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2 Claims. 

This invention relates to a void-containing ar 
ticle of manufacture, particularly to an improved 
thermal insulating article provided with voids 
defined between soft, yielding sheets of felted 
fibers. 
The invention comprises thermal insulating 

pipe covering in the form of a tube including soft 
and yielding, spirally wound, alternating sheets 
of irregular surface and other sheets, not mesh 
ing therewith, that define voids between them and 
the sheets of irregular surface. Thus, the in 
vention comprises pipe covering resulting from 
making a composite of sheets of plain and in 
dented wool felt and spirally winding the com 
posite into tubular form. 
Pipe covering has been made heretofore by 

spirally winding indented asbestOS paper, for ex 
ample, into tubular form. The voids between the 
indentations and the adjacent sheets in the tubu 
lar article are not sealed, unless a very special 
type of structure is provided purposely to seal 
the voids. 
There has now been found a method of making 

a particularly effective thermal insulating article 
containing voids sealed in a very simple and 
Convenient manner. 
The invention is illustrated in the figure which 

shows a perspective view of a preferred type of 
thermal insulating article, with parts broken away 
for clearness of illustration. 
In the figure there is shown a pipe with sec 

tional tubular thermal insulating pipe covering 2 
in position around the pipe. The pipe covering 
includes soft, yielding sheets 3 of felted fibers, 
the said sheets being provided with depressions 
or irregularities of surface, say, with indenta 
tions 4. In the pipe covering these sheets 3 are 
alternated and composited with sheets 5 of sim 
ilar composition or properties, but of Surface that 
does not mesh or nest with the sheets 3. Thus, 
the sheets 5 may have a regular Surface, as, for 
example, cylindrical. 
The sheets used in the insulating article should 

be so soft and yielding that, when composited 
together in simple manner, the sheets will rest 
upon each other and seal the voids or spaces 
between the indentations, for example, in the one 
sheet and the surface of the juxtaposed sheet. 
For this purpose, wool felt has been found par 
ticularly satisfactory. Also, there may be used a 
mixture of Wool fibers and WOOd pulp, Say news 
print, the said mixture including a high propor 
tion of wool. Another sheet that may be used 
is one consisting largely of short, Soft hairs in 
felted form, 

(C. 154-45) 
The manner in which the soft, yielding sheets 

rest upon each other and seal the voids is indi 
cated in the case of the void 6. 
Because of the softness of the sheets and the 

consequent fact that tubular insulation made 
therefrom is subject normally to distortion of 
shape, it is desirable to use an inwardly disposed, 
strengthening and shape-retaining member 7 and 
also an outwardly disposed, strengthening and 
shape-retaining wrapper 8. The member 7 may 10 
consist of asphalt-impregnated rag felt, say a 
roofing paper that, before impregnation, weighs 
6 to 8 ounces per square yard.' The outer 
strengthening and wrapping member may con 
sist of the same type of roofing paper. Also, there 5 
may be disposed around the tubular covering a 
jacket 9 that may consist suitably of light cotton 
sheeting or heavy paper. The jacket, if paper) 
may be an aluminum-coated, kraft paper. 
The tubular pipe covering may be sawed com- 20 

pletely through on one side, as indicated at 0, 
and scored, that is, sawed almost completely 
through at the back, as indicated at , whereby 
the covering is adapted to be opened for con 
venient installation Found a pipe to be insu 
lated or for removal"therefrom. After being in 
stalled around a pipe, the covering may be held in 
position by metal bands 2, as well as by adhe 
sively Securing the flap 3 of the jacket over the 
joint O. 
In making the article of the present invention, 

there is first made soft, yielding sheets of fibrous 
material. Thus, there may be made a wool felt 
Weighing suitably 6 to 8 ounces per square yard. 
The wool felt may be made by beating woolen 
rags with water in a paper beater and collecting 
the beaten fibers to form a felt on a paper ma 
chine of conventional design. 
A part of the thus formed felt is submitted to 

treatment to provide irregularities of Surface. A 
felt may be passed between a pair of coacting 
rollers or pressed between coacting dies pro 
vided, in either case, with meshing, pronounced 
irregularities of Surface, to impress the desired 
irregularities of Surface upon the wool felt. It 
is convenient to have the Wool felt slightly moist 
at the time that it is pressed between the rollers 
or dies, 
After being SO provided with irregularities of 

surface, the felt is dried and is composited with 
felt of the same kind but with surface of shape 
that will not nest or mesh with the said irreg 
ularities. In compositing tWO sheets of unlike 
surface, One of the sheets is treated in localized 
areas with an adhesive, say with an aqueous 

5 

25 

30 

35 

40 

45 

50 

Article of Manufacture (US Patent 2,005,304, 1935)
ACL Doc 21738 · Page 2 of 3

Published by AsbestosClaims.Law

asbestosclaims.law/library/21738/2

https://asbestosclaims.law/library/21738/2


0 

5 

20 

25 

30 

35 

40 

45 

55 

solution of silicate of soda, and is then pressed 
upon the other sheet so that the two sheets are 
united by the adhesive. The pressure used in 
the compositing is substantially less than the 
pressure which would cause obliteration of the 
irregularities of surface of a sheet being com 
posited with another sheet. 
The composited sheets are then treated, on 

one side and in limited areas, with an adhesive. 
Thus, a solution of Sodium silicate may be ap 
plied in narrow bands, say to 2 inches apart 
and extending across one face of the composited 
sheets. The composited sheets thus treated with 
adhesive are then wrapped around 8 nandrel in 
such manner as to form a spirally Wound article 
in which the two sheets of dissimilar surface 
alternate with each other. 
When the winding has given a tube of de 

sired thickness of Wall, the winding is discon 
tinued, unused composited sheet material is re 
moved, and the tube is sawed at position f and 
scored at position f. 

If the inner strengthening and shape-retain 
ing member is to be used, this member is placed 
around the mandrel before the Winding of the 
composited, soft, yielding sheets is begun. This 
strengthening member is provided on its outer 
surface with adhesive Which Secures it, in the 
finished article, to the inner sheet of the thermal 
insulation. If the Outer strengthening and 
shape-retaining member is to be used, it is ap 
plied to the outside of the spirally wound con 
posite. Finally the jacket is applied. If the 
jacket is of cotton sheeting or the like, it is suit 
ably applied with a starch adhesive. The alu 
minum-coated kraft paper jacket, On the other 
hand, is applied, preferably, with an aqueous 
solution of sodium silicate. 
A thermal insulating article So made has cer 

tain features in addition to those that have been 
indicated. The article is light in weight, very 
effective in thermal insulation and is particular 
ly adapted for use under conditions which do 
not favor the formation of dew within the in 
Sulation or attemperatures that are not so high 
as to cause disintegration by heat. Thus, the 
article is particularly adapted for use in insulat 
ing Water lines. A typical product made as de 
Scribed, of Size to fit a 3’ pipe and of Wall 
thickness l'', and with indented sheets of Wool 
felt alternating with sheets of wool felt of reg 
ular surface, weighed approximately 1.75 pounds 
per linear foot, after being maintained for some 
time at a temperature of 212 F. This same pipe 
covering showed a heat transfer of 0.356 B. t. u. 

2,005,804 
per square foot, per hour, for each degree F. 
of difference of terperature between the yarn 
and cool surfaces. Not only is the material 
light-weight and efficient but also it is Conyera 
ient and economical to manufacture. 
The backing sheet, which is alternated with 

the sheet of irregular surface, is referably of 
regular surface, say, plane in a flat instilating 
article or cylindrical in the tubular. Kowever, 
other types of backing sheets say ee tiged, as, 
for example, crinkled or creped soft feits. Also, 
there liby be used, either as the backing sheet 
or as the sheet composited therewith, soft WCol 
felts containing taerei articles of Sponge, Cork 
or corr colo and inade by the method descried 
in U. S. Patent 1,218,679 to Manville, 

In general, the sheets that are composited 
should be so soft and yielding and the irregular 
ities of surface of one or both of the sheets 
should be of such a nature that the sheets will 
tend to collapse upon each other and provide 
Sealed voids between then, with the consequent 
minimizing of air circulation between the vari 
ous voids. The sheets of the type described are 
somewhat fuzzy in the sense that they have 
fibers projecting from their surfaces. These 
projecting fibers, as well as the collapsing of the 
sheets themselves, tend to seal the voids defined 
between two adjacent sheets or to minimize cir 
culation of air between the Said voids. This 
effect is made possible, in part, by the fact that 
the indentations described are discontinuous, as 
distinguished from continuous identations of 
the type of corrugations. 
The details that have been given are for the 

purpose of illustration and not restriction, and 
many variations therefron. Inay be made with 
out departing from the Spirit and Scope of the 
invention. 
What i clain is: 
1. Thermal insulation comprising a plurality 

of composited, soft sheets of wool felt having 
discontinuous irregularities of surface, of some 
of the said sheets, forning voids between adja 
cent sheets, the adjace)t sheets being collapsed 
upon each other, whereby there is minimized the 
circulation of air between the voids defined by 
two adjacent sheets. 

2. Therral insulation, as described in the 
foregoing claim, having the for in of a tube Sub 
ject nortnally to distortion of shape and includ 
ing shape-retaining and strengthening means 
disposed within the Said tube and united thereto. 
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