the tops of the longitudinal beams to form
the bottoms of the concrete floor joists, stir-
rup pieces hanging over the narrow longi-
tudinal beams at intervals and having aper-
tures therein at different heights, support-
ing bars having means at their ends for en-
gaging the apertures in the stirrup pieces,
forms of an inverted U-shape in cross section
resting on the supporting bars, and exten-
sible thrust bars between the sides of the
forms to force them apart and into firm
engagement with the edges of the strips to
form a tight mold, said means being dis-
engagable from the stirrups before the
thrust bars are loosened.

9. In conerete form work, the combination
with narrow longitudinal beams, of means
for supporting the beams, strips placed on
the tops of the longitudinal beams to form
the bottoms of the concrete floor joists, stir-
rup pieces hanging over the narrow longi-
tudinal beams at intervals and having aper-
tures therein at different heights, support-
ing bars having means at their ends for en-
gaging the apertures in the stirrup pieces,
forms of an inverted U-shape in cross sec-
tion resting on the supporting bars, and ex-
tensible thrust bars between the sides of the
forms to force them apart and into firm en-
gagement with the edges of the strips to
form a tight mold, said means being disen-
gageable {from the stirrups before the thrust.
bars are loosened and consisting of the pieces
sliding on the thrust bars and having keys
passed therethrough with the narrowed por-
tions which can be turned into position to
release the pieces from being held in fixed
position on the bars.

10. In an apparatus of the class described,
the combination with a removable scaffold-
ing comprising uprights and longitudinal
beams directly supported thereby, the tops
of the longitudinal beams serving as the
molds for the bottoms of the concrete floor
joists, of transverse supports connecting ad-
jacent beams and extending from the sides
thereof and vertically adjustable to vary the
depth of the concrete floor joists, and forms,
ot a generally inverted U-shape in cross
section, resting on the supports and having
their sides engaging the tops of the longi-
tudinal beams, for the purpose described,
said transverse supports being adjustable as
to length and the forms adjustable as to
width to vary the distance between the floor
girders. ‘

11. In an apparatus of the class described,
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-the combination with a removable scaffold-

ing comprising longitudinal beams the tops
of which serve as the molds for the bottoms
of the concrete floor joists, and means for
supporting said longitudinal beams, of stir-
rup pieces located at intervals along the
longitudinal beams adapted to rest thereon
and having their depending portions U-
shaped in horizontal cross section with re-
cesses therein at vertical intervals, trans-
verse supports adapted to enter the recesses
in the stirrup pieces, and forms, of a gener-
ally inverted U-shape in cross section, rest-
ing on the supports and having their sides
engaging the tops of the longitudinal beams,
for the purpose described.

12. In a form for concrete floors, the com-
bination with a plurality of side and top
sections, each consisting of longitudinal
boards having a pair of metallic connecting
members arvanged transversely of and se-
cured on the inner face thereof, adjustable
connections between said connecting mem-
bers so that the width of the form may be
varied, and a pair of extensible thrust bars
arranged to co-operate with the metallic
connecting members of the side sections, said
thrust bars being provided with means for
roughly regulating their length and form-
ing a turn-buckle for finer adjustments.

13. A form for concrete work consisting
of a plurality of angle irons extending across
the form on the inside thereof with the ver-
tical webs of the irons projecting inwardly,
a plurality of boards having their faces se-
cured to the outside of the bars and extend-
ing transversely of the bars to form the
mold surfaces, and extensible thrust bars
connecting the vertical angle irons for hold-
ing them spaced firmly apart.

14. In a form for concrete work, the com-
bination with side portions and top portions
having means for varying the effective width
of the form, of extensible thrust bars con-
necting the sides, said thrust bars being
provided with means for catching them
quickly at suitably spaced distances, and
with screw mechanism for intermediate ad-
justments.

15. In a form for concrete work, the com-
bination with side portions and top por-
tions having means for varying the effective
width of the form, of extensible thrust bars
connecting the sides, each of said thrust
bars consisting of a pair of threaded mem-
bers connected to the sides and projecting
inwardly toward each other, and a second
pair of members screwed onto the first, and
adjustable connections between said second
pair whereby they can be quickly connected
or disconnected in any one of various spaced
positions, and then rotated to turn the sec-
ond pair on the first pair for finer adjust-
ment.

16. A form for concrete work consisting
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of side portions, top portions, and connee-
tions between said side portions and top por-
tions whereby one of said sides may be pre-
liminarily moved inward toward fthe other
side to disengage the form from the said
concrete without displacing the top portions
relative to the concrete and while maintain-
ing said side portions parallel to the con-
crete surface with which it had been in
contact.

17. A form for concrete work consisting
of side portions, top portions, and connec-
tions between said side and top portions
whereby both of said sides may be prelimi-
narily moved inward to disengage the form
from said concrete without displacing the
top portions relative to the concrete and
while maintaining said side portions parallel
to the concrete surface with which it had
been in contact.

18. A form for concrete work consisting
of side portions, top portions, and connec-
tions between said side and top portions

7

whereby one of said sides may be prelimi-
narvily moved inward toward the other side
and downward from the top portions to
disengage the form from said concrete while
maintaining said side portions parallel to
the concrete surface with which it had been
in contact,

19. A form for concrete work consisting
oi side portions, top portions, and connec-
tions between said side and top portions
whereby both of said sides may be prelimi-
narily moved inward and downward from
the top portions to disengage the form from
the concrete while maintaining said side por-
tions parallel to the concrete surfaces with
which they had been in contact. -

In witness whereof, T have hereunto set

my hand and affixed my seal, this 19th day
of April, A. D. 1922,
ERIC E. HALL., [L. S]

Witness:
Jorn Howarp McELrox.
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