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The present invention relates to ?re-retardant tapes 
and similar sheet material, being more particularly di 
rected to ?re-retardant tapes or the like that are applicable 
to a surface-to-be-protected. 

In order to render combustible or other heat-sensitive 
structures ?re retardant, the present practice often is to 
apply a ?re-retardant coating to the structure. The coat 
ings used for this purpose are usually liquid in form prior 
to application and may be applied by brush or by the 
use of a spray or roller. The coating thereafter dries 
and/or cures to form a durable surface. The most effec 
tive ?re-retardant coating is an intumescent coating (de 
scribed, for. example, in United States Letters Patents 
2,106,938, 2,628,946, 2,650,206, 2,984,640 and ‘other 
patents and publications) which may be applied in a 
substantially thin layer to a surface, but which, when 
subjected to, for example, ?ame temperatures, changes 
to a thick, carbonaceous, foam-like structure having good 
heat-insulating and ?re-retardant characteristics. The ap 
plication of the intumescent material to a surface by 
spraying or the like usually requires cleaning of the surface 
prior to the depositing of ‘one or more coatings. This 
procedure is thus time-consuming and expensive. The 
use of such material has, therefore, not been widespread. 
Furthermore, it is practically impossible so to apply a 
uniform coating over the whole surface, so that uniform 
protection is difficult to obtain. 

Non-intumescent non-in?ammable materials, moreover, 
have also been used to impregnate band-ages and the like; 
but this kind of treatment merely protects the bandage 
fabric itself and is not adapted for the purposes of the 
present invention. 
An object of the present invention, accordingly, is to 

provide a new and improved ?re-retardant tape or the 
like that shall not be subject to the above-described 
limitations, but that, to the contrary, enables the appli 
cation of auniformly thick surface of intumescent ma 
terial to_a combustible or other heat-sensitive structure. 
‘Another object is to provide a ?re-retardant tape that 

will maintain its bond to the combustible, though sub 
jected to substantial temperature. 

Still another object is to provide a ?re-retardant tape 
which is relatively ?exible. _ 
A further object is to provide a ?re-retardant tape or 

the like of more general utility, also. 
Other and still further objects will be evident in the 

description to follow and will be particularly pointed out 
in connection with the appended claims. 

Generally, and by way of summary, the objects of the 
invention are attained in a ?re-retardant tape comprising, 
in combination, a backing material capable of charring 
but infusible and dimensionally stable below its charring 
temperature; an intumescent coating bonded upon one 
surface of the backing material, the coating having an 
incipient intumescing temperature below the said charring 
temperature; and an adhesive disposed upon the other 
surface of-the backing material, the adhesive being tem 
perature-stable at least up to the incipient intumescing 
temperature range. Typical preferred ?re-retardant coat 
ings may begin to intumesce at about 200° F., for ex 
ample, although coatings with higher intumescent tem 
peratures may be used with higher temperature stable 
adhesives. 
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The invention will now be described in connection with 

the accompanying drawing, FIG. 1 of which is a perspec 
tive, partially cut away view, illustrating a ?re-retardant 
tape of the present invention applied to a surface; 
FIG. 2 shows the tape of FIG. 1 subsequent to the 

application of high ?ame heat to the said tape; and 
FIG. 3 is a sectional view of a modi?cation. 
Referring to FIG. 1, a ?re-retardant tape 1 is shown 

comprising a backing material 2, which may, for ex 
ample, be paper, cellulose fabric or a plastic ?lm, pref 
erably of 0.5 to 50 mils in thickness, serving as a sup 
porting means. The backing material 2 is capable of char 
ring but is infusible ‘and dimensionally stable below its 
charring temperature in order to maintain its bond to a 
surface, such as the wall 5, in the presence of heat, as 
later discussed. An intumescent ?re-retardant material is 
bonded or applied in a substantially thin layer or coating 
3, preferably from 1 to 30 mils in thickness, to one major 
surface of the backing material 2. A temperature-stable 
adhesive 4 is applied upon the other major surface thereof 
to enable bonding of the tape 1 to a combustible-to-be 
protected. 
The tape herein described may be applied to the com 

bustible itself, such as the wall 5, or it may be applied 
to a housing within which the combustible is disposed, as 
in the case of the walls of a safe within which papers or 
the like are stored. As will be described in detail herein 
after, upon the application of ?ame temperature to the 
intumescent coating 3, it changes to a thick carbonaceous 
foamed layer, shown at 6 in FIG. 2, having good insu 
lating characteristics. 

Paper has been ‘found to be especially suitable for use 
as a backing material 2 both because of its stability up 
to its charring temperature and its relatively low cost. A 
useful paper for this purpose, as an illustration, is a wet 
strength crepe paper, such as #311 “Aqualized” Duracel 
crepe paper, having a ream weight of 27 pounds (weight 
of 480 sheets-24" x 36"), marketed by Brown Paper 
Company. It is dip-saturated with a curable butadiene 

_ acrylonitrile copolymer latex (as “Hycar” OR-25 mar 
keted by B. F. Goodrich Chemical Company). The paper 
is then coated on one of its major surfaces with about 
two ounces per square yard of a rubbery-based pressure 
sensitive adhesive, preferably one which is normally tacky. 
Before use the adhesive may be covered, for convenience, 
with a paper layer. A product particularly satisfactory for 
the purpose of the present invention is a normally tacky 
and pressure-sensitive adhesive coated creped paper hav 
ing a caliper of approximately 9 mils, a machine direction 
tensile strength of about 19 pounds per inch of width, 
an elongation at break of 10%. Such a tape is available 
commercially from Minnesota Mining and Manufactur 
ing Co. as “SCOTCH” Brand Pressure Sensitive Tape 
#209 (4MSK). 
The characteristics of the intumescent material 3, as 

discussed in the said Letters Patent and in other publica 
tions, are such that upon the application of ?ame tempera 
tures thereto, as in a ?re, it changes to the thick car 
bonaceous foam-like layer 6, having good heat-insulating 
and ?re-retardant characteristics; a few mils thickness of 
initial coating 3, for example, may result in a one-quarter 
to one-half inch thickness of expanded intumescent ma 
terial upon the application of heat. To enable the backing 
material 2 to maintain its before-mentioned stable charac 
teristics, the intumescent coating 3 must have an intumesc 
ing temperature below the said charring temperature. 
Once the intumescing temperature is reached, the heat 
energy applied is consumed in changing the character of 
the intumescent material so that the temperature remains 
below the said charring temperature. Subsequently, the 
thick carbonaceous layer 6 acts as an insulator rfor the 
backing material 2. 
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The intumescent coating 3 may be applied to the back 
ing material 2 by, for example, spraying or by spreading 
the coating in liquid form upon a horizontally disposed 
substantially planar backing and controlling the thickness 
with an accurately positioned knife blade. The backing 
may be moved to one or more stations at each of which 
a thin coating is applied with an appropriate drying or 
curing step after each station. If Alibi 107A, later dis 
cussed, is used as the ?re retardant, for example, the 
sprayed-on coating may be dried at about 160° F. for 
periods of one-half to one hour. In this manner, a desired 
uniform thickness of coating may be effected. Further, 
since the application of the coating is under condition 
susceptible of control, the thickness and composition of 
the coating 3, can be maintained within precise pre 
determined limits, preferably between one and 30 mils. 
The intumescent material is applied as a liquid, but 

is often somewhat brittle once it sets or cures. When 
?exible coatings and ?exible tapes are desired, it has been 
found that the intumescent material may be rendered ,_ 
pliable by the addition thereto of a small amount of com 
patible plasticizer. The addition of between one and 10 
per cent by weight of the liquid of a commercially avail 
able plasticizer has been found to render the intumescent 
material adequately pliable for purposes herein discussed. 
For example, when “Citro?ex’f (that is, acetyltriethyl 
citrate ester plasticizer) or triethylene glycol or like com 
patible plasticizers is added to “Alibi 107A,” a commer 
cially available intumescent ?re-retardant paint of the 
type described, for example, in United States Letters 
Patent 2,984,640 (Examples 6 and/or 7), the material 
may be applied to a ?exible backing 2 and the resultant 
product is sufficiently ?exible to be rolled without crack 
ing the intumescent layer. The plasticizer may be mixed 
with the intumescent material just prior to the application 
thereof to the backing material 2 or long prior to such 
application. The plasticizer, in the amounts above indi 
cated, effects no signi?cant change in the ?re-retardant 
characteristics of the intumescent material. 
The adhesive 4 must be temperature stable within the 

temperature range of interest, as has been discussed, and 
that is at least up to the incipient intumescing tempera 
ture and preferably through the intumescing temperature 
range. It is necessary that the adhesive be temperature 
stable up to the said intumescing temperature in order to 
maintain the bond between the tape and a surface-to-‘be 
protected, as the wall 5. It is desirable that the adhesive 
4 be temperature stable up to nearly the charring tempera 
ture of the backing 2, since continued exposure to the 
?ame subjects the heat insulating foam to a gradual in 
crease in temperature. Initially, the heat energy of the 
?ame is used in causing the formation of the heat in 
sulating thick foam. The tape thereafter affords con 
tinued protection until the backing 2 chars, provided that 
the adhesive 4 is temperature stable up to the said char 
ring temperature. 
The adhesive 4 is preferably one~that is pressure-sensi 

tive, that is, one that is normally tacky and requires 
merely that a pressure be exerted to effect adherence 
thereof to a surface. Typical tapes with pressure-sensitive 
adhesives as well as examples of pressure-sensitive ad 
hesives may be found in Encyclopedia of Chemical Tech 
nology, vol. 1, pp. 199-201, published by The Interscience 
Encyclopedia, Inc., in 1947. For example, rubberabased 
pressure-sensitive adhesives may be used in connection 
with the invention. Reference is also made to standard 
textbooks on adhesives, for example, “Adhesion and Ad 
hesives,” edited by N. A. De Bruyne and R. Houwink, 
Elsevier Press, Inc., Houston, Tex. (1951) which describe 
the compositions and methods of manufacture of suitable 
adhesives requiring wetting, which may be also used in 
the present invention, as well as of suitable pressure 
sensitive adhesives. The types of adhesives that may be 
used are many; however, the adhesive used must be chem 
ically and dimensionally stable at least up to the incipient 
intumescing temperature of the backing material 2. The 
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4 
adhesive means, furthermore, may be one which is ap 
plied to both sides 4’ and 4” of a further layer or 
support 2’, as shown in FIG. 3. In this case, the adhesive 
means may be applied separately to the wall 5 and the 
combination comprising the backing material 2 and in 
tumescent coating 3 is af?xed thereto, the said backing 
material being applied to the adhesive 4". 

It may be desirable, in some applications, to improve 
the appearance of the intumescent coating, as by coloring, 
glass or other ?bers, or other decorative layers. 

Other applications to which the invention may be put 
include the covering or wrapping of objects that are to be 
subjected to high temperatures, such as, for example, the 
taping of electrical or other wires or conduits that may be 
subjected to high temperatures in combustion processes 
or the like. 
An example of the ef?cacy of the present invention is 

afforded by tests on birch panels about 12 inches by 6 
inches in dimension, coated by ?re-retardant tape of the 
above-described character, as shown in FIG. 1. The 
method of testing was the standard Cabinet Method 
specified by the Department of Defense ASTM D1360-58. 
A weight loss of approximately 3 grams in this test was 
obtained, which is far better than the permissible 15 
grams. 

Other tests of a different character with the said tape 
applied to cardboard strips that, without the tape would 
burst into ?ame after about 5 seconds of exposure to a 
Bunsen burner ?ame, permitted exposure to the ?ame 
for from 4 to 6 minutes before the cardboard even com 
menced to char on the back surface. 

Further modi?cations will occur to those skilled in the 
art and all such are considered to be within the spirit and 
scope of the invention as de?ned in the appended claims. 
What is claimed is: 
1. A ?re-retardant tape for application to a heat-sensi 

tive surface-to-be-protected, consisting essentially of a 
backing material from substantially 0.5 to 50 mils in 
thickness, capable of charring but infusible and dimen 
sionally stable below the charring temperature, a substan 
tially uniform intumescent coating of from substantially 
1 to 30 mils in thickness, bonded upon one surface of the 
backing material, the coating having an incipient in 
tumescing temperature below the said charring tempera 
ture, and an adhesive disposed upon the other surface of 
the backing material, the adhesive being temperature 
stable at least up to the said incipient intumescing tem 
perature and adapted to a?ix the tape to said surface-to 
‘be-protected. 

2. A ?re-retardant tape as claimed in claim 1 and in 
which said backing material is cellulose material. 

3. A ?re-retardant tape as claimed in claim 1 and in 
which the backing material is paper. 

4. A ?re-retardant tape as claimed in claim 1 and in 
which the adhesive is a pressure-sensitive tacky adhesive. 

5. A ?re-retardant tape as claimed in claim 1 and in 
which said coating contains a small quantity of a plasti 
cizer intimately mixed therewith to render the coating 
pliable, the plasticizer being selected from .triethylene gly 
col and acetyltriethyl citrate in an amount between sub 
stantially 1 to 10 percent of the wet weight of the coating. 
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