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3 Chaims.  (Cl. 25—121)

This invention relates to means for casting: concrete
beams. While the casting means-may bé used for cast-
ing any desired type of concrete beam, it is particularly
useful for casting concrete beams or slabs as disclosed
and claimed in United States Patents 2,299,070, 2,299,071,
2,299,072 and 2,299,111. In these patents there is dis-
closed an elongated beam of concrete having cored pas-
sages therethrough and provided with prestressed steel
reinforcement. The invention to be hereinafter. disclosed
and claimed constitutes an improvement upon the casting
mold described in said patents. Tt will be understood, of
course, that the new casting mold may be used for any
type of elongated concrete beam.

In United States Patent 2,614,309 issued on October
21, 1952, there is disclosed a casting mold having a gen-
erally U-shaped section, said mold being adapted to be
sprung cpen for releasing the cast beam. This invention
provides a mold which is so constructed that it may
readily be opened to release the cast beam. The mold in
the-present invention is adapted to be closed to present a
substantially smooth unbroken surface of the concrete so
that no sensible ridge appears at. the mold break in the
cast-concrete, Because of the requirément for curing con-
crete, it is desirable that the mold itself be as simple as
possible so that a large number of molds may be kept
in stock for continuous production. The-mold embodying
the: present invention is provided with means. which are
simple and effective for maintaining the mold in tightly
locked position while the concrete is curing, the mold and
contents being susceptible to conventional handling as
with other molds. The invention also provides means co-
operating with the mold so that when said mold and means
are- in proper cooperative relation, the mold may be
opened to release the cast beam or the empty mold may
be closed for the purpose of receiving concrete preliminary
to the casting of a beam.

The mold embodying the present invention, together
with  the means. cooperating. therewith for operating the
mold, is so constructed that long beams may be Handled
effectively. In order that the invention may be under-
stood, an-exemplary embodiment will be. disclosed in
coanection with the drawings. The embBodiment illus-
trated is exemplary and may be varied without departing
trom the scope of the invention except as. defined by the
appended claims.

Referring now to the drawings, v

Figure 1 is a sidé elevation of a. casting mold-embody-
ing the present invention. ] _ )

Figure 2 is a.plan view of the mold illustrated in Fig-
ure 1, certain parts being.broken away.

Figure 3 is a perspective-exploded view of parts of the
mold to illustraté the mahner” in which the miold splits.

Pigure 4 is a'section” along line 4—4 of Figure 2.

Pigure 5-is° a- sectional detail along line 55 of Fig-
ure 2.

Figute 6'is o’ sectional détail’of a-part of a miold wall

illastrating - the: mammer: in- whick® tHe} depth: of “the ‘mold

may:be changed:
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Figure 7 is a side elevation along line 7—7 of Fig-
ure 6.

Figure 8 is an end view in section illustrating the sup-
porting means for the mold, the supperting means being
in a mold-releasing position: .

Figure 9 is an end view of the suspension means for
the mold. » )

Figure 10 is an isometric detail- of the miold when
closed and showing one bulkhead. o

The mold proper has angle iron, generally indicated by
18, having bottom portion I1 and-side portion 12-joined

" by rounded corner-portion 13.  Angle iron 11 has edge
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portion 15 extending from rounded corner portion-: 16,
The mold proper is completed by flat strip 18, having
edge 19 cooperating with edge portion 15 of the angle iron.
Edges 15 and 19 abut and a snug.fit between the opposed
edges is provided. i

Angle iron 10 is rigidly united to charnel 22, having
web 23 and flanges- 24 and 25. The width of web 23
(the distance between-flanges 24 and 25). is greater than
the width of side portion 12 of the angle iron. Fisnge
24 of the channel is about in line with the edge of side
13, precise alignment being unimportant. Web portion
23 has part 27 extending below bottom 11 of the angle
iron. Mold strip 18 is also permanently attached to
channel 32, having web 33 and flanges 34-and 35 respec-
tively. Flange 34 is -also about-even with the free edge
of strip 13, while the web of the chantel has portion 37
extending below bottorn 11 of the angle iron when- the
thold i$ in assembled-condition, as iilustrated in Figures
1 and 2, for example.

In casiing’ the beams, it-is desirable to-define regions
at the sides-of the beam near the top surface of the beam
for accommodating grout.. This region at each side may
be created by providing liners 40 and 41. These liners
may be of stéel or of any other suitable material;- and
have suitable width so that the liners extend downwardly
along sidés 12 and-£8 for desired distances. Liners 40
and 41 as illustrated are bent or shaped-to provide longi-
tudinal channels 42 and 43 respectively. Liners-40 and 41
are rigidly attached to the respective mold sides by bolts
45 to 48 inclusive. These bolt§ have flat heads with
tapered sides and are accommedated by conical-apertures
in the liner body. Thus the bolt heads:will be substan-
tially flush with the liners. Suitable nuts are provided
to maintain the belfs in position. The bolis- may be
loosened and removéd t0 permit different liners to be
used or to perntit a rearrangement of-the liners for accom-
modating beams having. different width; as will be more
fully disclosed later. It is understood that the liners- ex-
tend the full length of the form and that bolts-45 to 48 in-
clusive are disposed at regular intervals along.the form
sides as required. :

Carried by bottom portion 11- of the form outside
thereof is angle iron,. generally indicated by 50 and hav-
ing flanges 51 and- 52 respectively. Flange-52 is-in-con-
tact with the exterior surface of part of bottom 11- of-the
mold. The free end of flahge 52" is near the free end
of part 11 of the mold angle iron; while the’ corner- of
angle iron 50 is back of the free end. Flange 51 extends
away from the bottom.of the mold. Flange 51 is long
enough so that the free end of the flange is approximately
in line with flanges 25 and 35 of channels 22 and. 32:

The length of the mold may be as great as desired and
in practice, may. be 30 feet-and evén longer:. At suitable
intervals along the length of the mold, means are provided
on the mold for maintaining the two parts of the mold in
tightly clamped position and additional means are pro-
vided for causing’ miold separation to octur when tle
clamping ‘means”are inoperative. The"distance betiveen
adjacent mold - clamiping nieans: will depenid’ upon” such
factors as- the- thickiess | of the- vailous mold” parts atid
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channels and the tolerances in the final product. Inas-
much as the various means for clamping and guiding the
mold parts are similar, only one will be described in detail.
Bisposed below bottom portion 11 of the mold and
between web portion 27 of channel 22 and flange 51 of
angle iron 50 is T beam, generally indicated by 58 and
having top portion 59 and web 65. Top portion 59 of the
T is disposed so that it is against the adjacent surfaces of
bottom portion 11 of the mold and may be welded thereto.
"The ends of T 58 are rigidly secured as by welding to
plates 62 and 63. Plates 62 and 63 are disposed against
the inner surfaces of portion 27 of web 23 and flange 51 of

10

_angle iron 50. These plates are maintained rigidly in

position by bolts 64 to 67 inclusive. Portion 37 of chan-
nel 32 has rigidly bolted thereto pin 6% having threaded
portion 7¢ and smooth portion 7i. Threaded poriion 74
is long enough to extend from flange 53 of angle iron 59
“through a suitable aperture in part 37 of the web of channe!
32 and somewhat beyond the web, as illustrated in Figures
2 and 4. Threaded portion 7¢ carries lock nuts 72 and 73
disposed on opposite sides of web portion 37. Threaded
portion 70 also carries nut 74 and *ock nut 75 for providing
a shoulder which may engage the surface of flange 51 of the
angle iron. Smooth portion 71 of the pin passes through
suitable alined apertures in flange portion 51 and plates
63 and 62 and web portion 27. Smooth portion 71 func-
tions as a guide pin and normally in the closed position of
the mold will extend beyond web 23 of channel 22. The
‘closed position will be determined by the adjustment of
nuts 74 and 75 and in the proper position of the mold
parts, the free edges of the parts of the mold will be alined.
As previously pointed out, the gap between the opposed
edges is preferably reduced substantially to zero by having
the opposed edges in contact. It is clear, therefore, that
the two parts of the mold, one part consisting of angle iron
16 and the other part consisting of strip 18, will be mov-
able relative to each other along the length of pin 69.

The locking means are all similar and will now be
described. Disposed across the corner formed by flange
35 and web 33 is bearing plate 73a. This plate may have
any desired shape and is conveniently rectangular, as illus-
trated in Figure 3. The angle of inclination to the web is
unimportant. Bearing plate 73 is provided with aperture
74a. Web portion 37 of channel 32 is also apertured at
75a. Flange 51 of angle iron 50 is provided with a suit-
able aperture which is in line with apertures 74a and 75a
“for accommodating pin 78 having head 79 and threaded
portion 806. When plate 63 will be present, a suitable
aperture will be provided through this plate. Where the
locking means is not near any pin guiding means or mold
guiding means, then plate 63 will not be present and may
be replaced by a suitable strip of metal or may be omitted
cntirely, Bolt 78, as illustrated in Figure 5, when threaded
through the various alined apertures, will be disposed at an
angle to the plane of bottom 11 of the form. Accord-
ingly, wedge shaped washers 81 may be disposed around
threaded part 80 of the bolt so that one side of the washer
will be flush against the surface of plate 63 or whatever
surface is present, while the other side of the washer may
be engaged by nut 82 on the bolt. Bolt 78 has slot 84
extending transversely through, the slot being long encugh
and wide enough to accommodate tapered wedge 85.
The position of bolt 78 is selected so that the short end of
wedge 85 may enter slot 84 and then the wedge may be
driven home to maintain the two paris of the mold
together.

Flanges 24 and 34 may have suitable apertures there-
through along the length of the form for the purpose of
accommodating auxiliary angle irons to increase the depth
of the mold. Thus referring to Figurese 6 and 7, the top
flanges 24 and 34 are provided with apertuers 87 through
which bolt 88 may exiend. Bolt 88 has a flat head dis-
posed in a conical aperture in part 96 of spacing member
91 having legs 92 resting upon the outside surface of the
flange of the channels. Spacing member 91 has side por-

15

20

25

30

35

40

50

80

70

76

4 :
tion 93 lying generally in the plane of the side of the mold
and having a suitable aperture for accommodating bolt
94 to support a liner. By disposing the spacing members
at suitable intervals along the length of the form on both
sides thereof, the liners will extend the sides of the mold
and thus permit the depth of the mold to be adjusted.
By having mold portions 10 provided with different size
bottom portion 11, it is possible to provide molds for
beams of different widths. .

Means are provided for handling the mold so that the
mold may be filled or emptied, as desired. In general,
this means provides power means for opening and closing -
the mold, assuming that the locking means on the mold
have been disabled.

Referring to Figures 8 and 9, I beam 106 is carried by
a hoist. I beam 100 has bottom flanges 101 and 192 from
which depend a pair of end supports, of which one is
shown in Figure 9. This end support, generally indicated
by 1£3, has fingers or claws 104 extending over the edges
of flanges 101 and 2102. Depending end support 183 has
slot 186. Riding in slot 106 is pin 107 having head 108 to
lock the pin in the slot. Pin 107 carries end plates 189
having ends 11¢ bent to extend along the outside of webs
23 and 33 of the mold. Lugs 112 and 113 carried by the
channel irons for retaining the bulkheads are also large
enough to rest upon the top edges of parts 119 of the end
plates when the mold is in a position so that the open end
is on top. The mold is supported at the two ends in the
manner illustrated in Figure 9 and the mold may be rocked
on pin 187 so that the mold may be disposed upside down
as illustrated in Figure 8. ‘

As iliustrated in Figure 8, power means are provided
for opening or closing the mold when the mold is upside
down. It is understood that the wedges for locking the
mold will be pulled out of the pins. When the mold
is upside down, as illustrated in Figure 8, air cylinder
means are provided at spaced intervals along the length
of the mold for opening or closing the same. These
air cylinders are alike and are operated simultaneously.
As illustrated in Figure 8, I beam 109 has attached to
bottom flanges 181 and 162 transverse plate 115. Plate
115 has the ends rigidly supported by reinforcing rods
116 and 117 welded between the ends of plate 115 and
the ends of the flanges at the top of I beam 180. Rigidly
attached to plate 115 as by angle irons 119 and 120 is
air cylinder 121 having a piston not shown inside, the
piston being attached to and operating piston rod 122,
Air pipes 123 and 124 controlled by suitable valves are
provided on opposite sides of the cylinder so that com-
pressed air may be admitted to the cylinder on one side
of the piston or the other side of the piston, as desired.
Piston rod 122 has end 126 threaded and supports a
double claw member, generally indicated by 127. Mem-
ber 127 has portions 128 and 129 on opposite sides of
flange 35 of the form.

The other side of air cylinder 121 is provided with
frame 130 having stop portion 131 bent at right angles
thereto. Stop portion 131 is adapted to engage portion
27 of the channel when claw member 127 is urged to
the left, as seen in Figure 8, to open the mold. Since
the greatest force used on the mold is applied in opening
the same, this arrangement tends to relieve pivot pins
107 from the shear strain incident to opening the mold.
For mold closing movement, part 128 of the claw will
engage flange 34 of the channel to move the same to a
mold closing position. When this occurs, pivot pins 107
will suffice to maintain the body of the mold against
the closing force thereof. If desired, however, addi-
tional means for engaging flange 25 to hold the mold
against the force necessary to close the mold may be
provided. Such means may provide a stop to engage
the free edge of web 23. ,

In order to release the cast beam from the mold, the
mold is supported at the ends as illustrated in Figure 9.
The entire mold support is itself carried by a hoist so



2,758,353

5

the mold is in the air, In this position, pins 107 are at
the bottom of slot 106 so that the entire mold nray be
turned on pins 107. The mold is turned so that- it is
upside down with the open part of the mold facing down-
wardly. Thereafter, the hoist lowers the mold and mold
support low enough so that the floor or any suitable
supports take the weight of the mold from end plates
103, causing pins 107 to rise in slots 106. By raising
the mold sufficiently high, the parts of the mold may be
brought into proper relationship with the air cylinder
release mechanism, as illustrated in Figure 8, so that claw
portions 129 and stop 13% may be disposed in proper
relationship, as illustrated in Figure 8. The air valves
are operated to move the piston in each unit to the left,
as illustrated in Figure 8, causing the mold to open. The
hoist may now raise the epened mold free of the cast
beam. Thereafter, the hoist moves the open mold clear
of the beam and the mold is closed by operating the air
pressure means. The closed mold is now locked by the
wedges previously described, after which the hoist is
raised to drop the empty but locked mold to the position
illustrated in Figure 9. The mold may now be turned
over and deposited on a fleor or suitable support. End
plates 186 are moved longitudinally of the mold so that
arms 136 will clear the mold and leave the mold free
to be filied with concrete.

. Referring to Figure 10, there is shown a detail of a
locked mold in condition for receiving a concrete mix.
The mold has the liners suitably bolted therets and has
bulkheads, cne of which is illustrated. Bulkhead 135
has suitable apertures for accommodating the inflatable
forms used in the manufacture of the cored béams, and
also has small apertures for accommodating the ends of
the prestressing rods 137. These prestressing rods may
be distributed in any desired pattérn and the eads may be
rigidly retainéd and tensioned by any suitable means.
AS an example; the means for &ngaging the ténsioning
fods or wires may be as illustrated in the co-pending ap-
pligations of Gayle B. Price and Paul L. Osweiler, Serial
No. 304,524, filed August 15, 1952, of Gayle B. Price
and Paul L. Osweiler, Serial No: 378,714, filed September
8, 1953, }

The biilkheads are maintained in shitable position
against the tension of prestressing: wires. Such means,
for example, may consist of arms 139 and 140 rigidly
attached thereto, the arms extending away from the bulk-
head toward the opeii énd of the fofmi. Arms 139 and
140 are provided with suitable apertures for accom-

modating rod 141 adapted to extend beyond the arms .

and engage the free ends of the form. It is understood,
of course, that rod 141 will be dispcsed against the free
ends of the form to resist the force of the bulkhead when
the wires are properly tensioned.

The other end of the form not shown may be provided
with similar bulkhead means. When the form is ready
to receive the concrete, the mix is poured into the form
while the form is vibrated. It is understood that after
the beam has been cast and prior to the opening of the
mold, the inflatable forms for providing the cored out
portions in the beams are removed, these forms being
first deflated, and then the bulkheads are removed or the
attaching means for anchoring the ends of the prestress-
ing wires to the bulkhead are either removed or cut so
that the cast beam may be released when the mold is
opened.

While the cut in the mold has been shown as illus-
trated, it may be disposed at any desired part of the
mold. The two-piece form or mold having cooperating
edges 15 and 19 as shown may be manufactured in a
number of ways. The entire procedure for making the
mold may be conventional except for obtaining the cut
or slit to provide separate cooperating edges 15 and 19,
Inasmuch as these molds or forms may have lengths
rTunning into many feet, it is not practical to start with
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two pieces making up the mold ‘or form charnel and
‘attempt to fachine ‘opposing ¢dges 15 and 19 to fit.

It is preferred to start with a ‘compléte charinél for
the miold propér, said channel consisting of bottom 11
and sides 12 and 18. The entire structure illustrated in
Figures 3 to 7 inclusivé is fabricatéd and assembled as
a one-piece mold except for pins 69. Tt will be Observid
that in the finished two-piece construction, pin 69 passés
through alignéd apertures in channéls 23 and 32. In
making the one-piece mold-assémbly, it is therefore ‘de-
sirable to allew for metal fost in cutfing. Assume, for
example, that thé cut has a Width of 14 so that ¥4’ of
‘metal from original side 18 is lost. . This méeans; thére-
fore, that side 18 together with channg] 32 will drép ¥4
as seen in Figure 4 when edges 15 and 19 aré fitfed against
each other. Accordingly, ¢hdnnel 32 is preferably
permanently secured to side 18 of the driginal one-piece
channel in such a way that channel 32 is 14" higher than
channel 22 and the apertures in web 37 for accomi-

.modating pin 69 are also drilled 14" higheér, all as seen
-in Figure 4. - After the form: chdnnel has been slit and

has resulted in the removal of %" of metal, as an éx-
ariple, chanmel 32 and side 18 can then be dropped ‘as
seen in Pigure' 4. This will line up channels 22 and 32
and also line up the apértures in web 37 with the apeér-
tures in web 23 for accomnmodating pins 69,

It is possible to-drill an 6versizé apefture through web
37 somewhat larger than pin 69 and have pins. 69 posi-
tionéd even before the slitting. After the slitting, nuts
72 -and 73 may be loosened, if they had been tight; ‘and
permit channel 32 to drop into position. Nufs 72 and
73 wiil thus serve to rigidly maintain pins 69 in web 33
even though" oversize apertures dre provided. In any
event, the éntire construction as illustratéd in the drawing
is initially made as one piece dnd slitting will' occur
thereafter. ) : .

The actual slitting of the original- mold-forming ‘chan-
nel is' accomplished in a simple mannér by a portable
tool consisting of & circilar milling citter driven by an
electric motor. The milling cutter is provided with two
gaugeés. . One gauge maintains the cut at a predetérminéd
distance with respect to side 18 so that the cut will be
along a generally straight liné parallel 16 the free edge
of side 18. The other gauge is a' depth gauge for in:
sufing that the milliig cutter will go through the enfire
thickness of side” ¥8 but will not cut through web 33.
The milling etitfer has & diameter which is generally
smaller than the width of bottom 11 of the form. Thus
in practice, bottom 11 of the form may have a width of
about 8", as an example. The milling cutter may have
a diameter of 3" or 4.

The plane of the milling cutter need not be parallel
to bottom 11 but may be tilted with respect to bottom
i1 so that the cut may be located as illustrated in Figure
4. As is well known, such cutters have suitable clamping
means for rigidly securing them to a motor shaft and
in practice, the side of the cutter disc away from the
motor will have a motor shaft and clamping nuts ex-
tending axially beyond the cutter. Thus the average
portable cutting means would not permit the side of the
cutter to be brought close enough to bottom 11 to have
the cutter parallel to bottom 11 and the cut near corner
16 as illustrated.

If the cut is higher up on side 18, then sufficient clear-
ance may exist for having the plane of the cutter parallel
io bottom 11. However, the location of the plane of
the cutter with respect to bottom 11 is not important and
the cuting or slitting may be done at an angle other
than 90° to the plane of side 18. This will result in the
opposing edges 15 and 19 of the two form parts being
at an angle other than 90° to the plane of side 18.

The accuracy of the cut with respect to bottom 11 or
with respect to the free edge of side 18 is not important
within limits which are easily maintained. Thus if the
slit has some tendency to go up or down with respect
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to bottom 11 along the length of the form, the tight fit
between the form parts will in no wise be impaired. It
-is, of course, true that in such case, the two form parts
can oanly work together and cannot be interchanged
with other form parts. All the parts are of steel or other
suitable metal and the wall thickness of the various
channels, angles and plates will be sufficient to render
the entire form rigid.

The actual slitting may be accomplished by having

the one piece assembled form on the ground with side -

18 horizontal and supporting bottom 11 and channel 22
so that the mold parts will be retained in position after
slitting. The mold may also be supported as in Figure 4
with bottom on the ground.

What is claimed is:

1. A separable mold for casting elongated concrete
beams, said mold having a generally U-shaped section,
said mold consisting of a generally L-shaped member
forming the bottom and one side of said mold and a

generally flat member forming the remaining side of °
the mold, the two mold members having abutting edges-

when the mold is closed, a channel having a web and
two flanges at one side of said mold, said channel having
the web thereof disposed along the outside of one side

.of said mold, a second channel similar to the first dis- 2:

posed along the outer face of the remaining mold side,
said two channels being rigidly attached to the corre-
sponding mold sides, said two channels having portions
extending below the mold bottom when the mold is as-

sembled, an auxiliary angle iron outside of and extend- 7

ing the full length of the mold, said angle iron having
one portion thereof rigidly attached to the mold bottom
near the free edge of the L-shaped elongated member,
the angle iron having the other part thereof extending
away from the mold bottom and lying between the op-
posed web portions of the channels, elongated pins pass-
ing through the web on the opposed channel on the flat
member and other part of the auxiliary angle iron at
spaced intervals along the length of the mold and means
carried by said elongated pins and cooperating with said
channel and angle iron for locking the two mold por-
tions together. . :

2. A separable mold for casting elongated concrete
beams, said mold having a generally U-shaped section,
said mold consisting of a generally L-shaped member
forming the bottom and one side of said mold and a gen-
erally flat member forming the remaining side of the
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mold, the two mold members having abutting edges when
the mold is closed, a channel having a web and two
flanges at one side of said mold, said channel having the
web thereof disposed along the oufside of one side of
said mold, a second channel similar to the first disposed
along the outer face of the remaining mold side, said two -
channels being rigidly attached to the corresponding
mold sides, said two channels having portions extending
below the mold bottom when the mold is assembled,
an auxiliary angle iron outside of and extending the full
jength of the meold, said angle iron having one portion
thereof rigidly attached to the mold bottom near the free
edge of the L-shaped elongated member, the angle iron -
having the other part thereof extending away from the

7 mold bottom and lying between the opposed web por-

tions of tlie channels, elongated pins passing through the
web on the opposed channel on the flat member and

‘other part of the auxiliary angle iron at spaced intervals

along the length of the mold, said pin having a portion
extending beyond the angle iron and web on the opposed
channel on the flat member, cne part of such extending
pin portion being threaded and having a nut theéreon
and the other part of such extending pin portion having
a transverse slot therethrough and a wedge adapted to
pass through such slot and exert force against said chan-
nel for maintaining the mold locked.

3. The construction according to-claim 2 wherein the
channel portion through which said pin passes is provided
with a sloping plate extending between the flange and
web with said pin passing through such sloping plate.
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