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. 1 Claim. 
My present invention relates to improvements 

in thermal insulation construction and more par 
ticularly to a new and improved insulation con 
struction based upon radiation principles. My 
present invention also contemplates. the provision 
of a new and improved process for assembling 
such a composite insulation unit. 

In a copending application, Ser. No. 658,371, 
filed February 24, 1933, I have disclosed and 
claimed an improved form of insulation con 
struction wherein sheets of waterproofed corru 
gated paper are built up into a unit, the flutes 
of alternate sheets of said unit being preferably 
arranged at right angles to flutes of adjacent 
sheets, whereby a plurality of 'dead air' cells are 
formed, thus obviating a transmission of heat 
by convection currents. 
covers, in part, further refinements and improve 
ments of said invention. - . 

Inasmuch as heat may be transferred by con 
duction, convection, and/or by radiation, an insu 
lation construction, to be at all satisfactory, must 
be so designed as to avoid, as far as possible, the 
transfer of heat by any of these methods. It 
is accordingly the primary object of my present 
invention to provide a new and improved type of 
thermal insulation so designed as to avoid the 
transfer of heat by convection and made from 
those combinations of materials which reduce the 
transfer of heat by radiation. I have also found 
that by my improved construction the transfer 
of heat by conduction is also avoided to a great 
extent. 
Another object of my present invention is to 

provide a new and improved separating or spac 
ing means for sheets of insulating material so 
that dead air cells of suitable size may beformed. 
In practice use is made of spirally wound tubes 
of paper or analogous material which are not 
Only simple to make but provide sufficient rigidity 
to withstand normal crushing forces. 
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Another object of my present invention is to 
provide a thermal insulation unit comprising at 
least three sheets of suitable material separated 
or spaced from each other by means of spirally 
wound tubes of paper or other suitable material. 
Another object of my present invention is to 

provide a composite insulation unit made up of 
at least three sheets of material spaced and sep 
arated from each other by tubes of paper. The 
sheets used in building up the insulation unit 
comprise two outer sheets of ordinary paper, 
Water-proofed paper, or other specially treated 
paper, and an inner or central sheet of metals. 
foil, preferably aluminus. 

My present invention 

(CI. 154—45) 
Still another object of my present invention 

is to provide a new and improved method of Con 
structing the aforesaid thermal insulation unit 
in such a manner that the process lends itself 
to continuous manufacture. 
These and other objects of my present inven 

tion will become more apparent from a study of 
the following specification and by reference to 
the annexed drawing in which 

Fig. 1 is a schematic view of the mechanism 
employed in constructing the insulation unit 
shown in Figs. 2 and 3; 

Fig. 2 is a view in end elevation of my in 
proved thermal insulation unit; w 

Fig. 3 is a plan view, the tubes spacing the 
sheets being shown in dotted outline; 

Fig. 4 is a detail view of a slot formed in the 
feeder wheel in which the separator tubes are 
placed for coating and for placing them on the 
sheets making up the insulation; and 

Fig. 5 is a perspective view of the preferred 
form of Spacing means. 

Referring now more particularly to the draw 
ing in which like numerals indicate like parts, I 
have shown a thermal insulation unit comprising 
sheets 0, it and 2, separated or spaced from 
each other by means of tubes 3. Materials of 
low specific electrical resistances have the low 
est emissivity coefficients. Sheet materials, such 
as metal foil, have emissivity coefficents approxi 
mating .04, whereas untreated papers have com 
paratively high factors ranging from approxi 
mately 8 to 95. Metal foils being fragile as 
well as costly would not be normally used as a 
Satisfactory heat insulating medium. However, 
I have found that by the use of certain combina 
tions of various sheets of materials an efficient 
heat insulation may be produced at a compara 
tively low cost. 

It has been found that the emissivities of the 
highly polished metals are very low. Good elec 
trical conductors are low in emissivity and Con 
versely non-conductors have high emissivity fac 
tors. Thus polished aluminum at 73 Fahren 
heit has an emissivity factor of .04; polished cop 
per at 176° Fahrenheit has an emissivity factor of 
.18. Glazed. porcelain, hoWeVer, at: 72° Fahren 
heit has an emissivity factor of .945 and hard 
rubber at a temperature of 74 Fahrenheit has 
an emissivity factor of .945. The temperature 
at which the missivity factor is determined is 
important since the emissivity factor increases 
appreciably as the temperature becomes greater. 
. Preferably, in my insulation unit the sheets to 
and 2 are made of paper, waterproofed paper, 
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2 
as for example, asphalt-treated paper or untreat 
ed kraft paper, and the inner or central sheet 
is made of aluminum foil, 
The use of the aforesaid combination of ma 

terials will result in a structure possessing the 
best possible insulation against the transfer of 
heat by radiation. Inasmuch, however, as heat 
is also transferred by convection currents it is 
necessary that Some type of separating means 
be used to maintain the sheets out of contact with 
each other. I have found that paper tubes, pref 
erably spirally Wound, having a diameter of be 
tween .25 inch and .33 inch, provide a spacing 
between the sheets f0, f , and 2 sufficient to ob 
tain the minimum amount of heat transferred 
due to convection currents. It will be appreciated 
that other types of separating means may be used. 
For example, the separating means may be 
formed as an I, X, U, Y or Z. Because of sim 
plicity in the manufacture of the tubes and the 
added strength obtained by the use of such tubes 
I have found in practice that these latter forms 
are not entirely suitable. In effect such spacing 
provides "dead air' cells between the sheets. Not 
only does such spacing reduce the amount of heat 
transferred by convection but it also reduces the 
amount of heat transferred by conduction since 
the amount of heat transferred by conduction de 
pends to a great extent upon the density of the 
material. In general, the lower the density of 
any material the less heat is transferred by con 
duction. To provide the desired size of "dead 
air' cells I have found that the spacing between 
the paper tubes should not exceed six inches. 

Referring now more particularly to Figs. 1 and 
4, I have shown in Schematic view suitable mech 
anism for constructing my new and improved 
insulation. Sheets of paper, such as waterproofed 
paper, are fed from rolls 4 and 6 between pairs 
of nip rolls 7 and 8. The paper coming from 
roll f4 passes between a feeder wheel 9 and a 
guide roll 20. As the sheet passes over the guide 
roll it is brought into contact with the feeder 
roll which places a paper tube 3 on the sheet. 
The feeder roll or wheel comprises a hollow cyl 
inder, the surface of which is provided at spaced 
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intervals with slits or slots 21 for holding the 
tubes. The slits or slots are slightly smaller in 
diameter as is shown in Fig. 4 and by this con 
struction the tube is held against moving when 
it comes in contact with coating rolls 22 and 
23. The coating roll 22 coats the under sur 
face of the tube with a film of adhesive and the 
coating roll 23 placés a similar film of adhesive 
on the top or exposed surface of the tube. The 
tubes are fed into the slots formed in the feeder 
roll or wheel from a magazine 24 by means of 
any suitable mechanically operated plunger or 
pushing mechanism 25. In order to release the 
tubes from the slots as the tubes are brought 
into contact with the sheet 12, I have provided 

2,095,869 
a plurality of fingers 26 which are fixed to a 
stationary shaft 27 and which ride in slots (not 
shown) formed in the feeder roll or wheel. Obvi 
ously any other type of means may be employed 
to release the paper tubes from the slots 2. 
The sheet f carried by roll 5 is led over a 

guide roll 28 and then between the feeder wheel 
9' and guide roll 20'. This sheet is made of 

metallic foil, preferably aluminum, and in the 
finished product lies between the outer sheets 
O and f2, being separated therefrom by the spac 

ing tubes 3. As will be appreciated, the feeder 
wheel f$' places the spacing tubes on the sheet 
lf, the said tubes being fed into the slots 2' 
of the feeder wheel from the magazine 24' by 
a plunger or other actuating mechanism 25'. The 
Construction and operation of the feeder Wheel 
9' is identical to the construction and opera 

tion of the feeder wheel 9, the tubes being coated 
On their top and bottom surfaces by suitable coat 
ing rolls 22” and 23”. 
The sheets and f2, each carrying the spac 

ing tubes, are then brought between nip rolls 7 
and 8 where they meet sheet ?o carried by the 
roll 6. As will be noted from an inspection of 
Fig. 1, the tubes carried by the sheet are 
staggered with respect to the tubes carried by 
the sheet 2, so that the tubes of one sheet are 
at the midpoint of the span between successive 
tubes of the other sheet. Hence there is no point 
in the composition sheet construction through 
which a substantially direct flow of heat can take 
place by conduction. The sheets, after passing 
between the nip rolls, are then wound on any 
suitable means such as a reel 28. 

It is to be noted that each tube is coated on 
its upper and under surface with adhesive and 
it will be appreciated that the adhesive employed 
on the coating roll 22 will be slower in setting 
than the adhesive employed on the coating roll 
23 in order to provide a film of adhesive having 
the necessary tackiness. 

It will be obvious to those skilled in the art 
that the construction may comprise more than 
three sheets of material and that the construction 
may be subdivided into any desired size. In 
building construction the ends of the paper tubes 
may be sealed Or Squashed in order to seal the 
edges of the air spaces. 
What I claim a? new is: 
In an insulation unit, a plurality of sheets of 

insulating material, means spaced from each 
other for separating said sheets comprising rows 
of paper tubes between adjacent sheets and hav 
ing their open ends positioned in a plane at right 
angles to the plane of said sheets, the paper tubes 
of one row being located so as to be at the mid 
points of the spaces between the tubes of an 
adjacent row, and means for Securing said spac 
ing means to said sheets. 

ROBERT G. QUINN. 
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