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7 Claims.
1

My invention relates to method and apparatus: :

for producing concrete béams.. It has to do, more
particularly, with a method and apparatus for
producing a cored concrete beam which may be
used -in floor and roof constructions ot similar
constructions. ‘

Cored concrete beams have been provided in ‘

the prior art and have been used in: floor and
roof constructions. - These beams are. usually
provided with a ‘plurality of cores extending

therethrough. The cores are used as channels:

for pipes, electric conduits, etc. The prior art
beams with which I am familiar are of non-sym-
metrical or rectangular cross-section and, in ad-
dition, usually have heavy metal reinforcing ten-

sicn rods in one of the wide faces only of the’

bearm which is to be lowermost and is to.form the
tension face of the beam. As a result, when the
beam is set into the structure it must be set with
its wider faces forming its top and bottom sides
and with the face, that has the reinforcing ten-
sion ‘rods embedded therein, lowermost. ~In. in-
corporating this type of concrete beam in s floor
or similar structure, a series of the beams are
placed side-by-side, the upper surfaces serving
as a floor or sub-floor surface and the lower sur-
faces serving as a ceiling surface to which plas-
ter may be applied. It is desirable for the upper
and lower surfaces of the beams to be provided
with dovetail grooves to permit keying of a mas-
tie floor surfacing material or a mastic ceiling
material to the respective surfaces. It is also
_desirable to provide similar grooves on the side
surfaces of the beams so that adjacent beams
may be keyed together with grout or similar ma-
terial that is poured therebetween so that all the
beams will be tied together and will function as
a single beam. . In the past, it has'not been pos-
sible to provide such dovetail grooves in the vari-
ous surfaces, due to the methods used in produc-
ing such beams, although grooves have ‘been
formed in the side surfaces of prior art beams
but these grooves have not been of the dovetail
or undercut type because they..could not be
formed with prior art molding operations.

Due to the necessity of forming the cores in the’

concrete beams, casting or molding methods have
been tsed in the prior art which are very compli-
cated and inefficient, and which require compli-
cated and cumbersome apparatus and consider-
able-manipulation thereof, One method has em-
ployed inflatable tubes which must be held in a
predetermined exact relationship with respect to
the metal reinforcement and with respect to.the
sides of the form in -which the concrete is cast.
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According to this method, the outer surfaces. of
the beam are formed by the rigid walls of the
mold or form and, therefore, it has been impos-
sible to form dovetail or undercut grooves in such
surfaces, inasmuch as such formations would
prevent removal of the forms-or molds from the
cast beams.

One of the objects of my invention is to pro-
vide g method and apparatus for producing a
cored concrete beam which is of symmetrical or
uniform cross-section and which' has the metal
reinforeing uniformly distributed therein so that
the beam may be positioned in the structure with
any side up and will still function properly as a
beam. .

Another object of my invention is fo provide a
method and apparatus for producing a concrete
beam which has dovetail or undercut grooves
formed on ‘all of its-longitudinally . extending
outer surfaces to provide proper keys for- floor
surfacing or ceiling -surfacing: materials and
proper keys for tying together adjacent beams
of a structure. .

Another object of my invention is to provide
a simple, effective and. economical method for
forming cast concrete beams of the type indi-
cated above. ‘ ‘

Another object of my invention is to provide
a method which is of such a nature that simple
apparatus which can be manipulated easily can
be employed in performing the method,

Another object of my invention is to provide
simple, rugged, efficient and easily operable appa-
ratus which can be built at a.relatively low cost
and can be operated economically for producing
cast cored concrete beams of the type indicated.

Another object of my invention is to provide a
method . of producing .cored concrete beams,
wherein the core.can be produced easily during
a simple casting operation without the -use of
core forms which are difficult to position.in the
mold before the casting operation and to remove
therefrom after the casting operation,

Another object -of my invention is to provide
a method of forming conciete beams whereby
undercut, or dovetail grooves may be produced
in the surfaces of the beams without interfering
with the removal of the molds or forms there-
from, ‘ ‘ ‘

Still another, object of my invention is to pro-
vide a method of the type indicated in the pre~
ceding paragraph whereby any. desired config-
uration or arrangement of the grooves may be
obtained.

According to my invention, the beam produced
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3
is an elongated cast or molded concrete bheam.
It preferably is of substantially square cross-sec-
tion with a core of circular cross-section cen-
trally located at the axis thereof and preferably
extending for the full length thereof. Longitudi-
nally extending metal reinforcing is embedded in
all sides of the beam and is uniformly arranged
therein ‘so-that regardless of which' sideof. the
beam is-in contaét with the supports atb its: ends
the beam will function properly in a manner sim-
llar to an I-beam. Furthermore, all side stir-

10

faces of the beam are uniformly provided.with. -

dovetail or undercut grooves so that.. keymg_

grooves are provided on all surfaces where needed.

The method which I employ for producing the’

beams is a centrifugal casting or molding. method.
I provide an elongated mold or form of 8 size and
shape proper for forming a beam. The mold ¢on-
sists of a lower pallet and an upper cover, both of
. ~which-are formed of angle:iron :and.which.wheén

- pombined form:a box-like:form:or:mold for: the
béam; -A:lining for the wall 6f the méld.is pro-
-vided- ‘and this lining-is: of flexible.material, such
-as rubber. - This’ lining is initlhie.form of-a mat
which ‘has’ projections. en 'the’ surface .thereof,
which will be innermost in the mold, that will
serve to produce the dovetaﬂ grooves in the cast
beam o e

15

20

25

Tn using-{he mold the cover is- removed and the :

‘lexrble lining’ is plaeed on the pallet, ‘whigh is
-of - V-shape cross-sectlon and-serves as- a trough
: for reeeivihg the concrete With 4he Jining hang-

“ing a-considerable distance over-both sides there-

of. The metal reinforcing, in the form of a wire

‘cage is placed -in-the: palletr on the hnmg CA- p1 e~
- determired: welght of- Asurtable ‘coneiete ‘Tix.is
: then ‘placed: in-the" pallet |be1ng poured through
- the remforcmg ge- and onto the lining resting
~on the pallet, an i

pallet.’ Megns is D vided af ach end of ‘the niold
pallet for ¢losing “the Tiold- with the- exceptron of

at a centrally dlsposed opening of an- area corre-
- spondmg to, the area of the’ core" opemng to be

formed on the beam Associated with th1 i

closing means is' 8 stricture for exeiting: 28

-pull on' the longrtudlnally extending’ ¥ infor citig
. members of the cage.” Th1s structire- 1s used for

n 18 s,slovvly and
e to d1str1bute the::

1 (5.1t un. C
length of 'the riold; feavinga’ centrally dlsposed
core opening extending therethrough It wrll be

30

357

'strlbuted along the -

40

'mold box-is removed from the cage:

=again -be: Used .in.a. casting operation.

s Higure - 8 is’a

carrying cage is now rotated at a high rate of
speed and this will cause the concrete to be com-
pacted, forcing the surplus moisture inwardly into
the core opening from one end of which it may
be drained off. The outer surfaces of the con-
crete are compacted against the mold lining
which will thus form the dovetail grooves therein. ‘
: After- the "spinning :process is jcompleted, the
“The cover
section is removed and the lower mold section
which serves as a pallet for carrying the beam

may-be used in transporting the beam to the cur-
_ing room where it is cured while the reinforcing
s still maintained under tension. Then it is re-

The rubber lining may
Rubber
llnmgs havmg various designs and configurations
of Tidges therein may be employed in the mold to
obtain various arrangements of the grooves in the
surfaces of the’beam. . "

~The/foregoing and: other ooJeels and advan-

moved’ froni-the pallet.

E tages of:the: present. itivention; will, abpear; from
‘the. followihg :description.and- .appended. claims

when considered:in: connectro,n ‘Wwith, the. accom-
panying drawings forming a part of the specifica-

-tion wherein like .reférence characters designate
.corresponding. parts m the several views -and

wherein:.
- Bigure 1 is. a dlagrammatlc plan Vrew of ap-

paratis whxch I preferably use for performmg my
“method,

~Figure 2 1s a 51de elevatlonal v1eW of the ap-
paratus shown'inFigure 1.
LaPigure<3.is-a. transverse sectzonal vrew ta&en
arong line-3-=3 of Figure:1.

<Figure:4.is .a:transverse sectxonal v1ew taken
along line 44 .of Figure 1.

~Pigure. 5:7i5: a side: elevatronal v1ew of the

‘—centrrfugal casting. machine of. my ‘apparatus and

the assoc1ated‘mold-rece1v1ng eradle.. C
- Figure 6 :is:a plan- view' of the structure ‘shown

: mFrgu.re 5.

~Figure: 7~1s a perspectlve vlew, partly cut away,

t,;of the pallet ‘and-cooperating: cover ‘of ‘the mold

1llustrat1ng the flexible ‘mold" lmmg i “position
therein, .. .

ransverse sectl”nal view: taken

: 1substant1ally,along line’8—8 of ‘Figuie:5; showmg
" -the pallet of thie mold ‘with:the fublér lining and

50

rbeam remforcmg positioned therein..

. Figure 9 is'a view similar to- Flgure 8, bt show=

‘1ng the concrete beingipoured 'into the mold..

-~ UFigure: 10 Hsog, similar. view showmg the ﬁexrble

.. - lining with its sides Tolded:3 up ‘so that: the adja-
55-

eénts edges overlap, ready for the” mold pallet to

: recelve ‘the’ cover

60~ -

I‘lgure 117i87a '1m11ar v1ew showmg ‘theé: cover
pos1t10ned o th allet and the mold réady for
the: castmg opera 101, - -

“Flgure 127184’ longltudrnal sectlonal view: taken

-substantially ‘along line 12-~13 ‘of Figure 11 illus-
: tratmg tensronmg méafis: assocrated Withi thé mold

thickness havmg the concrete umformly dis-
‘tributed to the various sides afid "With ‘@ -core
therein of predetermined diameter. The mold

76

“in Pigure 12,

“for tensmmng ‘the re1nforcmg ‘fods”® before the

casting operatronl

‘Figure:13 is"a nd v1ew of the structure shown

< Pigure 14 ds°a transverse sectlonal View taken ]

- ‘alon-gv l_me .' 4-—[4 of Figure 5 ShOWll’lg ‘the mold

ge'of the.centrifugal castmg thachine.
Flgure 15 ls a 51de elevatlonal view of the stiuc-
) ! 4.

_smnlar to Flgure 14 but

showrng~the mold p051tioned in.the mold receiv- - 7

“inig cage sHowing the conerste in the cbridition it
is.in before the cage is rotated.
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- Figure 17 is a view -similar to Figure 16, but
showing ‘how the concrete- has been uniformly
distributed in the mold by the rotation of the cage.

- Figure 18 is a perspective view of a section of

a-cored beam produced-hy my method and appa- -

ratus; the dovetail grooves in the surface thereof
having been produced by the type of ﬂex1b1e mold
lining -shown-in Figure 19.

Figure 19 is a perspective view of a sectmn of
the mold lining used in the productlon of-the
beam of Figure:18.

Figure 20 is a view similar to Figure 18, but
showing a different arrangement of the. dovetail
grooves . produced by using: & lmmg of the type
shown in Figure 22. « ..~

Figure 21'is a view 51m11ar to Flgure 18 showmg
- an-arrangement of dovetail grooves also produced

by the lining. of Figure 22 which is positioned
differently in. the mold to produce this dlﬁerent
arrangement of the grooves.

Pigure 22 is a plan view of the llmng used in
producing the dovetail grooves in the beams of
Figures-20 and 21.

Figure 23 is a.plan: view of another type of
lining used in producing another arrangement of
dovetail.grooves in the surfaces of the beam.

Pigure 24 is-a plan view showing g number of
cored beams produced according to my invention
incorporated ‘in ‘a floor construction, the:cored
beams being used as the radlators of a heatmg
system. ~ -

Figure:25 is a transverse-sectional view taken
along line 25-—25 through several of the beams
and illustrating how adjacent beams may be se-
cured together.

Before explaining in' detail the present inven-
tion, it is to-be understood that the invention is
not limited in its application to'the details of
construction and -arrangement of parts illus-
trated in the accompanying drawings, since the
invention is capable of other embodiments and
of being practiced or carried out in various ways.
It-is to be-understood ‘also that:the phraseology
or terminology employed-herein is for the purpose
of description and not of limitation: ‘

In Figures'l to 4, inclusive, T have 111ustrated
the apparatus Whlch Ipreferably employ in carry-
ing “out’ my Drocess. -The apparatus comprises
an elongated and downwardly inclined conveyer
{. This-conveyer includes a frame- which sup-
ports on its upper side a plurality-of longitudi-
nally spaced pairs of rollers.-2. -The rollers of
each pair are arranged in V-relationship-so as
to form a-cradle for receiving the pallet 3 of the
mold which is used in-forming the concrete beam.
This pallet $ isin the form of-an angle iron of

" suitable size to form two sides. of the beam. “The
rollers 2 -of each pair-are of ‘proper: size and are
properly spaced so that the pallet will rest thereon
in the manner-indicated in Figure 8. The rollers
2 may be replaced with different size rollers and
are -preferably adjustable-relative to each other,
‘50 asto receive different size pallets. :

The pallet is deposited by .a crane on the upper
end of the conveyer |;:that:is, the left hand end
of Figure 1 at the station A.. The pallet is pushed
slong the conveyer;.aided by, gravity, to.the sta-
tion B where it receives the flexible mold lining
4. This mold lining is preferably made of rubber
and is indicated best in Figures.8 to 11.. It has,
formed .on ‘its ihner surface, alternating ribs 5
and. grooves 8. The ribs. 5 are of dovetail cross-
section ‘so. as to produce dovetail grooves: in the
side surfaces:of the beam to.be formed in the
mold, The lining 4 is placed on the pallet in the

10

15

20

26

30

85

40

45

50

55

60

65

70

%

manner indicated In Figure 8 with its sides ove¥-
hanging the sides of the mold to a considerable

_extent.

The: pallet with the rubber lmmg therein is
now shoved to the station C at the lower end of
the conveyer 1. At this station, ‘it receives the
metal reinforecing. The metal reinforcing is in
the form of a.cage 1 extending substantially the
full length of the pallet. This cage is illustrated
best in Figures 8 to 13. Ii includes the ]longltu-
dinally extending tensile rods 8 which are held
in spaced relationship by means of the square
transversely disposed wire members 9 which are
disposed at longitudinally spaced- intervals.

While the pallet is at-the station C,:the rein-
forcing is' pretensioned, and is centered on the
pallet.  As shown in Figures 12 and 13, the means
for pretensioning the: longitudinal members:8 of
the reinforcing. comprises -a unit .19 which: co-
operates with a closure member |1 for.the end of
the mold. The same arrangement is provided at
each end of the mold. 'To pretension the rein-
forcing members 8, the end closures |1 of the
mold are mounted on the pallet 3, as shown best
in Figure 12. It will be noted that the .ends of
reinforcing rods 8 extend beyond the ends of the
mold pallet and the.mold closures i1 are provided
with openings 12 to permit slipping of the closure
members over the reinforcing rods 8 into mold
closing position.

When the closures {{ are mounted on the ends
of the reinforcing cage 1 and on the ends of the
mold pallet, they serve to center the cage within
the mold pallet so that it will be spaced from the
sides thereof. It will be noted that each -member
i1 is provided with a reduced inner square ‘por-
tion 13 which fits within the end of the mold
pallet to properly locate it relative thereto. Thus,
there is a. shoulder 14 provided on member I,
which abuts the end of the mold pallet. - A-large
opening 15 is provided at the center. of each
closure 11 to permit the escape of water from the
ends of the mold. 'The tensioning unit 16.is simi-
lar in shape to the closure i and is provided with
a series of openings-1§ which receive the project-
ing ends of members 8. Set screws :#1 threaded
outwardly from the large central opening {8 of
unit 10 into the openings 18 anchor the unit 10
to the rods 8 when desired. Longitudinally ex-
tending bolts 19 are threaded through unit 10 and
engage -the outer face of closure il.  The set
screws: 17 are first tightened before the bolts 19
are tightened. The bolts 19 of each unit 10 are
so-located (Figure 13) that all three of them will
be located below the centerline of the mold pallet
3 so that when they are tightened uniformly the
member 10 will not tilt laterally. It will be ap-
parent that tightening the bolts 19 will move the
members 10 outwardly away from members A1l.
Consequently, this will pretension the rods 8, xn—
cluding the uppermost rod.

From the station C, the pallet 3, with the
lining 4 and cage T in position therein, is shoved
onto a pallet-receiving cradle formed on a trans-
versely movable carriage 20.. The pallet-receiv-
ing cradle is formed by pairs of longitudinally
spaced rollers- 2a which are like the rollers 2 and
are supported on the carriage 20 in the same
manner that the rollers 2 are supported on the
conveyer. |.. The' end “of the pallet-receiving
cradle on the carriage 20 which is adjacent the
lowermost end of the conveyer | is at substan-
stantially the same height.as such end of the
conveyer. 1. . The opposite-end of the carriage is
at a lower level. 'In: other words, the carriage
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Wil support the paliet "5t the* same mchhation “Gover- 35 L ﬁt WI hm?the shouiders 1448t the
s When it is Supported by the convéyer ‘1. 'To  “UBPEriBOrtisHS GF 's‘f-shown In~F1gure
accomplish this, the end of the carrlage 30 ad- A2 B ée $He Fents h { itere
‘Jatetit conveyer |-1s ‘supported “on-an- mclmed préviolsly : felative t‘o e »ﬁallet ib ~will
track 2{ “while ‘the ‘other énd-of ‘the cdrtiage is 75 ~cEite i
orted’ on‘a ‘horizontal‘track -22. - Fhe whicéls & S8hdas i tHerdot, Béfore ‘the - cover 35:1s
ich -operate-on the ‘track -21, ‘aie at qif- iountedien t.hemél”dapa CFubber linibng 4
~ferent évels-i$o that ‘the carridgé Will ot “be is folded up into the poéitien:shown:in:Figute 10
Etﬂted*transversely The Whéels-24; whxeh oper- Withthe: thin: flap da- Providedrat one’edge, over-

i on track ~22 are at the 's 1 - The 71p 1apping “the other-edge 6f “tHe lif ng, Jthereby

€5+ forming a closed chamber around:tHe: remforcmg
cafge and:the’¢oneretemithepallet.
8 ¢ Thie »closed ~mold Wwith rthe relrforeing Cage 1
; nveyer la ‘s para.llel to the conveyer I “and the Hning’4!In:position” thérein;ias-shown: in
bt is disposed ‘at-adowesr level, “When ! the»car- if5 Figures 11 and 12, is next méved: tb ‘the spinning
‘Fiage 120 is-inoved so'that: the:pallet: isiin alisn- sorseentiifugal-dasting. ‘machinerat the: station E.
ent ‘with ‘the ‘conveyer “la;" the pallet will be Fhis nrachine:isvin alighireht with: theseonveyer
¢ onzantally ‘disposed, due to travel:of wheels 23 “te. “This -machite istillustrated: best in Figures
-downstack 21, and will:be 4t the same lavelsas #6,-6-a01d 14 to-17. : ~Tt-ineluBes a: révolvitigecage 38
‘theconveyer: la 299 Which is composed ofsarpairsof V=edeerend:rings -

- In-~order -to ighift -the carriage '20. back @nd 39 and a:plurality 7of flat-surfaced agially:spsced

“forth, I provide ‘the “strticture “shown best “in “intermediate - rings: <394, *which iare *sectired - -fo-
Flgures 1,8 and 4. This structitre “compriseés gether by means of four longitudinally:extending
‘erank ‘arms 125 Whiel vare keyed on ‘a:shaft - 26 ‘angle:members-40-which maybe weldéd-or: other-
{thiakis “sippoited ‘For rétation: substant1a11 "wisessecured-to theinneredges.of the rings. - The
“glignment with- the: conveyer i. “Theshaft264s anglerons 80 ~are«drranged -With-their vertices
“driven by “a’ Worm <gear “amit W21, “Fhisounitiis  -directed inwardly.so that they provide: supports
»drivén byt an eléctiic Motor:28. | The artis 25:5re -for-the-shafts: of-sets-of four-rollers 41, the rollers
ipivotally’ connected to the 'ends of links:29' ‘Which, vef ~each ‘set-‘being-arianged in ‘the form-of g
in turn, are pivotally connected ‘to:the: carridge uyp ~Sduare, as indicated -best-in-Figures-14-to-17. A
20, Tt ‘will be-‘apparent-that rotation of the shaft set of rollers 41 is provided within each-of-the
#2§ 'will-shift:the ‘carriage between its: two 1ateial -rings 39-an'd:-39a. - The rollers+4i are:of-such:size
+positions. - Movenient -of :the. carma,ge ‘may -be ~that-they form-between: them-a socket-into-whieh
-automatically* centrolled by meas of a magnetic the-complete:mold is~ inserted.. -If imolds-of-dif-
“bréke-unit 30, asSociated With ‘totor:28, anda 135 ferent size are used, a different size: cage 38-will
-Gam -type limit:switch ‘81 which is actuated: by a also-be-used. - -Adjscent. one-end-of-the-cage 38,

‘fadially’ extending arm /82 ‘kefed on the shaft -the ~members 40 . earry. . oppositely . - - disposed
-26. brackets 42 which ‘extend -transversely. -thereof,

 When the carriage 20 fovesithe pallet :3?into These ‘braekets carry-inwardly. direeted -bolts -43
“alignment With ‘the conveyer ta, the:pallét is iz Whmh re-adapted to-engage-opposite-sides-of. the
‘moved- from “the ‘catriaZe onto’ the ‘horizontally ~ *mold:( 17) -to“hold-the-mold in fixed-axial
vdisposed conveyer-la. 'This conveyer isi provided within the cage 38.
~Wwith:Tollers 2b" (Figures 5-dnd 6) *which ‘are" the -“The rings 3% have a.peripheral edse of V-form.
‘samé as'the rollers’2 and"2q and ‘are ‘arrangeéd -FOr-suppoiting.the rings,-eradles- are-formed -by

~in*tife’ same mianner to:prévide'a: cradle for-re- 43 Pairs of rollers 44 which -are-provided-with V-

“eéivinig the pallet. ~'To aid-in movirg the-pallet “greovesin their pempheries These rollers A4-are
*from “the" carriage 20 onto: the conveyer “fa, a earried: -by upstanding: brackets 45 .which-are-at-
fehdin- 83 “is ‘provided -beneath the -conveyér“t¢  -tached-to-the- base 46-of-the-machine on. -‘opposite
-and-this'chain may berioved bya suitable thotor  -sides -thereof, ‘The -surfaces *of -Tings--39¢ are
"whéneVer desired. “This" ¢hain “éxtends . to “tle&§o .smooth-and. are-supported. similarly- to-rings 39
‘right ' (Figure: 1) va sibstantial distance ;so that  -by-smeeth-rollers- 44g.which are carried by brack-
‘it W1l be located Beneath ‘the palet Wwhen it-is  +éts-dba. :

“moVéd into "alignment *“Wwith conveyer *4a. ‘The .. 'The-cage- =385 reVOIVed -by-means of -4 motor-
”peullet indy be-detachably hooked ‘to'the chain =~ ~41 which-is earried-above-the- -cage-38,-as-shown

rso«thiat-it -will ‘move -therewith -by-any suitablesss -in Figures-5-and- 6,-by- ‘means-of- a: standard - 48.
ifeans. VAsthe-pallet is'moved from the carriage  -Themotor-41- -drives-a-gear-unit-49 which; in.turn,
~28 ofito*the coiiveyer'la,"a -proper-amolnt-of  -drives-a. multlple-gmove~puuey 50. - "This:pulley
“conerete 'is- déposited therein -by: mesns ~of ~a 50 drives:a-series-of belts 51 “which-extend -around
Hopper-34:-located -above-the conveyer fa-and-at ~a-latge-multiple-groove sheave-52-carried- by the
~the®end: thereof. "This Tiopper 34 Will supply ‘asgg ~cage+38. The metor AT 1s -of ithe-varigble. speed

measured quantity of -concrete: into:the ~pallet. ~type : -
=Since ‘the "concrete is deposited:-in the pallet as - When-the mold is- posibloned An, the'cage 38, the
Hitmoves by -the "hopper 34, it -will--be: roughly concrete in the mold-will-be-in:the condition illus-
read along the léngth-of ‘the-pallet and-en  ~tratedin- Fligure~16. : ‘Thereage+38 is7 ‘prefergbly
~thereifforeing and rukber lining carr ied thereby, 85 rfrst: rotated: slowly to distribute the. concrete, by
“H¢ sHowniin Figure 9. “eefrtrifuighl foree, against “the four side’ ‘walls~of

““When'the-pallet reaches rthe ‘station D, the lig ~the moldand throughoutthedéngth of:the: ‘mold.

sorvcover 85 of the ‘molg is Bppliedon the: pallet.  vCentrifugal-fétce will:prodilee:ax uniformodistri-
r%%;s coveris the same-shapeand srz'o a3 thepallet - ~butiontof-the:coHerete: dn«thetnold; as iditated
3. “Is “lodgitudinal “edges ' rest-on the Tebrre-: 7o An'Figure 17:! ‘A-conctete-finit-will: ths-be formed

“Spoiditig "eédges of ‘the ‘Pallet 73, vas rshown Hin fwhigh willvhaverfour:side walls® of Juniform:size

F*gures Trahd 11, 8nd ¢he-two mbmb: areheld -andssHape shd-an:asdall rexténdingreore which
“in proper ahgnment#b ledns-of Tigs ‘367¢airiad — ~ekteAds=from ‘Bnevend: ‘of-thesunitstoithe ‘other.
. s b Ahtérvals-on- ed6hiofithe  sAlter: ‘coficreteds distributedias Andiedted; the
2 pxéer edges ‘of tHe pallet '3, THe &Hds’ of the Y5 sPeed bt PotationbftHe buge Isdtibrsassi'to cauSe
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the concrete to be compacted; forcing the surplus

moisture inwardly iito the core opening, asshown

in Figure 17, so that it can drain from the ends -

of the mold through the central openings 13 in
the closures 11. The outer surfaces of the con-
crete unit are compacted against the mold lining
4 which will ‘thus .form the :dovetail grooves
therein. A ' .

After the spinning operation, the bolts 43, car-
ried by the cage 38, are loosened, permitting the
removal of the mold from the cage by pushing
it on.the rollers 41 and out:of the opposite énd
of .the cage. Movement of :the mold from’ the
cage 38 may be aided by a chain'33a (Figure: 1),
similar. to.chain 33, which extends benedth the
cage 38 and is driven, when desired, by 2 suitable
motor. . This chain 33a¢ extends beneath 'a comn-
veyer b which is of the same structure as the
conveyer fa. When the mold reaches the station
F where it is completely on the conveyer 19, the
cover- 35 is removed, whilé the units 10 and- {!
are still Kept in position ot the ends of the pallet
to maintain tension on the roeds 8. The pallet
3 with the finished concrete beam carried therehy
may then be transported by a crane to the curing
room. At the curing room, the beam is cured
while the rods 8 are still maintained under ten-
sion. 'Then the units {0 and 11 are removed from
the pallet and the beam is removed from the
pallet. The pallet and the units I8 and i1 may
now be used over again. Also, the rubber lining

4 is stripped from the surfaces of the concrete .

beam and can be used over again.

Cast concrete beams of the type shown in Fig-
ures 18, 20 and 21 are produced by the method
described above. - As shown in Figure 18, the beam
55 will be of square cross-section with all of its
walls uniform and with the concrete distributed
uniformly in each side wall. The core 55 will
extend the full length of the beam, will be axially
disposed and will be.of circular outline. The un-
dercut or dovetail grooves 51 will be formed in
each side surface of the beam. For example, the
grooves in the beam 55 of Figure 18 will be formed
by a rubber mat or lining 4a of the type shown in
Pigure 19. The rubber lining can be stripped
from the beam after the concrete sets sufficiently
without disturbing the grooves formed therein due
to the yieldable nature of the lining. The rein-
forcing will be uniformly distributed in the side
walls of the beam.  Thus, because of the uniform
nature of the beam, it may be used with any of
its sides down in a floor or roof structure.

The type of groove and the arrangement of the
grooves formed in the surfaces of the beam may
pe selected by selecting a suitable rubber lining,
For example, grooves of the type formed on the
peam 55a of Figure 20 may be produced with a
yrubber mat of the type shown in Figure 22. Also,
erooves of the type formed on the beam 550
of Figure 21 may be formed by the rubber lining
of Figure 22 which is positioned in the mold dif-
ferently than when used for forming the beam
55q. In the position necessary to form beam §3a.
the lining will be so positioned that the corners
of the compartment formed by the lining corre-
sponding to the corners of the mold, will be along
the dotted lines ¢ of Figure 22. In the position
necessary to form beam 55D, the corners will be
along the broken lines b. Pigure 23 shows an-
other type of lining which can be used for produc-
ing a different arrangement of the grooves.

In Figures 24 and 25, I show an example cf
an installation of my beams in a floor construc-
tion. The beams 55 are disposed in side-by-side
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velationship.- To secure all the beams fogether
so that they function as a single beam, it is merely
necessary -to. pour- grout in the spaces between
adjacent beams, as indicated in Figure 25 by the

. nuimeral 58, which will harden and form keys that

cooperate with the dovetail grooves 5T fo secure.
the beams together. “The grooves &7 will “also
serve as keying means for the ceiling ‘surfacing
material 59 and for similar floor surfacing ma-
terial. SRR i
*"In the construction shown in Figures 24 and 25,
the beams are used as the radiators of a heating
system, i 'The cores of the beams will serve as pas-
sageways for the hot air. :In the example shown
in Figure 24, two adjacent beams are connected
together at one end, the opposite end of one beam
peing connected to an inlet duct and the cortre-
sponding end of the.other beam being conhected
{6 a return duct.  Variations of this system may
Bemhade. o b i s el
. Tt will be ‘apparent from the above description
that T Have provided-a.method and apparatus:for
producing cored concrete beams which is simple,
economical and effective.. The use of core-form-
ing members has been rendered unnecessary by
my novel method and apparatus.

Various other advantages will be apparent from
the preceding description, the drawings and. the
following claims.

Having thus described my invention, what I
claim is: .

1. The method of casting a concrete beam of
square cross-section with an axial core therein
which comprises placing on-a pallet composed of
an angle member, a sheet of rubber which covers
hoth sides of the pallet and hangs over the edges
thereof, depositing a measured quantity of con-
crete in said pallet on said rubber sheet along
the length of the pallet, folding said rubber sheet
upwardly until its edges overlap and form a con-
tinuous chamber for the concrete, placing a cover
of the same size and shape-as the pallet on the
pallet to form g complete mold, the rubber sheet
completely lining the two sides of the cover, clos-
ing the ends of said mold with the exception of
a central opening in at least one end of the mold
to permit drainage of moisture, and then spinning
the mold about its axis to distribute and compact
the eoncrete in the mold. i

2. A method according to claim 1 wherein the
rubber sheet has projections thereon which are
wider at their outer sides than at their bases and
will form undercut keying sockets in the surfaces
of the concrete beam.

3. A method according to claim 1 wherein a
reinforcing cage of square cross-section is-placed
on ‘the pallet before the concrete is deposited
therein, said reinforcing cage including longitu-
dinal tensile members, said members being placed
under teusion after the mold is closed and be-
fore the spinning operation.

4. A method according to claim 1 wherein the
mold is first spun at a low speed to distribute the

concrete in the mold and form the axial core and

is then spun at a high speed to compact the con-
crete and squeeze the moisture into the core from
whengce it is drained.

5. A method according to claim 1 wherein the
cover of the mold is Temoved leaving the beam
supported on the pallet for transportation to a
curing room where it is removed from the pallet.

§. Apparatus for casting a concrete beam of
sguare ' cross-section comprising an elongated
mold formed of two cooperating sections of an
angle iron, a conyeyer for receiving one of said
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 § ¢ :
sections: and: comprising- longitudinaily:- shaced
padrs: of rollers: arranged: to. form:a: cradle: along.
which:thesmold. section: will: move-to:several,ste-
tions; saidconveyer: being:inclined; & mald:recsiv-
Ing:carriagarat: the: lowerr end o said: conveyer;
a:second: conveyer: disposed? paxallel: tox the: first
conveyer and: having wollerss simiariy--arranged -
to;»fnxm;mmclds‘nec;eiyinggcmﬁlea%mgam;f_onmaﬁng;
the:carriage: between: & position-whene: italigns
with one conveyer and a second
aligns:-with: another comveyer;; a: maldispinning
mechine: in:alignment with: the econd: conveyer;
saidr machine including: a: cagea:for: receiving: the
complete: mold: and:tolding:the- bwe:seetion in

cooperation; saldicage including:rellers-whichowill: 5. - 2.166:175.

engage:all sides:ofi themold:

7. Apparatus according: to:claim:6: wherein:the
second; conveyer Is:lower-than; the:first; saidear-
riage:being:carried:by:a:pair-of wheels:sat:the.end

adjacent the lower end of the first conveyer-whicks g0 Number-. -

are: at: different’ levels: and: at: the:other end by
wheels<which are: at:. the: same:level;; ansinclined

position where:it: 10

12
trackforthefrst-pain: :wheels:and a.level track
forrthe:second: pair-of: wheels; - : ‘

GEORGE E. NAGEL..
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