rep. 14, 1933. E. M. OLSON | 1,897,327
ROOF STRUGCTURE . | -
Filed July 7, 1930

v -
—_— —t  — — R —— T - —_———
g i A e —H - - = - SEmm e wr e = = -

L - - - b — — i — — - e — —1
- e G E— — -..__...._-——_-_--—-q——-..-.p— pgy— g I Nl el )
- e . [0 " "N ] --'-_.—'—i—-—-—-u_ll--—-.-.—- _.'---.-l--'—r'--—-'hllll-l.—‘-"—
. |.
. L

i

HIN TP AILIHY ;)’7;7“1& “\\\QZ///F\\;'
e A A

/
AN NN N AT e r Ry
N NSO L L

CETETN Y Sohohoh

1
-
Amme =
I 3 e e . —— - == —_—— -
o=t mm om s e— — & —
— = o’ . ——— — - —
—_— R W e Py — . ., ]
3

4] ARARRRRY

gt Pl =ty R B e

= o - ol S oy S aEF w 'mak N BN BN W C

| | 79

a . = . *—_—;-—-:--L-_-;____--._-,-,.;..-;-.--_.-;-_-.u:-.ﬁ .

,,@ I - KO R0__
e - : _ e

e 4

—— 0 s RSN

W, ",

A I, T AR W AT
e =
N NN NN N AR AT 7574 %

- r—— i ———

L

— e L ————"——— ———— r——— —_———

——

mﬁimmﬁ-ﬁ‘w)"s:,\t rr;‘y\%yv 730 LR LY o

\%% _' "4‘ 77 F ‘9_7’ g a5 .
% 1% ~ INVENTOR.

N
N |
§ it FEowrrp M. OLSoN.

) hio
N
3RS

5 °

[ ) J " [ = I
[ Vil 7 iy | g = am e n N | o w e N i) NS A
oy R B i ook g Ei-br e PR M i ‘ M‘

ATTORNEY.




10

15

20

A7

30

3D

<0

Patented Feb. 14, 1933

UNITED STATES

1,897,327

PATENT OFFICE

EDWARD M. OLSON, OF DETROIT, MICHIGAN

ROOF STRUCTURE

Application filed July 7, 1930. Serial ¥o. 465,306,

This invention is directed particularly to
the provision of a roof and a preformed struc-
tural slab, a plurality of which form a com-
plete roof. The construction is that of con-
crete; the arrangement is such that a double
wall 1s provided which affords an inter-
mediate dead air space for insulation pur-
poses, and preferably, in conjunction with
this a layer of insulating material which may
be fibrous is employed. Provision is made
to accommodate for expansion and contrac-
ilon due to temperature changes, and particu-
larly in the exterior portion of the slab and
roox structure where the temperature changes
are over a wider range than the interior.
The structure while concrete is so designed
as 1o minimize the total weight.

In the accompanying drawing: _

Kig. 1 is a view 1n semi-perspective show-
Ing several slabs in position and illustrating
them in section. _

Fig. 2 1s an enlarged sectional view show-
Ing a structure corresponding to that shown
in Hig, 1. _ .

Kig. 3 is a view similar to Fig. 2 showing
a modified and heavier construction.

KFig. 4 shows a still further modified form
illustrating a comstruction suitable for re-

. ce1ving plaster on the inner wall surface.

Kig. 5 is a section showing a joint between
the ends of two slabs.

While the invention is concerned particu-
larly with a roof slab and roof construction
the invention is of a scope sufficient to cover
other walls of a building, as for example,
vertical walls, but for convenience the fol-

lowing detailed description will refer to the

sfructure as a roof construction.

As shown in Fig. 1 a roof is made up of a
plurality of preformed concrete slabs repre-
sented generally at 1. A slab is provided

- wnith an outer wall member 2 of conecrete

&G

winich may be reinforced as at 8. The wall
memper has spaced ribs 4. This wall mem-
ber constitutes the outer portion of the slab
while the inner portion is provided by a
concrete wall member 5. Befween the wall
members there 1s disposed an insulation mate-
rial in the form preferably of a fibrous com-
position as shown at 6. This fibrous com-

position may be relatively porous and pro-

vided on one or more sides with a covering
layer of material such as paper, as shown. at
17.  Over the paper there may be a wire mesh
or metal lath, as at 8, secured to the fibrous
msulation material by stitches 9. The
fibrous material may abut directly against
the ribs 4 while the inner wall member 5 of
concrete locks to the wire mesh or metal lath.

In order to hold the inner and outer wall
members together, tie devices are provided
which are embedded in each.. For this pur-
pose the outer wall may be provided with re-
inforcing rods and the tie devices may take
the form of shaped wire lengths illustrated at
11, each having an eye 12 encircling a rein-
forcing rod 10, and a hook member 13. In

- making up a slab the outer wall member 2

may be cast with the hooks projecting there-
from, then the insulation material placed
over the outer wall member which is accom-
plished by passing the wires 11 through the

insulation material. Due to the fact that

the end 13 is in the form of a hook this can be
accomplished without causing a large hole
in the material. Following this the inner
wall member 5 is cast and it Tocks itself to the
wire mesh. The layer of paper keeps the
moisture out of the porous insulation ma-
terial. _ n

This construction forms a wall and pro-
vides dead air spaces 14. A roof is con-
structed of a plurality of these slabs placed
next adjacent each other after the manner
illustrated in Figs. 1 and 5. Preferably the
edges of each outside slab member is pro-
vided with a tapering formation 15 so that
when two slabs are placed next adjacent each
other they cooperate to provide a V shaped
opening 16. A suitable mastic such as an

asphalt or tar is filled into these V shaped

openings as shown at 17 (Fig. 2). Pref-
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erably over the entire roof structure a sult-

able waterproof covering is provided as at
18. This waterproof cover may consist of

several layers of paper with intermediate lay-
ers of tar or asphalt composition which may
be applied in heated condition. When the
slabs are placed together further air cham-
bers as at 19 are provided, |
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With a roof thus constructed a concrete
formation sufficiently light in weight is pro-
vided and yet one which 1s of strong con-
struction and has good insulation qualities.
The dead air spaces serve to insulate as does
also the fibrous interposed insulation ma-
terial. The slabs may be made up 1n any
appropriate size, and an advantageous and
usual size is to make them approximately
2’ x 6’. The V shaped formation for receiv-

ing the mastic also affords for expansion

space, and in this regard the apex at the V
may not be entirely closed when the roof 1s

set up thus to provide a space for expansion.
As shown in Fig. b the V at the ends of the

slabs extend to the lower edges of the ribs.
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-2 of the form shown in Fig. 1, while the inner

Thus the outer wall members are spaced for
expansion purposes while the inner wall mem-

bers preferably abut directly against each

other. Ordinarily the greatest temperature

range is on the outside wall member while on
the interior of the building the temperature is

“more or less uniform thus requiring less ex-

pansion compensation arrangement. In-
deed, with the insulation provided, both com-
prising the dead air space and insulation ma-
terial the expansion and contraction of the
inner wall member will be relatively slight.
A modified form is shown in Fig. 3. In
this form a heavier construction 1s shown.

"The outer wall member as at 20 1s substantial-

ly the same as that of the outer wall member

- wall member 21 is similar or practically 1den-
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tical with the outer wall member 20 except
that it is reversed. Each may be reinforced
as at 22 and provided with ribs 23. Ribs are
positioned to be located opposite each other
and interposed between the ribs is an insula-

‘tion material 24. The inner and outer walls

may be tied together by means of tie mem-
bers 25 which may be wire like devices, simi-
lar to those previously described. Fig. 4
shows another form wherein the outer wall
members 30, which may be reinforced as at
31, has ribs 32. In this case, however, there
is no concrete inner wall member as.the inner
wall comprises a sheet of insulation material
of preferably a fibrous nature, as shown at
33, held to the concrete structure as by means
of holding devices 34 and having on its inner
surface an exposed wire mesh 35. Advan-
tageously a layer of paper 86 may be between
the wire mesh and the fibrous insulation ma-
terial with the wire mesh held to the material
by stitches 37. This form of structure is ad-
vantageous especially for walls 1n that plaster
can be readily applied to the interior wall by
putting it directly over the exposed wire
mesh. The form shown in Fig. 3 is also use-
ful for walls but it is of heavier formation
than is the preferred type for roofs, as shown
in Figs. 1 to 2, due to the fact that the inner
wall member is of heavier construction.
However, this form provides for double air

loads to which 1t may

1,807,827

spaces located on opposite sides of the fibrous
insulation material and provides a very efli-
cient insulating wall.

The slabs are advantageously made of con-
crete in which the sand or gravel concrete is

preferably relatively fine ; that is to say, there

are no large stones in the mix and thus a -

very solid and compact and relatively non-
porous finished article is provided. The tie
members may vary as to form, and indeed,
may be in the form of bolts or rods rather

75

than the wire like member, although it is

thought that the wire like members as shown
are advantageous for the reason that they
can readily be inserted through the fibrous
insulation and also can be manufactured
with very little cost. Another point which
might be noted is that while the apex of the
V shaped notches are as a rule not closed thus

to permit of some expansion, yet the space -

is not sufliciently large to permit the mastic
to escape. |

~ As shown ‘inl_the drawing, particularly in

Figs. 1 and 2, one of the concrete members,

which may be the outside one, may be rela-
tively heavy; that is, relatively thick and
strong so that it will support itself and other
_ e subjected in use.
The other concrete member may be relative-
ly thin or light, obtaining much of its sup-
port from the first mentioned heavy concrete
member through the instrumentality of the
tying means. Thus while the thin concrete

member may complete the slab surface and

protect the insulation from exposure, 1t may
not be relied upon for affording material
strength as this may be provided by the op-
posite and heavier concrete member.

1 claim:

1. A roofing or wall slab, comprising a
conerete member having ribs running from
one edge to another, another concrete mem-
ber facing the first and positioned on the
ribbed side of the first, a sheet of heat insu-

lation material between the two concrete’

members, said sheet of material resting sub-
stantially flush on the second mentioned con-
crete member, and the ribs of the first men-
tioned concrete members resting upon the
said sheet of insulation material, and means

imbedded in concrete members and passing

through the insulation material for tying all

of said elements together. | -
2. A roofing or wall slab comprising a con-

crete outside member having integral ribs

on its interior surface, a fibrous sheet of in-,

sulation abutting the ribs with dead air
spaces formed between the insulation ™ and
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the concrete, another concrete member cast

upon sald insulation material, and wire

screen or mesh secured to the insulation ma-
terial into which the second concrete mem-
ber ties. * ' ' .
3. A roofing or wall slab comprising a con-
crete outside member having integral ribs
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on its interior surface, a fibrous sheet of in-
sulation abutting the ribs with dead air
spaces formed between the insulation and the
concrete, another concrete member cast upon
said insulation material, wire sereen or mesh
secured to the insulation material into which

the second concrete member ties, and means

embedded in both concrete members and pass-
ing through the fibrous insulation material
for tfing all of said elements together.

4. In a concrete construction for a wall
or roof, two separate slabs of concrete with
an 1mterposed sheet of insulation material,

_ wire like members embedded in the concrete

members and passing through the insulation
material, said wire like members having an
eye formation at one end and a hook forma-
tion at the other adapted to pass through
the insulation material, and reinforcing
means in one of the concrete members over
which the eye like formation at one end of
the wire like members fit.

5. A roofing or wall slab comprising a con-
crete member having ribs on its inner sur-
face, another concrete member next adjacent
the ribbed surface, a sheet of insulation ma-
terial between the two concrete members,
means passing through the insulation mate-
rial to tie the two concrete members together,
the second mentioned concrete member hav-
ing edges substantially perpendicular to its

- exposed face so as to substantially abut cor-
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responding edges of a next adjacent slab, the
edges of the first mentioned concrete mem-
ber being angularly disposed so as to form s
notch when placed adjacent another slab
for the reception of a mastic.

6. A roof construction comprising, a plu-

rality of concrete slabs composed of inner and

outer concrete members with an interposed
sheet of insulation material, the edges of the
outer concrete members being angularly dis-
posed so that the cooperating edges of adja-
cent slabs form notches, a mastic in the

notches for sealing the point between adja-

cent slabs, and a waterproof covering over
the slabs. |

7. In a roof or wall construction, the com-.

bination of an exterior concrete member pro-
vided with ribs, a sheet of fibrous insulation
material abutting the ribs, a wire screen or
mesh secured to the insulation material on
its inner surface adapted to receive and key
to the insulation material a layer of concrete,

v plaster or the like.

8. In a roof or wall
bination of an exterior concrete member pro-
vided with ribs, a sheet of fibrous insulation
material abutting the ribs, a wire screen or
mesh secured to the insulation material on
its inner surface adapted to receive and key
to the insulation material a layer of concrete
plaster or the like, and means - passing
through the insulation material for tying the
same to the concrete member.

construction, the com-

9. A structural slab of concrete or the like
comprising a member of cementitious mate-

o

rial provided with ribs, a sheet of insulating

material laid over the ribs and forming* with
the cementitious member air chambers be-

tween the ribs, another member of cementi- -

tious material laid over the insulating ma-

terial and keyed thereto, and means embed-
‘ded in both
ing through the insulating material for tying

cementitious members and pass-

sald members together in one structural unit.
10. A structural slab of concrete or the like

L]

comprising a sheet of insulating material dis-
posed next adjacent the outside concrete

‘member, said outside concrete member and

insulation material having portions disposed

In direct contact with each other, an inside

member of concrete or the like cast upon the
msulation material on the opposite side

thereof from the outside concrete member

and lying substantially flush against the
same, and tying means embedded in both in-

side and outside members and extending

through the insulation

material for tying all
of said elements

together.

11, A structural slab of 'concrete or the

like comprising a relatively heavy concrete
member, insulation material comprising a
sheet of insulation disposed along one face
of the said concrete member, and said con-
crete member and sheet having portions ly-
ing flush against each other,
member of concrete or the like lying substan-

tially flush against the insulation on the side

opposite the first mentioned concrete mem-
ber, and means embedded in both concrete

members and extending through the insula-
tion for tying all of said
and for sustaining the relatively thin second -
named concrete member from the relatively

heavy first mentioned concrete memper.
In testimony whereof I affix my signature.

EDWARD M. OLSON.

a relatively thin

elements together

70

5

comprising a concrete outside member, an

intermediate layer of insulating material
80

80

05

100

105

110

115

120

126

130




	Drawings
	Front Page
	Specification
	Claims

