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This invention relates to. a méthod for
preparing columnar building units adapted

to be used to form the basis for walls, floors
and roofs in many different ‘ways as dis-

5 closed in copending applications of Albert ¥
Bemis No. 33,178, filed September 12, 1925,

- and Nos. 72,678; 72,677 ; and 72,678, all filed

December 2, 1925; a unit of this character
being more specifically described in the co-

10 pending application of Albert I, Bemis; No.
107369 filed on even date herewith. - ~
In order to provide tubular units to form

the basis for partitions in buildings, it is-

desirable to afiord means whereby Light ce-
mentitious material, may be poured between

=

light substantially “concentrically arranged’

cylinders of fibrous sheet material, such as

chip board or straw board bound with a varie- N

ty of cementitious materials, such as plaster or

90 other cementitious materials which may - or’

may not contain fibrous or other aggregate
or. in some cases by neat cement. Asbestos
or other fireprootf paper, or cloth preferably
stiffened by a suitable compound or fine wire
g5 cloth or various combinations of paper, cloth

and wire may also be used for the fibrous cov-:

erings or tubular shells which form the inner
and outer faces of the units. The cementi-
tious filler to be poured between the tubes
39 may be-any one of a wide varicty of mate-
rials, such as gypsum plaster with or with-

out the addition of wood fiber, asbestos or

other aggregate, oxychloride of magnesium,
magnesium oxide, or a variety of hydraulic

g5 cements with or without aggregate. " The

herein  described apparatus -has  been de-
signed to permit efficient production of units
of this type and more especially to provide

columnar units of this type which are free’

from structural defects, which are likely to
appear unless special precautions are ‘taken.

<
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The above and further objects of the in-

vention ‘will be apparent to those skilled in

the art upon reading the subjoined desérip-
¢5 tion and claims in conjunction with the ae-’

companying drawings, in which:.

Fig. 1 is a top plan view of part of the’

improved type of apparatus forming a part
of the subject. matter of this invention;

so  Fig. 2 is a side elevation of the improved-

_apparatus; - R
‘Fig. 3 is a vertical central section with the
intermediate part of the apparatus broken
away; ' ’ : e

85 - Fig. 4 is a similar view of the apparatus

showing cementitious material therein;

1926. Serial No. 122,592.

'

Ifig. 5 is a horizontal sectional view of the :
apparatus with the parts ‘thereof swung -

apart; - : L , .
- Fig. 6 isa section on 6-~6 of Fig. 4; and’

of ‘the completed unit.

1180 1 v1O1L 01 b4 g %; and g4
Kig. 7 is an elevational view of a portion -

- In the manufacture of building units of the

poured between two concentric: paper tubes,

general type described above, such as for ex- -
-ample a tubular member consisting of gypsutn

o5

care s needed in pouring”the Cementitious -

material between the Light paper tubes ‘in
order to: prevent burst

Ing of the tubes by

the hydrostatic' pressure of the poured ‘ma--

terial and to insure intimate contact of the
entire paper surface with the cementitious
tiller,- - o '

70

~ ¥or this purpose, it is desirable to provide °

a form or mold temporarily to support the

({1

light paper walls while the cementitious ma-

terial is being poured and is having an op-
portunity partially to harden. I have found
1t desirable to use a suitable metal casing 1

- with cylindricaily. formed walls which ‘are

split longitudinally to provide the substan-
tially similar halves 8 and 4, indicated - in

Kig. 1, which may have one pair of adjoin- -
ciug-margins connected by hinges 6 and the'

opposite pair detachably’ connected by any

surtable  latch means, Such as the’ screw-

‘80

threaded clamps 8, whereby the mold may be

readily opened and closed.” In order to ‘per-

it ready removal of the building unit and
cvenly formed' surfaces thereon, the. inner
“surtace of the mold is comparatively smooth,

90

It is furthermore desirable to provide the °

-casing 1 with a base 10’ of substantial circu-
dar form. and with a cross-seéctional area

somewhat greater ‘than the -corresponding

adapted. to have a cross-sectional size sub-

-stantially equivalent” to that of the unit
which is t6 be manufactured and to provide
‘a narrow clearance space between the mold:
“and the ring 11. The ring 11 is adapted to

hold’ suitable hydraulic packing 12 thereon,

cross-section:

“such as an annular member of U-shaped
In the' manufacture of the units a suitable v

~dimension of the casing. Upon- the base 10" 95_

may “be- provided an upstanding ring 11"

100

tubular shell 18 of paper or the like is next

provided, this cylinder. preferably being -

formed of a single roll of paper with over-

- lapped marginal portions forming a seam
which extends for the full height of the
_unit, the overlapping portions of the paper -

110
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being fastened to each other by a tacky ad-
hesive such as glue. Preferably the lower
end of this paper tube extends into sub-

stantially abutting relation with the - inner

part of ring 11. A similar but larger paper
tube 14 is provided adjoining the inner sur-
face of mold 1, preferably being designed to

e slightly smaller than the mold when first

installed in the unit-making apparatus.

In order to space the cylinders 13 and 14

at a uniform distance from each other, or if
desired, eccentrically in any predetermined
manner; suitable spacing means such  as
small blocks 382, bits of plaster or the like
may be interposed at convenient points be-
tween the tubes, preferably being secured to
one of the tubes before assembly with the
other tube. It desired, these blocks may be

located-on the inmer tubes before the ouber

tube is formed thereabout by adhesively con-
necting the marginal portions of the paper.
When tubes 13 and 14 are assembled m the
casing their lower ends extend down ab
either side of ring 11 with the packing 12

¢ therebetween, and preferably there is a shight

clearance befween the casing and the.outer
tube. The two halves 3 and 4 of the casing
are then swung together and the latches 8
fastened to form a substantially cylindrical
mold ag illustrated in Figs. 4 and 6.

Tn order to support the inner cylinder 13
a suitable mandrel or core 20 is provided:
This mandrel preferably is expansible and
may comprise a pneumatic rubber tube, pref-
erably of the approximate texture used for
inper tubes in ‘pheumatic tires for motor
cars. It is preferably provided with heads
21 and 29 of wood or the like, which are
tightly secured to the rubber by wire wind-
ings 93. An automatic valve 24 shmilar to
a conventional tire valve is disposed in the
upper end member 21 of the pneumatic man-
drel, This valve. 24 is adapted to receive
air from any conventional air line. In order
to. permit ready insertion and removal of
the mandrel from the tube its upper end
may be secured to a cable 27 running over

* pulleys and provided with a suitable coun-

50
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terweight 28 or fastening means. Thus it
may, be easily lowered into the inner paper
tube. or shell 13 or raised therefrom. It is
to be understood that after the paper cyl-
inders have been assembled in the manner
described, the rubber mandrel is located
within the inner cylinder or shell and is sub-
sequently inflated to support that eylinder
in the manner illustrated. The pneumatic
mandrel is preferably inflated to a pressure

at which it supports the paper tube to a

sufficient, degree substantially to balance the
hydrostatic head at the point of greatest
ressure, i. e. at the bottom of the tube.
referably these operations take place while
the adhesive substance, such ag glue, connect-

ing- marginal portions of the outer paper

1,667,484

cylinder 14 remains in'a somewhat. tacky
condition. Any suitable cementitious 1a-
terial, such as specified above, is then poured
between the two paper tubes. At a lower
end of the tubes it is adapted to spread the
hydraulic packing in the usual manner,
thereby preventing lealage of the liquid ce-
ment at this point. '

Since the marginal portions of the paper
cylinders ave not fixedly secured to- each
other, slight relative movement or slippage
therebetween is possible and pouring of the

70

cement will serve slightly to expand the tube -

14 until it is in firm abutting relation with
the inner wall of the casing I, while the in-
fation of the tube 20 will serve to hold the
paper tube i3 against the ceinentitions ma-
terial. By this means wrinkles are prevent-
ed in the paper tubes, and the plaster may be
packed accurately to fill the same through-
out their length, and the tubes may be ac-
curately located in desived relative position
concentrically or otherwise.

Since the excess moisture in the poured
cementitions material is at once absorbed by
the paper,
weakened and has a slight tendency to
streteh, and therefore accurate and even sup-
port by the mandrel and mold is essential.
Turthermore, unless such support is accu-
rate and uniform, the cementifious material

will not pack evenly betwoen diiferent parts.

of the paper shells and wrinkles or flaws are
likely to appear. ‘
The rapid absorption of the moisture by

the paper permits the cementitious material
to set rapidly and the unit may be provided:
with sufficient rigidity to permut its removal -
from the mold within a short time, as, for

example, within six to ten minutes, the man-
drel being deflated to facilitate this opera-

that substance is temporarily-
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tion. The unit may thén be placed on a dry-

ing rack for several lhours to permit coms-
plete hardening of the filler, Prior or sub-

sequent to this drying operation, the depend-

ing portion of plaster and the extending
lower ends of the paper tubes 13 and 14 may

be removed so that the paper and cement

tubes present a substantially flush lower
surface. ‘ , ‘
While I have described the above process

with particular reference to units formed by
paper .

pouring gypsum plaster between
shells, it is obvious that Dby this method
building units may be made of a wide va-
riety of materials, such ag those enumerated
above, in order to possess light weight and
considerable strength or rvigidity. The bond
between the fibrous material, such as paper,
and the plaster or cementitious material; will
be very intimate, in fact an attempt to peel
the paper from the plaster will usually re-

sult in splitting of the former. Thus the

considerable tensile strength of the paper or

fibrous material and the compressive strength’
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of the cementitious filler combine to prov1de
a unit of considerable strength, yet of un-
usually low cost and weight. It is also ob-
vious that the cross-sectional shape: of the

“unit may be varied as, for example, to make

its outer or inner surface elliptical or to ar-
range the tubes eccentrically so that the ma-
terial of the unit will be unsymmetrically ar-
ranged. Suitable reinforcing means such as
ynunetrlcally or unsymmetmcally arranged
longitudinal strips 30, or combinations of
these strips and hoops, a cylindrical mem-
ber of wire netting may be inserted between

the paper tubes before the filler is provided

to provide a reinforcement for-the same, if
desived. Such elements may conveniently be
combined with. the spacers 32 In many m—
stances.

I claim: ‘

1i In the manufacture of articles ol the
class described, the preparation of a paper
tube by plesbmo overlappmo marginal por-
tions of a paper sheet into yxdd(xbln engage-
ment, the placing of the tube in a casing

having a slightly larger cross-sectional area

included - between  the surfaces of its inner

walls than that between the adjoining -sur-

faces of the outer walls of the tube; and
the pouring of. cementitious material into
the tube, thus 'causing the latter to expand
to conform to the shape of the inner surface
and size defined by the casing.

2. The subject matter of claim 1 further
characterized in that an inner tibe is. posi-

tioned within the first-deseribed tube and the -

cementitions material is subsequently poured
between. the tubes. =~

3. In. the manufacture of articles of the
class ‘described, the preparation of a paper
tube by pressing over-lapping marginal por-
tions of a flexible sheet into unstable, adhe-
sive engagement, the location of the tube in
a casing “of hroer diameter than that of
the tube, the locatmo of a yieldable core in
the casing, the pouring of cementitious ma-

terial- between the tube and core, whereby

the pressure of the poured material may
catise Telative movement between overlap-
ping portions of the paper tube, permitting
the cementitious material and the adhesive
to harden within the tube in its expanded
form; and subsequently. removing the core
from the tube.

4. In the manufacture of articles of the
class described, the preparation of substan-
tially ey lindrical tubes of flexible fibrous ma-
terial with different diameters, the larger of
said tubes being slightly expansible, placlnﬂ

one tube w1thln the othe1 locating the tubes

8

in a casing shghtly larger in inner cross sec-

60

tion than Fhe outer tube, placing a yieldable -

mandrel in the inner ’ tube and pouring
cementitious material in the space between
the tubes, whereby the outer tube is adapted
to be expanded by the pressure of the ma-
terial to conform to the shape of the casing
and whereby the inner tube is adapted to be

65

yieldably held by the inandrel against the -

prussme of the poured material.
The subject matter of claim 4 fm'ther

i chal acterized by the locating of spacing ele-
ments between the tubes when they are as-

setibled in the casing, “whereby they may
be retained in accurate posmon in ‘relation
to each other.

6. A method -of nmnuiactur ing columnar
building units comprising the (,uttln0 ot a

long -piece of yieldable fibrous materlal,

coating one of the longitudinal margins of
the same with ddheblVE, overlapping the lon-
gitudinal ‘margins and pressing them. into
adheswe engag oment W hereby a tubular shell
is-formed, preparing another similar tubular
shell of ‘a“smaller diameter, locating -one . of
the shiells within the other und pouring cem-
entitious material in the space between the
shells while the adhesive in -the outer shell

‘remains in a semi-soft state whereby  rela-

tive movement between the overlapping mar-
ginal portions of the shell may take place
and it may expand and eonform-somewhat
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to the shape imposed by the pressure of the

pomed material.
. A method of mdnufacturmo colummnar

bulldmo units- comprising the cuttmo of a.

long piece of yleldable fibvous mateual
LOJUHO one of the longitudinal margins of
the sanie-with adheswe, overlapping the lon-
gitudinal margins and pressing them into
dd iesive enﬂaﬂement whereby a tubular shell

is formed, preparing another similar-tubular

shell of ‘a- smaller diameter, locating one of
the shells: within the other and placmor the
shells ‘within a supporting casing having an
inner- diameter ‘somewhat greater than the
outer diameter of the outer shell and pour-
ing cementitious material in the space be-

vtween the shells Wlule the ‘1dheswe n-the

outer shell remains in 'a semi-soft state
whereby relative movement between the
overlapping marginal portions. of the shell
may take place and it may expand-and- con-
form somewhat to the shape imposed by the
pressure of the poured material and defined

by the internal shape of the casing.

Signed by me at Boston, Massachusett‘s
thm 14 day of July, 1926,
CHARLES L. NORTON
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