Nev. 13, 1928. 1,691,783
. - O. F. MOTTWEILER ET AL

INSULATING STRUCTURE

Filed Nov. 25, 1927 2 Sheets-Sheet 1

BIR
' A
e~ =
AN i / e
& - T lI /l
s AN : I :
5 oprSl
)( L
- ,/ B % 2
e B : ‘ : g
: , S =TT S
- >k I Fr..ZS“*' LIS 4»-;%544
! = =
) /‘ + Q b2 Q)
/ ol 4 3 \D
s : b
\ Y X )
R 3 (:9‘, ' i ; / %
\d ? \ Vi
e :} - \?"‘Fi’ - \ l()%)
ﬁ ‘\Qz S5 ’ 6{)) APl ana % ¢ ll)
. 3 n 1
R) i
’ O
g Y
\ e _ :
= BN (h 1 : - V\
/ﬁgﬂ T . /
¥ g
Bl < : o
3 s \ ol
e ~
NN e 3 h
'\:Tﬁ‘/‘_” «\{
Exl L n /
A
Sh I N L% ! A
= =7
.L( 7 S
(\2 - 02
W ! ~
_ PN W o INVENTORS
D) R . O. F. MOTTWEILER.

O.C . DRILL.
@ By mw\mﬁé;_u..;%

L7 70 erE Vs,



1,691,783

Nov.. 13, 1928.

O. F. MOTTWEILER ET AL

INSULATING STRUCTURE

2 Sheets-Sheet 2

1927

Filed Nov. 25,

RN

e}
ol

(2

i

o

7/

INVENTORES

O. F, MOTTwWeEILER.
D.C.0r/LL.

Eerse Vs

ATrorNEYS




Patented Nov. 13, 1928,

1,601,783

UNITED STATES PATENT OFFICE.

OLIVER F. MOTTWEILER AND DANIEL C. DRILL, OF ALEXANDRIA, INDIANA, AS:
SIGNORS TO GENERAL INSULATING AND MANUFACTURING.COMPANY, OF ALEX-

ANDRIA, INDIANA, A CORPORATION OF INDIANA.

INSULATING STRUCTURE.

Applicatidq filed November

This invention relates generally to insulat-
ing structures, and particularly to insulat-
ing structures of the type adapted to be

" used for insulating purposes in connection
6 with circular or cylindrical elements, such as
pipes, boilers, and the like, the predominant
object of the invention being to produce an
insulating structure of the type mentioned

which is so constructed that there is an en--

10 tire absence in said structure of “through
- metal”, that is, metal which extends from
the face of the element being insulated to
the outer surface of the insulating structure,
whereby interchange of heat between the
15 face of the element being insulated and the
outer atmosphere is prevented.
Prior to this invention, insulating struc-
- tures of the ‘type disclosed herein were pro-
vided with metallic anchor members which
20 secured together the various elements of
which the structures were composed. Ordi-
" - narily, these metallic anchor members were

extended entirely through the insulating

structures from the .inner surfaces thereof,
25 which were in contact with the elements
. being insulated, to the outer faces of the
. structures, and as a result of this arrange-
_ ment, the anchor members referred to acted
... as conductors along which heat was trans-
30 mitted or reduced temperature produced,

whereby the insulating efficiency of the

structure was seriously affected. - -

In accordance with the present invention,

-the anchor members which attach the vari-
35 ous elements of the insulating structure to-
gether are spaced apairc from the element
being insulated when the structure is in use
in.a manner to cause portions of the insulat-

~ ing material to be interposed between said’
40 anchor members and the element being in--

sulated, whereby transmission of heat or
production of reduced temperature along
said anchor members is prevented.
‘Figure 1 is a side elevation of our im-
45 proved insulating structure with the outer
~metallic covering thereof removed;
Figure 2 is a plan view of the structure
‘shown in Fig. 1; - - ' ' '
.- Figure 8 is
.60 proved insulating structure as same will ap-
“pear when in use in association with a pipe

* or other circular element; -
Figure 4 is a fragmentary side elevation

18 a cross-section of. our im--

25, 1927. erial No. 235,552.

in Fig. 3;-

of the insulating structure and pipe shown

. Figure 5 is a fravinentary detail showing:

the means for securing
the

a modified form of
together the various elemerts of which
insulating struciure is composed;
Figure 6 is an enlarged fragmentary sec-
tional detail showing the constriction of the

structure at the attaching flanges thereof;

Figure 7 is a fragmentary section show-
ing a modified form of our improved in-
sulating structure;

Figure 8 is a fragmentary detail showing
an end portion of the insulating structure
illustrated in Fig. 7 when said structure is
in a flat condition. ’ o

In the drawings, which illustrate one em-
bodiment of our invention, A designates the

preferred form of our improved insulating -

60

jacket of our improved insulating structure, _

said jacket being in the form of an insulat-
ing strip composed of a body portion 1 made
up of an amount of rock wool or similar in-
sulating material which has been subjected
to compression to give to said material the
required density. The body portion- 1 is
preferably rectangular in plan and may be
of any desired dimensions with respect to
length, breadth and thickness, and the den-
sity of the rock wool of which said body por-
tion is comprised is substantially uniform
throughout so that the insulating value of
~said body portion will be substantially uni-
form at all points thereof. '
Arranged in contact with the face of the
body portion 1 which is remote from the
element being insulated when the insulating
structure is in use is a layer of material 2
which “is intended to confine the rock wool
of the body portion 1 at that face thereof.

The layer of material 2 may be of any mate-.

rial which may be found to be suitable, such

75

86

80

95

as canvas, tar-paper, cheese-cloth, burlap, -

ete., but we prefer to use, and we show in the

drawings, this layer of material being in the

form of wire mesh,” The side edees of the
layer of wire mesh 2 coincide with the side

across said body portion 1. Also, the layer

100

edges of the body portion 1 of the jacket,
and said layer of wire mesh extends entirely -

.of wire mesh extends longitudinally of the -

body portion 1 over the éntire face thereof,
the length of the layer of wire mesh being

108



| slightly greater than that of the adjacent.

0

-3

“face of the

0. nally of said body portion from end

body portion.1 and the extreme
edge portions of said layer of wige mesh at
the ends thereof, which edge portions are
designated by the reference character 3 in
the drawings, being bent outwardly from
the face of the body portion 1 at an approxi-
mate right angle with respect thereto, as
shown in Fig. 1. -~

Arranged transversely of the body por-
tion 1 at the face thereof which is remote
from the face with which the layer of wire
mesh 2 is associated is a plurality of rods 4.
The length of the rods 4 corresponds ap-
proximateég' with the width of the body por-
tion 1, so thiat the opposite ends of said rods
terminate at the opposite side edges of said
body portion, as shown in Fig. 2, and said
rods are spaced from each other longitudi-
to end
thereof. :

Extended through the body portion 1 of
the jacket is a plurality of re-inforcing posts
8. 'These posts are of such length that the
opposite end faces thereof are flush with the
inner and outer faces of the body portion,
respectively, and as shown clearly in Fig. 2,
each of said posts is provided with an elon-
gated notch 5 which extends entirely across
the lower face of the post and is open at its
ends. The notches 5 at the lower faces of
the posts 6 are adapted to receive eertain
of the transversely arranged rods, each in-
dividual rod of the rods which support the
posts 6 passing longitudinally through the
notches of several of said posts, so that said
posts are supported by said rods. The re-
inforcing posts are formed in a manner to

- give them more rigidity and greater resist-

40
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ance than the body portion 1, and in this
connection, we prefer to employ for the pro-
duction of these posts the same material of
which the body portion is formed, but which
is more firmly compressed and perhaps has
been treated with a stiffening agent so that
greater rigidity is obtained. ,

The body. portion 1 and transverse rods 4
are secured together to produce a unitary
structure by lengths of wire or other suitable
material 7, which extend longitudinally of

" the jacket from end to end thereof, as shown

" ber of these lengths of wire s

-85

‘the layer of

There may be any desired num-
aced trans-
lengths of

in Fig, 2.

versely of the jacket, and sai

“wire are passed through the thickness of the
jacket alternately

from one to the other face

‘being extended through
wire mesh 2 and passed through
the body portion 1 to the opposite face there-

thereof, each wire

of, where said wire is turned about one of

the rods 4 and is then returned through the

" body portion to the face at which the wire

‘mesh 2 is located, where said wire is again.

gassed through said wire mesh. The wire
7 is then extended along the layer of wire

BRSNS
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mesh a short distance in contact with the
outer face thereof, where it is again passed
through the wire mesh and exten ed through
the body portion to another of the rods 4
about which it is turned in the manner de-
scribed, after which said wire is returned

through the body portion to the layer of -

wire mesh 2 through which it is passed.
This procedure is followed until the various
wires have been extended from one to the
other end of the jacket, thus connecting all
of the rods 4 to the layer of wire mesh 2 by

.loops of wire which pass through the body

portion 1, thereby confining the insulating
material of which said body portion is com=
prised between said rods 4 and said wire
mesh 2. ‘

As will be seen by referring to Fig, 1, the
end walls of the jacket, which are designated
by the reference character 8, are arranged at
an angle other than a right-angle with re-
spect to the inner and outer surfaces of the
jacket, and in consequence of this arrange-
ment, the loops of wire which extend down-
wardly to the outermost rods 4 are much
shorter than the loops of wire extending
downwardly to the other rods. The in-

“clined end ‘walls of the jacket have impor-

tant functions to perform, which will be
hereinafter described.

In the preferred form of our invention,
we employ a sheet metal outer casing 9 in
which the jacket A is arranged. This outer
casing is of approximately the same length
as the jacket, so that the ends of said jacket

and the ends of said outer casing -approxi-

mately coincide, and said outer casing is
bent in approximately circular form so. that
it may be arranged about a pipe or other
circular or cylindrical element to be insu-
lated. The action of bending the sheet of
metal of which the outer casing is formed
to produce a structure approximately circu-
lar in cross-section brings the end edges of
said sheet of metal together, and the por-
tions of the sheet of metal at these edges
are bent outwardly from the wall of the
outer casing and are then bent rearwardly
upon said outwardly-bent portions to pro-
vide - outwardly-extended attaching flanges
10 of double thickness, which flanges extend

longitudinally of the outer casing from end

to end thereof. ,

Previous to assembling the jacket A with-
in the outeér casing 9, the plies of metal
forming each of the flanges 10 are spaced

78
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from each other a slight distance, and on -

assembling the jacket within the outer cas-
ing, said jacket is so arranged therein that
the extended portions 3 of the layer of wire

125

mesh 2 are extended into the spaces between -

the plies of metal forming the flanges 10. -

Thé flanges 10 are then compressed so that -

the extended portions 3 of the layer of wire

‘mesh 2 are confined between the plies of 130
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through the insu
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metal of the flanges, and rivets or other
suitable fastening devices are passed through
each of the flanges 10 whereby the extended

portions of said layer of wire mesh are
The re- -

tightly gripped within the flanges.
sult of this is that the jackets A are. se-

curely attached to the outer casings 9, thus-

preventing relative movement between said
parts.

When our improved insulating structure
-1s to be arran

ed in place.about a pipe, for
instance, the flanges 10 are spread apart so
as to permit the structure to be passed over
the pipe. The flanges then are drawn to-
gether, thereby drawing the meeting edges
of the jacket together and bolts 11 are
passed through “openings formed in the
flanges 10 to connect said flanges together.

It is obvious that the surface of the jacket .
A which provides the inner face thereof .

necessarily must be of less length than the
surface of said jacket which provides the

‘outer face thereof, due to the greatly less

diameter of the jacket at the inner face
thereof when same is arranged in circular

+form, and as the loops of wire which pass
‘around the rods 4 are of fixed lengths, and,

furthermore, because said rods are in fixed
relation along said inner face of the jacket,
the action of bending the insulating struc-
ture about the pipe will draw the rods 4
ating material forming the
body portion 1 of the jacket away from the
face of the element being insulated, and as
the insulating material is relatively soft, it
will fill the spaces between the rods 4 and

the face of the element being insulated, as -

- suggested in-Fig. 8. In consequence of this

LA

arrangement, there are no anchor members
which extend entirely through the jacket
from the inner face to the outer face thereof,

-and, therefore, there will be no epportunity

- for the transfer of heat along said anchor

U]

members between the insulated element and

. the outer surface of the ins;ulating structure.

The function of the post 6 is to resist

crushing strains caused by the’ weight of

the insulating structure where the thickness
thereof is
face being covered. These posts, as already
stated, have sufficient strength to support
the structure at the top thereof, and hence
the compressible . insulating material of

~which the body portion 1 is formed is not.

i required to carry the weight of the insulat-

ing structure as it would in the absence of

said posts.
The form of the invention illustrated in

""‘-fFigs. 7 and 8 is designed particularly for

use with an outer casing of canvas, tar-
paper, cheese-cloth, burlap, or other suitable
flexible -material. In this form of the in.
‘vention, the lengths of wire 7’ are ‘provided
with eyes 12 at the opposite ends thereof

‘In which rods 13 are arranged, and in ar-

the element L
In Fig. 5, we illustrate a modified form of

great in comparison to the sur-.

ranging this form of the invention about a

pipe or other circular element, the rods 13
which are at the opposite ends of the jacket
when same is in a flat condition are brought
into close proximity to each other, as shown
in Fig. 7." The rods 13 are then connected

3.

0

firmly together by hog rings 14 or similar '+

devices which embrace said rods 13, as shown-
- in Fig. 7, whereby the meeting ends of the
closely connected together ‘and -
is maintained in position about

jacket are
said' jacket v
being insulated.

the means for connecting the rods 4’ to the
layer of wire mesh 2’. In accordance with
this modification of our invention, individ-
ual anchor members are associated with each
rod 4" instead of employing a continuous
piece of wire which is bent to connect & num.

ber of rods to the layer of wire mesh; as in -

the preferred construction of the invention.
As .slﬁown in Fig. 5, a piece of wire is looped
over the rod 4” and is passed through the
body portion 1’ of the jacket and then is
extended through the layer of wire mesh
2’. The ends of the anchor members are
then twisted, as suggested in Fig. 5, to con-
nect said ends together. ‘

While we prefer that our improved in-
sulating structure shall be-
plan when used for
lengths of pipe or other ‘circular elements,

rectangular in-
insulating straight -

80
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said structure may have other: shapes when .

intended for use with bent pipes or other
circular elements
straight.

We claim:

1. An insulating structure adzipted for use

in circular form comprising a body portion
formed of insulating material, a layer of

material arranged in contact with one sur-

tion, and anchor means extending through
said body
of material and said rods together, said rods
being movable when the structure is ar.
ranged in. circular
mwardly from the inner face of said body
portion. ‘ : ’ :

2. An insulating structure comprising a

body portion formed of insulating material,

a layer of material arranged in contact with
one surface of said body portion, a plurality
of rods arranged in spaced relation in con.

- tact with the opposite surface of said body -
and anchor means extended through . *

portion, ) t )
said body portion and connecting said layer
of material and said rods together, the por-

having forms other than

form to points removed .

100 -

105

face of said body portion, -a plurality of
rods arranged in spaced relation in -contact
“with the opposite surface of said body por-

110 -

Fortion and connecting said layer . -

15 -
120

125",

tions of said rods being fixed in a longi-

.tudinal direction with respect to the surface

of said body portion with which said rods -

contact,.and said anchor means being of fixed

lengths to as to cause said rods to be dray;n _

?

330



10

15

20

38

40

T 45

50

-
(3]

" 60

65

4

through the insulating material of the body
portion and away from the inner face of
said body portion when the structure is ar-
ranged in circuler form. -
3. An insulating structure adapted for use
in circular form comprising a body portion
formed of insulating material and having
inclined meeting edges, a layer of material
arranged in contact with one surface of said
body portion, a plurality of rods arranged
in spaced relation in contact with the oppo-
site surface of said body portion, and anchor
means extended through said body portion
and connecting said layer of material and
said rods together, the positions of said rods
being fixed 1n a longitudinal direction with
respect to the surface of said body portion
with which they contact and said anchor
means being of fixed lengths so as to cause
said rods to be drawn through the insulat-
ing material of the hody portion and away
from the inner face of said body portion
when the structure is arranged in circular
form to cause the inclined edges thereof to
meet. : '

4. An insulating structure adapted for use
in circular form comprising 2 body portion
formed of insulating material, a layer of

“inaterial arranged in contact with one sur-
30

face of said body portion, & plurality of
rods arranged in spaced relation in contact
with the opposite surface of said body por-
tion, and anchor means extending through
said body portion and connecting said layer
of material and said rods together, said
anchor means comprising a strip of metallic
material bent to produce a plurality of loops
which pass through said body portion and
embrace said rods and said rods being mov-
able when the structure is arranged in circu-
lar form to points removed inwardly from
the inner face of said body portion.

-~ 5. An insulating structure comprising a
body portion formed of insulating material,
a layer of material arranged in contact with

‘one surface of said body portion, & plurality

of rods arranged in spaced relation in contact
with the opposite surface of said body por-
tion, re-inforcing elements having greater
resistance than said body portion extended
through said body portion from one to the
opposite surface thereof, said reinforcing
elements being supported by certain of said
rods, and anchor means extending through
said body portion and connecting said layer
of materiaﬁj and said rods together.

6. An insulating structure adapted for
use in circular form comprising a body por-
tion formed of.loosely compressed insulat-
ing material, & layer of material arrange
in contact with one surface of said body
portion, a plurality of rods arranged In
spaced relation in contact with the opposite
curface of said body portion,

_re—inforc_ing
TJements having greater resistance than said

d wire mesh
- casing of approximately circular cross-sec-::

1,601,788

body portion extended through said body
portion from one to the opposite surface
thereof, and anchor means extending
through said body portion and connecting
said layer of material and said rods to-
gether,
structure is arranged in circular form to
points removed inwardly from the inner
surface of said body portion.

7. An insulating structure adapted for
use in circular form comprising a body por-
tion formed of loosely compressed insulat-
ing material, a layer of material arranged
in contact with one surface of said body
portion, & plurality of rods arranged in
spaced relation in contact with the opposite
surface of said body portion and re-in-
forcing members having greater resistance
than said body portion extended through
said body portion from’ one to the opposite
curface thereof, said re-inforcing members
being provided with notcheés which receive

cortain of said rods to provide supports for:

caid re-inforcing members and said rods
being movable when the structure 1s ar-

rapged in circular form to points removed.

aid rods being movable when the.

70
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80

88

inwardly from the inmer surface of said

body portion.

8. An insulating structure adapted for
use in circular form comprising a body por-
tion formed of insulating material, a layer
of material arranged in contact with one
surface of said body portion, a plurality of
rods arranged in spaced relation in contact
with the opposite surface of said body por-
tion, anchor means extending through sai
body portion and connecting said layer of
material and said rods together,- an outer
casing of approximately circular cross-sec-
tion, said outer casing being split longitudi-
nally and having longitudinally extended
flanges of double thickness at the meeting
edges of the wall thereof, a portion of said
layer of material being interposed between
the portions producing the double thickness
of each of said flanges to attach said outer

casing and said layer of material together,

and means engaging said flanges for secur-
ing the meeting edges of said
gether. ' ‘

9. An
use in circular
tion formed of insulating material, a layer
of wire mesh arranged in contact with one
surface of said body portion, a plurality of
rods arranged in spaced relation in contact

insulating structure adapted for

_with the opposite surface of said body por-
through said-

tion, anchor means extending.
body portion and connecting said layer of
and said rods together, an outer

tion, said outer casing being split longitudi-
nally and the material of which same is
formed being bent to

produce longitudinally

extended .and outwardly projected flanges

structure to--

®

100
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115::- .

form comprising a body por-
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of double thickness at the meeting edges of said flanges for securing the meeting edges
the wall of said outer casing, portions of of said structure together.
said layer of wire mesh being interposed - In testimony whereof, we have hereunto 10
between the portions of said flanges which set our hands. :

5 produce the double thickness of said flanges '
to attach said outer casing and said layer OLIVER F. MOTTWEILER.
of wire mesh together, and means engaging DANIEL C. DRILL. .




