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" CEILING MOLD.

“ Application filed July 28, 1925. Serial No. 46,601,

“This invention relates to ceiling molds,
particularly of the type suitable for flat slab
concrete ceilings. R

The object of this invention is to. provide
a ceiling mold in which the major portion

of the structural material employed may be

safely released for use at other points con-

siderably earlier than is possible in accord-
ance with the best present practice. This’

obviously results in a reduction in the
amount of such material required on a given
piece of construction and a corresponding
saving in capital investment. :

A further object of- this invention is to
provide an improved ceiling mold structure
whereby the necessity for re-posting or-re-
shoring of: the partially hardened cast ceil-
ing upon removal -of “the mold boards or
panels, is eliminated. This capacity elimi-
nates much of the risk incident to the pres-
ent practice of stripping the ceiling mold

structure while the concrete or other mate-

rials of which the . ceiling “is cast, is in a
green or partially hardened state, and also
incident to the subsequent re-posting of such

“aveas to support them until the material of
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the ceiling has hardened sufficiently to safely
support its own weight and whatever load
it may be intended to carry. o

A further object of the invention is to pro-
vide mold boards or panels and horizontal

supporting members - therefor  which are’

readily removable and permit of stripping
any desired portion of the ceiling mold with-
out interfering in'any way with: the con-
‘tinuous support of the posts, which are
always acting at least in.part to support the
green ceiling slab at suitable intervals and
independently of the mold boards. :
A further object of the invention is to pro-
vide a ceiling mold structure which 18 sec-
tionally removable, whereby any desired
portion of a ceiling' may be stripped- with-
out interference” with other sections of the
mold and without cutting or in any way

damaging any. of the structural elements or:

materials of the ceiling mold.

A further object of the invention is to pro-

vide suitable standard S!:ructural ‘elements
for form construction which may be readily

- assembled and adjusted. The use of certain

metal members in the forms is rendeved eco-

nomical because of the comparatively short

time during which most of
are tied up. . : , : ‘
The invention. further provides novel

the ‘mold parts

means for: largely eliminating posts ordi-"

narily required for the shoring up of rem-
nant areas. L » R
Aceording to the present invention, - the

posts or shores which ordinarily serve.

merely to support the structure which sup-
ports the mold boards and’ which .must be
removed in order to strip such boards from
the ceiling are now disposed so as to sup-

port the material of ‘the ceiling over suit--
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ably distributed supporting areas independ-- .

ently ‘of the mold boards, whereby the"
necessity for re-posting is entirely elimi- -

nated. - At the same time there is provided
a rveleasable and also  preferably adjustable

70

support. for the said mold boards and such =~

horizontal structural elements as are neces-
sary Tor immediately supporting them.’ The
posts, aceording to .the present invention,

5
- whether they be supporting the structure

which supports the mold boards in position.
to receive the plastic ceiling material when

1t 1d first cast, ov whether they serve to sup-
port-the ceiling slab independently of such
mold boards after the slab is partially hard-
ened, occupy the same position and never

need be disturbed until the necessity  for -

supporting the ceiling has passed.

The advantages of a ceiling mold accord-

ing to the present invention are numerous.

‘80

Cbviously, all the dangers incident to the =
ordinary re-shoring method have been done .
away with, because of the fact that the ceil- -

ing, while it is in a green state, is never for
in any way disturbed by the removal of the

stripping.

~molds may be carried out with safety con-.

siderably earlier than would be possible in

‘ - for “g0
o moment left unshored nor-are the posts:.

~mold boards as in the ordinary process of -
The stripping of the presént .
95

the ordinary re-shoring system.  This has =

two marked advantages, one being that the

mold boards or panels and the materials of .

the horizontal supporting structure immedi-

ately supporting the same may be released

for use at other points considerably earlier
than is possible according to the usual meth-
ods employed, with a consequent saving on
the investment represented in the tying up

of such materials for long periods; the sec-
age is that becauge of the mold

ond advas
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boards being removable comparatively early,

and 'with safety, due to the fact that at no

“time is any considerable portion of the.ceil-

ing unposted, the-ceiling ‘surface, because

-of its" relatively green condition, may be

110
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more easily dressed. If the mold facing
were required to be kept in place until the
material of the ceiling had sufficiently hard-
ened to permit the safe removal of the
posts in order to strip the mold from the
ceiling in the ordinary way, the ceiling ma-
terial would be too hard to permit of ready
dressing of the concrete surface. DBecause

-of the fact that small sections of the ceiling

mold may be removed independently of and
without disturbing adjacent mold sections,

~certain areas near the permanent columns

20

-and walls of the building may be stripped

even earlier than the central areas of the
concrete slab between the columns, or, as is
generally said, the center of the bays (a bay
being the area between four permanent col-
umns in the usual flat slab conerete con-
struction). = Because of this facility for
earlier stripping of certain portions of the
ceiling mold, the dressing of the concrete at
points where this is permissible may be very
easily accomplished.

The comparatively few elements of the
ceiling mold according to the present in-
vention are simple and extremely rugged in
construction and may be standardized so as

~to be absolutely interchangeable, thus per-

mitting a relatively small equipment of

mold parts to do a given amount of work.
A given piece of concrete construction can

be carried out with the molds herein de-

- scribed with considerably less manual labor

]
[578
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than would be required where the ordinary
type of ceiling mold construction.is used,
for the reason that the major part of the
work of erecting the mold structure is now
mainly that of assembling standard mold
parts, comparatively little actual carpentry
being required. Furthermore, men will not
be delayed as they sometimes are, because

- of the materials, for form construction, be-

ing tied up for long periods of time, much
of the material of the mold structure ac-
cording to the present - invention being

releasable considérably earlier than is ordi- -

narily possible.
Further features will be set forth in the

detailed  description of the invention fol-

50
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lowing herewith, reference being had to the
accompanying drawings, in which :—

“Figure 1 is an elevation of the preferred
embodiment of the invention taken parallel
to the ledger or permanent beam line and
shows the complete mold assembly as it
would be used in actual service to support
a concrete floor when first poured.

Fig. 2 is an elevation taken at right angles

‘to the view shown in Figure 1 and along

the line 2—2 of said figure, the ledgers and
mold facing being shown in section.

- Fig. 8 is a plan view showing in frag-
mentary section parts of the ledgers and the

posts and a complete adjustable temporary

sustaining beam, or spreader.

1,707,420

Fig. 4 is a longitudinal elevation of the
left-hand section of the beam proper shown
in Fig. 8.

Fig. 5 is an elevation taken parallel to a
line of posts supporting “the ceiling mold
and shows a modified formn of mold struc-
ture. ‘ ‘

Fig. 6 is o somewhat enlarged plan view of
the adjustable beams and post supporting
the left-hand end of beam thereof shown in
Fig. 5, three longitudinal sections having
been removed. from the beam, as indicated
by dotted lines, to reduce the.overall length

of the figure while maintaining the scale.

sufiiciently large to show the necessary de-
tails.

Hig. 7 is an enlarged central, vertical sec- "

tion of the upper end of one of the support-
ing posts and elements of the mold structure

attached thereto shown in Fig. 5, the section

being taken along the line 7—7 of that figure.
Fig. 8 is a front elevation of the lever-

adjusting pole shown in Fig. 5. v ’
Fig. 9 is'a plan view of the mold surface

as placed on the modified mold -structure

shown in Fig. 5. R

The invention in its preferved embodiment
preferably comprises vertical posts 1; (often
spoken of as shores). After a pair of such
posts are erected, the inverted U-beam 2 is
placed between them, approximately halt
the width of the posts, fitting within the
ends of the beam 2, as shown. The top sur-
face of the inverted U-beam lies over the
top of the post and the weight of the beam
and any load thereon is transmitted to the
post at this point. The ends of the beam
may be reinforced in any suitable manner, a
plate 8 in the form of a Z and arc welded at
points 4 within the channel of the beam, as
indicated in the fragmentary section shown
ab the right of Figure 1, being a
construction, ‘ ‘

This form of reinforcement has the ad-
ditional advantage ‘of forming a stop to
accurately position a post in relation to the
end of the beam, and also constitutes some-
thing in the nature of a guide surface
whereby the post may be guided to a true
vertical position. It will be observed that
when 2 post is inserted between the ends of
two beams 2, 2 having reinforcing members
3, 3 set in their ends as above described, the
end of the post is held
nicely fitting square socket formed by the
beam ends and transverse reinforcing plates
3, 8. Aditer erection, successive beams join-
ing on top of posts are temporarily fastened
together by any suitable means, holes 5 in
the flanges 6 of the beams mnear the ends
thereof, and through which wires 7, 7 may

be threaded from omne beam to the mexd,

serving conveniently for this purpose.  Sep-
arate wires may be employed for each beam
end, each wire being threaded through the

‘desirable

virtually within a -

70
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holes 5 zind around the face of the post:exf

tending beyond the beam end. TIn this way
cach beam is individually made fast to the

© posts on which it rests independently of

10

another beam resting on either of its posts.
Beam 2 will hereinafter be referred to as a
semi-permanent beam or ledger, the latter

term being common in the art for a hori-.

zontal supperting member occupying a posi-

tion somewhat analogous to that of the mem-

ber referred to. S
The inverted U-beam or ledger 2 is formed,

as shown, with a plurality of vertical slots 9.

spaced at frequent intervals centraily along
both sides of the beam. A threeinch spac-

ing for these slots has been found. suitable,

this arrvangement affording -a sufficiently
close adjustment of the transverse beams 11

supported in said slots to permit of their.
proper disposition with respect to the mold’

boards or facing, which they, in turn, sustain.

- The transverse sustaining beams 11 . or

|{2)
[

spreaders, as they are usually called, will
now. bé described. -7 - N

The sustaining beams or spreaders 11 are
preferably constructed of wide boards placed
edgewise, as shown, for the sake of securing
maximum rigidity in the support of vertical

“loads: At both ends of the beam or spreader

30

11 ave pivoted adjusting levers 12, the ends

of which, projecting beyond the ends of beam
11, enter the previously described slots 9 in
the ledgers 2, as shown. - The levers 12 .are
intended to be mounted permanently on the
beams or spreaders 11 so that on any given

. piece of concrete construction such spreaders

40

50

may be used at one point, taken down, and
erected at another point on the job, with the
adjusting levers 12 always in place, In
shipping quantities of the mold parts it will
be found generally desirable, because of con-
serving space, to detach the levers from the
spreaders 11. B :

The levers

vided with suitable washers to hold the lever

“securely. Thebolt 13 passes through a longi-

tudinal slot 14 centrally formed, as shown,

to provide an element of longitudinal ad-

justability in the lever whereby to accom-
modate itself to various distances between
the rows of ledgers, and to be engaged and
disengaged therefrom, as will hereinafter
be move fully described.  The adjusting

Tevers are suifably formed of steel flat bar.
stock, a bar 214 inches wide and 34ths of an:
inch thick being strong enough for general-
‘use... The glot 14 is preferably formed by

2. hot punching process, whereby, instead of
removing any appreciable amount. of ma-
terial, the sides of the bar 12 are swaged
out or expanded, as shown at 15, so that the

total cross section of the bar is not: materially

“twisted together.

reduced. - The end.of the bar which enters

‘a-slot 9 may have formed on its lower edge
a notch or hook 157, which, when it drops.

over the inside edge of the channel svall in

which the slots 9-ave situated, will tend to-

prevent the pulling out. or displacement of
the lever 12 from the slot 9.
placement ‘may be further safeguarded
against by providing
end of the lever projecting within the wall

“of channel 2, through which may be thread-

ed a locking wire 17, as shown on the lever
at the extreme right of Fig. 2, the ends of

the wire being brought cut of the channel

and carried around the lever before being
twisted together. . e o
Tt is to be particularly observed that the
two levers 12 carried at opposite ends of the
spreader 11 are disposed on opposite sides
thereof. By such a disposition of the levers

‘the line of sapport of the spreader will pass

through the load center thereof, so that any

evenly distributed weight placed on top of

the spreader will have no tendency whatever
to turn it as a whole, out of a true vertical
position. e . e

~ The object of the lever 12 is twofold. It
serves as a veady means for locking the sus-
taining beam or spreader 11 in place to carry

the mold facing when the concrete is poured

and to release the spreader so that the mold: v

facine may be removed when the material

of which the ceiling is formed is partially

hardened or cured,. accomplishing both: of
these results without in any way disturbing
the posts or ledgers supported thereby and
which remain permanently in place under
the cast ceiling until the material -has
hardened for a sufficient length of time to
render the removal of the shoring entirely

.safé. ~ The lever 12 also serves as an ad-
justing means whereby the mold facing car-
B : - ried by the spreaders 11 may be trued up
12 are pivoted towards each end.
- of a.spreader 11 on a bolt 13 passing through
the board comprising the beam,.and pro--]

with Tespect. to the permanent members of
the mold structure through the vertical ad-
justment of the spreaders. v :

The adjustment of leve

carries a plurality of adjusting holes 18 to

the desired level whereby the temporary mold.
“facing 30 will be brought into proper align-
weing 80 will be brought into proper align

ment with the permanent ceiling supporting
area 81 on the upper side of the inverted
fbeam 2, herein referred to as a ledger.

Such dis:’

a-hole or eye 16 in the

Tever 12 is effected by
moving the operating end of the lever which

3

65
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pony
<

[l
(W23

100

105

110

The lever 12 is then secured in place by.'

ightening up the tle wire 19 which has

gt

previously been passed through one of the

Jioles 18 and over the top of spreader. 11,

120

The ends of tying wire 19 are wrapped one .

or mote times around the downwardly pro-
jecting end: of the lever and then securely

wire may be passed through one of the ad-

One or both ends of the

‘usting holes 18 in the operating armi of the
Ju B T : o : .
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lever 12 lying below the edge of the spreader
before the ends are made Tast, as shown to
the Jeft in Fig. 2. : R

- The spreader 11 is preferably constructed
in two sections longitudinally adjustable
with respect to each other, whereby the
length of the spreader may be varied to pro-
vide for different spacings of the ledgers
which may be required in various forms of
constructions. To this end the spreaders
may be constructed of two boards 11% and
11% approximately one inch thick and from
seven to ten inches wide, this being ordinary
stock lumber which is readily available.
These boards may be made in every way

. exactly alike, as shown, so that only the left-

20

- pivot bolt 18 and vertically disposed

<t
<

60
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hand board 11* need be further described.
Fig. 4 shows one-half of the composite
wooden beam stripped of all accessory parts.
The board 11' is provided with a plurality
of adjusting holes 21 arranged at vegular in-
tervals in two rows longitudinally of said
board, the holes in each row being spaced
approximately 114 inches apart and the rows
being separated a sufficient distance to secure
the maximum strength of the composite beam
when the two boards 11! and 11° are bolted
together through said adjusting heles. The
holes should be boved to snugly receive plow
bolts of adequate strength, iron bolts of

hs inch diameter being suitable for the
purpose. Only four of such bolts ave re-
quired to fasten theé two boards together,
though more may be used-in cases where the
composite beam. thus formed may be rve-
quired to carry unusual loads. The line of
adjusting hioles 21 extends from a point close
to the adjusting lever pivot bolt 13 pre-
viously described, over a distance of at least
one foot, and preferably more, towards the
opposite end of the board, the range of ad-
justment of the composite beam being gov-
erned by the length of the line of adjusting
holes 21. "Two bolt holes are provided to-
wards the end of the boands away from the
ons
above the other in such manner as to ox-
actly register with any chosen vertical pair
of adjusting holes in the second board with
which it is mated.. The second bhoard car-
vies two similar bolt holes registering with
the adjusting holes of the first-mentioned
board. Pairs of bolts 22 and 23 respectively
are set with their heads flush in adjusting
holes which will give approximately the de-
sired length of composite beam, and the
pairs of bolts are then passed through the
bolt holes above referred to near the ends of
the two boards, opposite the adjusting lever
pivots 13, and nuts applied with suitable
washers underneath to protect the boards.
By this construction there is afforded a
spreader or temporary sustaining beam
which is adjustable in length over a range
of at least one foot and in steps of not more

1,707,420

‘than one and one-half inches, which distance

represents the chosen spacing of the adjust-

ing holes. This spacing may- obviously be. -

aried.  Accurate adjustments of the éffec-
tive length of the spreader may, according
to the present construction, be made to a
small fraction of an inch by first cheosing
the adjusting hole 21 nearest to the desired
length of beam, bolting the two halves of
the |

ing the adjusting levers 12 horizontally along

the pivot bolt 13 passing through slot 14 of -
the lever until the projection of said lever:
beyond the end of the board gives exactly -

the desired overall span for the spreader.
On top of the described vertically ad-

justable sustaining beam or spreader 11 is

Fan

placed, in process of erecting the mold struc-

peam or spreader together, and then ¢lid- -

(=14

80

ture, a suitable mold facing which may. be -

of any known form and made of metal or

wood, as desired. A very satisfactory type

of mold facing which may be veadily
handled and erected is made up in the form

of wooden panels 32, approximately 22 inches

wide and ten feet long. The material used
1s stock 74ths ineh matched boards held to-

gether by a number of transverse- cleats or -

battens securely fastened on the under side
of said panels. The standard -pamels; be-
ing of uniform dimensions, may be rapidly
fitted together without any special carpeniry
to form large and continuous areas of mold
facing. There will, of course, in certain lo-
cations be remnant areas into which the
standard panels above described cannot be
fitted, and.as a result such areas must be pro-
vided with mold facing fitted by carpenters
in the usual way. Such remnant areas, how-
ever, would never represent more than a

small fraction of the total mold facing in-

a piece of concrete construction of any ap-
preciable magnitude, and by far the greater
part of the mold facing could always: he
erected by the simple and inexpensive
o 3
parts hereinbefore described.:
The order and method of erecting the ceil-

process of assembling the standard mold

90

9%

100

110

ing mold according to the present inven-

tiom, is as follows: The posts 1 are placed in
a substantially vertical position with center

to center distance being equal to tlie length -

of ledgers to be employed. This may var

with “different types of construction, but
ledgers five feet long are suitable for general
use. A ledger of this length, while Tormed

of metal of ample gauge to render the beam -

entirely safe, is sufficiently light to be readily
handied by one man. Second, the inverted
U-beams or ledgers 2 are placed over .the
tops of the posts, the ends of a beam pro-
jecting over the post substantially to- the
center line thereof, the ledgers being then
securely tied to-the post or to each other by

means of tie wires 7, as hereinbefore de--

scribed. Third, the vertically adjustable

120
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and releasable spreaders or horizontal ‘mold

facing sustaining members 11 are then; after
being adjusted to the proper length to extend
from one line of ledgers to another, set up
by engaging the fiat adjusting levers 12 in
the vertical slots 9. Becaussé of the vertical
height of said slots and the fact that the

adjusting levers ‘projecting therein fit the-

slots with practical accuracy, the spreaders
11 to which the adjusting levers are clamped

by pivot bolt 13 will be maintained in a true
-vertical position in.which they aficrd the

maximum resistance: to bending strains im-

‘poged on them. EERE :
It the line of posts carrying the ledgers 2

are temporarily rigidly braced in a vertical

~ position by suitable stay pieces (not illus-

30
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trated) in accordance with the : common

practice of erecting such posts, in order to
place the spreaders between the ledgers, it

‘may be desirable to loosen one of the pivet
bolts 13 and vetract one of the adjusting

levers 12 to-a point where, with the opposite

‘adjusting lever engaged in its proper slot
“in, lét us say the right hand ledger, the free

end of the spreader may be swung up into

a horizontal position between the aforesaid

parallel’ lines of ledgers. The adjusting

Hever 12 to the left of thespreader 11 is then

extended by slipping it along the lever slot

i4 until it properly engages the slot 9 of the

second ledger. - Tf the slots.9 of the ledger 2
are long enough the lever 12 may be swung
into a vertical position before the spreader
11 is placed; then the spreader may be in-
serted” between two-ledgers and the lever 12
swung to engage & slot'in the ledger without
sliding the said lever on the holt13.
ing wires 17 are then passed- through the

‘eyes 16 in the ends of thelevers and fastened,
“as previously described.  ‘The- lever  arms

may be temporarily secured in rough adjust-

‘ment by wrapping. the tie wires 19 which’

- pass through one of the holes 18 in the oper-

g
(1)

ating end of the lever and over the spreader

11, as shown, around the downwardly pro-

jecting end of theleverswhich extend below
the bottom edge of the spreaders.: Some of"

the miold facing is -then Pput: in place.
Wherever possible, it is desirable to choose

~the spacing of the paraliel rows of ledgers so
that ‘a desired number of standard panels-

“vill exactly fill the gap between them. In

o
133

the  structure illustrated three: standard
panels completely fill the space between the
ledgers.’ ' o : -

After a part of the mold facing has been.

laid on the spreaders, the levers 12 are ad-

justed to true up the surface of the facing.
with respect to the tops 31 of the ledgers,

whieh- tops constitute auxiliary ceiling -en-
@aging aréas forming part of the continuous

wold surface and which should: therefore be -
insubstantially perfect alignment with- the -

main - areas of mold facing., When ‘the

TLock-..

5
spreéid'er‘ hasr been'correctly adjusted, the

levers 12 are then secured in place by taking
up on the tis wires 19 and securely fastening

them, as heretofore described. "The pivot

bolts 18 should be tightened to insure rigid

clamping of. the adjusting levers to the

spreaders 11 to  prevent the latter members
from tilting out of a true vertical plane. .

" The remmnant areas which cannot be filled
by the use of the above described standard

“mold parts are thén filled in by’ carpenters

in the usual way and the mold structure is
ready to receive the ceiling material. "

The ceiling is poured in the usual manner
80

and may have incorporated in it any de-

sired system of reinforcement. . The mold

structure, according to the preferred em-
bodiment of the invention which has been
described, is particularly suited to a type of

ceiling construction in ‘which instead of-a

70

7

simple contintious slabof ceiling material

being poured; stractural blocks of relatively

light weight” arve first- laid upon the mold -

facing in regular rows and at a sufficient dis- . -
90 .

tance apart to permit of plastic: material
which will: ultimately constitute the major

“support. of the ceiling as ‘well -as its upper

surtace (thé floor of the story above), being - '

flowed over and between' them to form in
effect beams of considerable depth.: A floor
of this type is shown in section-in Figure 1.
The: sivuctural’ blocks 40 :illustrated- repre-
sent-cinder blocks which -are highly porous
and have a maximum of voids, whereby the

veight of -the ceiling is reduced to.a mini-

95

100

mum. “Any other light weight structural -

‘block may be employed, such, for example,

ag hollow tile. The blocks 40, as shown, are

“spaced apart a sufficient distance to permit
‘molding between them continuous beams 41

105

of adequate dimensions to support, when

hardened, the weight of the floor, which, be-
cause of its peculiar construction through
the use of relatively light filling blocks, is-

fiot, very great. Near the bottoms of beams

41 are placed substantial reinforcing mem-

110 -

bers 42 in accordance with regular practice

D
to.a-sufli
of the ceiling into a rigid and continuous

slab. when the material has set. A ceiling

of the type above described is less expensive
than one of simple flat-slab construction and

“weighs very much less than the latter.. And
“yet, because of its reinforced beam construc-
tion, it is amply strong for many structural

purposes,: -

In cases where the.s'pe‘c‘i»_al beam and block"
“eonstruction above referred to is employed,
it“will be necessary to erect the mold strue-

ture in such manner as to position the ledg-
ers 2-substantially at right angles to the re-
inforced conerete beams 41 formed between

the filler blocks 40. - ‘This 4s for the reason

in forming concrete beams. The plastic ma- "
terial of the ceiling is flowed over the blocks.
gufficient depth to bind the.upper part

115

120 -
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-that a beam and. block ceiling formed as
~degeribed has

practically no structural

“strength along lines transverse to the rein-

(3

-10

20

25

- 40

forced beams. The strength in. this direc-
tion is only sufficient for the short span be-
tween two concrete'beams which are near to-

-gether. . These concrete beams should be in-

dividually supported by the mold structure
until. they become of sufficient strength.

Therefore, the ledgers run transversely of

them, passing under every reinforced beam
and serving almost as effectively to support
the ceiling structure as if posts were inkro-
duced underneath each of the said beams.
The posts 1 and ledgers 2 are left in place

-a suflicient length of time to insure the hard-
_ening of the ceiling to a point where it can

safely sustain its own weight, and hence
these elements are referred to as semi-per-

manent posts, semi-permanent ledgers, or
generically, as semi-permanent mold mem-

bers. . The word semi-permanent is here used

to indicate that members so described are
to be left in position as long as the ceiling
requires. some form of external support.

The mold facing and horizontal sustaining

members or spreaders 11 being removable

~within a comparatively short time after the
-ceiling has been poured, will be referred to

as. temporary. ceiling carrying members.
The fact that such temporary members may

“be readily removed without disturbing the

semi-permanent ceiling supporting menibers

.and after a relatively short period of havd-

ening or curing of the ceiling material, ren-
ders the use of the ceiling molds-according to
the present invention very economical, as

the amount of mold material tied up in any

given piece of concrete construction is. very
greatly reduced as compared with the usual
practice 1n. constructing -ceiling inelds. In

~addition to this, as has been hereinbefore

- clearly. pointed out, the green ceiling is at
IS b) i &

45

- 50

eliminated.

no time left unshored, and the difficult and
hazardous work of reshoring, commonly re-
sorted -to_at the present time, is entirely

In from three to five days the temporary
mold members are stripped by simply cutting

‘the wire 19 tying the end of one of the ad-

justing levers 12, and lowering the spreader

11 by swinging the lever downwardly. The.

“nut on pivot.bolt 13 may then be loosened

. 55

" 60

and the adjusting. lever pulled out of the

“ledger slot 9 by sliding the lever along the

pivot bolt which passes through the longi-
tudinal slot 14 in the lever. If the slots 9
of the ledger 2 are long enotigh the bolt need
not be loosened.  Simply swing the lever 12

down far enough to disengage it from the
“slot: 9. -The end of the spreader 11 thus
freed from the ledger, is then swung ‘down

and the lever at the opposite end of the ledg-

er disengaged by simply pulling the spreader

carrying such lever away from the ledger

-ture now described.

1,707,420

supporting the end thereof. The spreaders
are preferably removed progressively from
both ends of a section of standard panels so
that the last remaining spreader will be
somewhere near the center of the group of

70

panels. - By lowering the said last remaining

spreader, the entire group of panels, which
would be three in number according to the
arvangement illustrated, will simultaneously
be. released. .

In practice it will be found that because
of the proximity of walls of the building or
columns forming a permanent part of the
concrete structure,. certain- of the so-called
semi-permanent posts and ledgers may be

‘vemoved. earlier than those supporting ceil-
The builder will -

areas

mng a8 in. the clear.

75

80

naturally avail himself of the ability to re-

move such semi-permanent parts of the mold

structure. while certain other parts are still

required to be kept in place, for the reason
that that mueh mold material is released for
use ab other points, and also- because, as
mentioned, the early removal of ceiling sup-
porting members permits -of better . and
casler dressing. of the comparatively green
ceiling surface.  ° .

The posts p]:'eférably employed are stock

4 X 4 wooden timber and may be provided

with any known means of vertical adjust--
ment whereby - the ceiling mold may be
trued up into a perfectly horizontal plane.
JIn common practice the vertical adjustment
of the posts is accomplished by means of
pairs of co-operating wedges underneath the-

foot of the post. In removing the ledgers,

the posts supporting them are first lowered
sufficiently to free the ledgers from contact
with the ceiling, after which a line of
ledgers may be talken down by alternately
removing a post and then the ledger which
it supported. , ‘

- A modified form of the invention igilius-

85

90

95

100

105

trated in Figs. 5,6 and 7. Thissecond form-

differs. from the first hereinbefore described
in that the capacity for vertical adjustment
and release of the mold facing resides in the
ledgers instead of in the spreaders, the
spreaders in the modification now to be de-
scribed being simple wood beams or joists

110

115

which are laid on top of the ledgers and are

not necessarily in anhy way fastened thereto.
The only  semi-permanent members of a

-mold structure, according to the present
modification, are the posts 61, the hangers

85 and caps 75. The metal ledgers 62 and
wooden spreaders 63 being releasable, are
removed together with the mold facing or
panels 64 when the concrete has partially
hardened. The ~ledgers, spreaders: and
panels may be, therefore, referred to as
the temporary members of the mold strue-
In regular flat slab ceiling construction,
the entire ceiling being formed of a.continu-

120
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'ledoelo 62.
fpend for - their -ve Ltlc'zl
‘o lever. system,. in. principle subs stantially
“equivalent to that previcusl ¥ “described in

1o engage: iha beay o i

“which a tie wire 68 is threaded.

‘provided.

“made one-half the width of Lhe Do

gap. ‘between rows of par‘

1 707, 420

ous reinforced concrete slab with no filler
blocks or other discontinuity in the ceiling
material, the permanent posts 61 afford
ample suppo vt for the partially hardened
concrete bécause such a ceiling has consider-
able structural strength in every direction,
unlike the block and beam type helembcioxo
referred  to, which should be supported
under each of the concx cte beams.

The panels employed in the modified con-

struction - may be ‘identical with those de-
scribed in conn
bodiment of the invention or of any other

convenient size. These panels are’ laid, as
shown, immediately on top of. spr eaders 63,
which in turn, are car r1ed by the adjustable

adjustnrent -upon

connéction with ~the vertically adjustable
C:]_)le“bd(‘IS 11 (Fig. 2).
69 is in form an inverted U-beam prefer-
abl'y pmsseﬂ fron; sheet steel. The mmm-
ing levers 65 operate within Lm wadls of ¢
gaid U -beam, each ] lever being bent ac;
(?%1 62 1

2t -its up-
per ‘surface to support it, w :Ewcmw
U-piece 66 being placed withizn the ledger to
receive the suoiamjnn force of the adjusting

lever 65 and also to serve as an eﬂcctlvn
guide for :ud lsver, the opuamf\ hetween
Lho arms of the said IthLON}dld‘ U-piece 66
b mg 31[% sufficient to permit the free move-
ment of the Ie ver ther ebetwuln The opew-
ating arm of the lever is adjusted in the
manner heretofore "icsmjbcd 1 connection
with levers 12 in the form of the mvention

first discussed, the eﬂd of the lever 65 being

provided, as .Jlown, with aneye 67 tmounh
When the

iever has heon cmucdy adjusted
the mold'facing, the tie Wll‘(, 68w

h

loooed sround a cleat 69-fas an to the said

wall, the two ends.of the wire being then

twmte LOOSLhEI to- gt aard ‘agginst (Lcudnntm
ecase of the Ievem

Sim,e it is preferable to use %tfm a"d rec--

tangular mold panels, the mold facing is as-
To. ﬁh the -

sembled as shown in Iig. 8.
space between certain rows of panels neces-
sitated by the interposition of the post-caps
75, standard facing strips 76 and 76"

sticcessive post caps and are conve lcﬂtly

that the two-strips 76 and 76’ will ::'
o These. ¢

are prcrel ably tacked down to-each W

Spre a,uel 63 with o small nail to hold the
- gecured " against- d1splacement by n‘uls ot
- 90 . passing -
Jnouoh noles in the ends of S‘ud ﬁlst -men- '

latter from being’ mqplw(‘ed 21011" *he Ieu«&;
ers,

and again in Flo

ection with the pve{avred em-

-These -ledgers preferably de-

-throughout the mold structure
~ing descrmhon therefore, ~will suffice for-all.
The present ledges

hown?.

cab right anglés to form hooks.

to true up. -
iich passes’
“throtigh the uppei part of the beam wall is.

dre
These ‘strips are ”plnfev ably ot -
wood cut to correct lenuth to ]ugt fit between.

- other':
The opera’uno endb of Lhe ‘1d) usting ievel{ ‘

-

65 are prel‘cr‘lbly formed Wlth a prOJecmon

70 which may be securely .engaged by :a
socket member 71 carried on the end of 4n
adjusting pole 72, wherchy the adjustmen

of the levers may be readily effected by a
man- standing on the floor below. The ad-
justing pole Teferred to is shown. in' section
engaging the lever to the right.in Iig. b,
8, the socket portion con-
SlStlI]O' of a section of pipe flattened at its

“lower end and bolted to the upper end of the
The short arm of the adjusting lever
- engages a-pin 80 carried by a sm)pc:'un(r
‘member 81 mounted on post '

pole.

61.

Tt will be understood that the ends of the
ledom - 62, the adjusting lever 65, supporting
members 81 and. the posts upon which such
members are mounted, arg  all. gimilar
every-respect to other like clements found

The supportzng member 81 comprises two

The follow-:

'7 0

5

80

in

85 -

metal channels 82 and ‘83 vespectively, each.

carrying near its edges 'a plurality -ofcor-
responding  holes 84 The metal channels

90

82 and 83 ave hung on opposite sides of the.

post 61 on hangers 85, the said hangers hav:’

ng-on their .sLde lugs 86 ‘uhpted 1o, pass

thl,ough thé eenter of dnnn s 82 and 83 and

near theirupper-ends, as shown, ‘Gnly po’si;f‘
61, hangers 85 and the square post caps 75

wstmn on top of. the said hangers, remain -

pelm)nently 1 ‘place, the supporting mem-
ber 81 being removable with the temporavy -
mold structure.

iniches wide and of suitable thickness,

The hangers 85 - consist -of
flat  metal “bar  stock applo\nnately four
bent
The hangers, -

160

85 bnmo dlbp().ae(l between the surfaces of

the post dnd channels 82 and 83

the top ends of the post by a tie

are clamped
in posit tion-and prevented from s hpomd off

“bolt 87 -

105

which: passes through a hole in the. post (Lnd. '

drawsthe ch‘umels ot opposit te ‘sidestthereo?
together. - The lower ends of the channel
mernbers are secured to the post by a similar

“bolt 88, a distance piece 89 shown in dotted
lines in Fig. b, being introduced underneath

each channel. member ‘to maintain the said
channels spaced apart from the faces of the
post and parallel thereto. for the. purposes
that will presenﬂv be described:

The series.of uniformly -spaced holes 84

formed in channels 82 and 83 are adapted to

receive pins 80" ‘and 80’" ‘&c., which pass

through corresponding holes ‘in the “two
channel to form supporting rungs for va-
rious purposes: - The pin 'shown at 80 serves

~as the plvot or fulerum for the adjusting -
Jever 05, the lever being formed W]th an eye

or hook in g end to receive pin 80. The

pins, when they have been‘put in plac

sm‘tabL locking - ‘ping

ara ..

110
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tioned pins 80. The pins 80 may also be
provided with an additional hole 90" through
which a wire loop may be passed to facilitate
carrying.a number of such pins from place
to place. The end of each lever 65 is pex-
mitted to extend beyond the face of post 61
by virtue of the fact that the channel plate
83 is spaced apart from the post by the
thickness of hangers 85 and distance pieces
89, which space is slightly wider than the
thickness of the adjusting lever.  This per-
mits of the pins 80 being located close to.
the posts without inter fu]no with the oper-
ation of the levers.

The spacing of the channels 82 and 83
away from the faces of the post which sup-
port them affords other advantages. As

shown to the right in Fig. 5, four ping 80"

may be placed, as shown, to form a support- i
ing frame for a bar 91. For the sake of
convenience, this bar may be an adjusting
lever similar to 65, and which, positioned as
shown, is entirely suited to the purpose here
intended. The bar 91 is passed between
the upper and lower pins, the spacing of
which is very slightly gi mter"chazz the width
of the bar, ‘md as before. explained, the

- space between the channel 83 and the face of

- spreaders and mold boards.

*lever bars 65 may be used in any of

the post is just slightly greater than an
thickness of bar 91; such bar is accordingly
effectively supported against rocking or tili-
ing in either direction. A bar 91 positioned
as shown, may be used to support special
beams 92 adapted to carry special spreaders
93 used to support mold facing 94 over

remnant CO]hnO‘ areas where space coes not .

permit: of the use of the standard ledgers,
Bars 95 and 96
and as before sm(ed
hgso
places.. By arranging a group of four pmq in

are similar to bar 91,

- the form of a box, as shown, supports may

45

50
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65

«(Lnole bars 102 project downwauhy

be provided for bars at any desired height
along the-chaniels 83.
tions in which the bars may be set ave found
useful in the support of various specml mold
elements where the standard mold parts can-
not be employed.

Another Support for certain mold elements
is provided in the special stirrup 100 which
is adapted to be hung from the ledger 62.
This stirrup comprises a U-plate 101 bent
to conform to the outside dimensions of the
ledger. From the four edges of said plate
as

shown. Rectangular holes are punched in
the lower ends of such bars to receive cross
bars 103, which latter ave preferably formed
of hﬂht channel material. The cross bars
aro held in place by a locking pin 104 and
lockmg wire 105, the ends of which wire may
be tied together to form a loop. which is
ful in carrying a number of the cross bars,
or hanging them up so that they will not
be lost when not in use. The cross bars are

- slkilled in the art.

These various posi- .

C‘{\..V
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of sufficient strength to carry special beams
106, upon which short posts or other special
mold members may be mounted to carry
various remnant arveas of the mold facing.
The use of special stivrups 100 will in many
instances avold the mnecessity -for placing
ravious shores which otherwise would have
to extend ‘upward from the floor below.
Such stirrups may be placed at various
points along the ledgers, and for this rea-
son readily Tend themselves to a number of
special uses, as will be apparent to one
Drop panels, for example,
or- other portions of the ceiling which are
required to project below the general ceil-
ing level may be supported by members car-
vied on the aforesaid specml stirrups 100.

The cmbodiment  of the invention illus-.

70

80

trated in Figs. 5 and 6 contemplates the use -

of two par aﬂel ledgers 62 supported side by
side on a common pin 90 carried by support-
ing plates 83 ‘md 82.. By such'a construction
the weight of the ledgers need only be half

as greab as if a 5111010 ledger were required
to support the (-uhn(f over the span which

they cover, and in cases where the ceiling is.

wholly to one side of the line-of ledgers, as,
for example, would be the case if the ledgers

were placed close to a wall of the bulldmg,
oniy one of such elements would be required,
thet eby releasing the other for use elscwhere,
A further very: considerable advantage of
stich an arrangement is that the mold facing
to one.side of the line of ledgers may be
removed without disturbing the mold facing

lying to the other side, the ledger support-

ing the facing which it is des1red to remove

’b“m g freed thm ewith and available at once

for: erection . at another point.

In Jw usual flat slab ceiling construction
as has already been- pointed ou‘e when the
ceiling has_ sufficiently b ardened to require
only the support of posts at suitable inter-
vals, all the ledgers
they support may be removed and Dnmech-

w]y re-evected eisewhexc, leaving nothing
but the posts, the caps 75 and hoolks 85 to
support the green concrete until it has hard-
ened sufficiently to. be self-supporting.

In conclusion, it is to be observed that the
entire process of erecting’ and taking down
the mold structure, according to the present
invention, is accomplished without the de-
struction of any material whatever, no large

‘mails being vequired at any point 'to njure

the posts or other structural elements, the

few connections where strength is necessary,-
The mold

being effected by the use of wire.
structure can be erected by workmen with
very little skill,

and mold faclno which .

the parts being all standard

90

100

110

120 -

and interchang cable, making. Tt possible to. -

spﬂcml carpentry work is fwo1ded Because

of the fact that certain semi-permanent parts

evect large areas of the celhno mold by the -
simple process of assembly in -which all

130~
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ofi the mold structure are always left to sup-
port the green concrete, the major portion

* of the'mold materials may be removed much

20

earlier than is ordinarily possible, and so
made available for further mold construc-

tion, which ‘would be impossible with the

same amount ‘of mold material used in the
ordinary way. , = . ,

While two embodiments of the invention
have been illustrated and described, the in-
vention may obviously be otherwise embod-
ied ‘and modified. without departing from
the spirit thereof, as set forth in the follow-
ing claims. - v

What I claim is: B

1. A ceiling mold structure comprising

semi-permanent posts,  semi-permanent ceil--

ing supporting beams carried by said posts,
mold facing adapteéd to carry the main ceil-
ing areas, and adjustable lever means dis-
posed entirely below the molding face, said
means being supported by said beams and
adapted in one position to hold said mold

- facing at the level of the ceiling and in

2
<

13
o

35

55

60

another position to release said facing.

9. An adjustable horizontal support -for
a ceiling mold structure having both semi-
permanent and temporary ceiling earrying
members, said adjustable support comprising
a beam adapted to sustain said temporary
carrying members, and adjusting levers sup-

porting said beam and supported by said.

permanent. members. o

8. A. semi-permanent shoring structure
for a cast ceiling, said structure comprising
substantially vertical posts, and inverted U
beams adapted to be laid over the said posts,
at least a part of the tops of the posts lying
within the walls of the beam; said inverted

U beams’ forming a. continuous lineal sup-

port for the ceiling. T
4. A semi-permanent  shoring structure,
according to claim 3, further characterized

in that the said inverted U beams are pro-

vided with positioning means adapted to-
- prevent the longitudinal displacement of the -
“ing structure comprising a beam, height ad-
‘justing means therefor comprising a sup--
" porting lever co-operating with said beam,
said lever having an. extended flat surface

said posts along the beams. , o
5. A semi-permanent shoring. structure,
according to claim 8, further characterized

in that the said inverted-U beams are pro-.
“vided with' fixed transverse.vertical plates :

removed from either end of the beam.by
substantially one-half the thickness of one

- of said posts, whereby when two beams are-
placed together end to end, a rectangular-

closure is provided to-surround the top of
a post placed between them. e

6. A ceiling mold structure including

posts, ledgers supported by said posts and

provided with longitudinal series of - slots,
spreadérs transverse to said ‘ledgers and

meld facing mounted -on and sustained by
said spreaders, the said spreaders being sup-
~ported- by height adjusting levers. pivoted

means adapted to hold said

towards either end thereof, the ends of said
levers projecting beyond ‘the ends of the

9

spreaders and engaging said &lots in the

ledgers to. adjustably suppert the spreaders.

-7 A ceiling mold structure including hor-

izontal beams, mold facing carried thereby,

_semi-permanent: posts, levers:-fulecrumed at-

one end below the molding face and adapt-
ed as levers of the second class to support
said beams at points near the ends thereof

and to: transmit the weight of the:beam. to -

said posts and. releasable fastening means

adapted to fasten the free operating end of

said levers to said beams. . :

8. A ceiling mold structure including
izontal beams, mold facing carried thereby,
posts, and levers: transmitting the weight
from the beams to the said posts and being
adjustable to vary the height of a beam, said’

levers being disposed ~entirely below - the o

molding face.

9. A ceiling mold structure including hori-

zontal beams, mold facing carried thereby,

hor-- -

80

85

posts, levers transmitting the weight from .

the beams to the said posts and being ad-
justable to vary .the height of a beam, said

levers being. disposed  entirely below the

molding  face, and - adjustable- fastening

sired position. - .
10. A -ceiling ‘mold structure comprising

semi-permanent posts, the mold facing be-
ing supported by spreaders, the spreaders
being supported by the said levers, the le-
vers being supported by the said ledgers,
and the ledgers being supported by the said
semi-permanent posts. R .

_ 11. In a ceiling mold structure a plurality
of posts, a ledger comprising an inverted

U beam, the vertical walls of which fit over -

levers in-a de-

90

95 ¢
mold facing, spreaders, levers disposed en- .
tirely below the molding face, ledgers and .

100

105

the ends of said posts and are slotted to re- -

ceive at desired intervals the end portion of

temporary spreaders.. R
12. An -adjustable ‘ceiling mold sustain-

bearing against-a vertical surface of said-
beam, and supporting means co-operating

110

with ‘said lever :and adapted to receive one -

end thereof between two vertical lines of
support whereby the lever and beam will be
securely held in a vertical plane: _

18. The structure according to claim 12,

further characterized in that a supporting -
lever is provided at each end of the said
beam and on’ opposite sides thereof whereby
‘the beam will be supported “symmetrically

with respect to its center line, . . .-
14. The structure according to claim 12,

further characterized in that the said sup-
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porting lever has a pivot hole in the form of

a slot, a pivot pin being provided passing

thrOLwh said slot and connectlncr said lever

and beam together whereby the extension of

5 the lever beyond the end of the beam may be
varied. '

15. The structure according to claim 12,

further characterized. in that the sald lever
1s adjustably secured in position to maintain
the. desired elevation of the said beam by 10
means of flexible tying means.

In  witness whereof, I have helounto
signed my name.

ROWLAND T. WALES.



