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This invention relates to heating tapes and is particu 
larly concerned with a ‘heating tape having ribbon like 
resistance heating elements therein. 

Heating tapes of the type in which resistant heating 
elements are contained within an insulating sheath are 
Well known and those with ribbon type heating elements 
of the general nature with which the present invention 
are concerned are illustrated in my issued United States 
patents numbered 2,939,099; 2,952,001; 2,966,648; 2,982, 
932; 2,985,860. The present invention is particularly 
concerned with an improved heating tape of this general 
nature and to a method of making the same, which makes 
the tape more economical to manufacture and more 
adaptable to various situations in which it might be used. 
Another object of this invention is the provision of a 

?exible electrical resistance heating tape and a method 
of manufacturing the same which requires the minimum 
in special material and equipment. 
A still further object of this invention is the provision 

of an electric resistance heating tape and a method of 
manufacturing the same in which substantially com 
mercial products are employed as the main components 
of the tape. 
A still further object of this invention is the pro 

vision of an electric resistance heating tape having a 
plurality of resistance elements therein which can be 
selectively connected in various circuit arrangements to 
adapt a given tape to varying supply voltages. 

Still a further object of this invention is the provision 
of an electric resistance heating tape which will bev?uid 
impervious and which will not tend to absorb ‘liquids in 
any way whatsoever. . . 

A still further object is the provision of a ?exible re 
sistance heating tape in which the external surface of the 
tape can .be made highly resistant to attack by chemicals 
and which will also be resistant to abrasion. 
These and other objects and advantages of this inven 

tion will become more apparent upon reference to the 
following speci?cation taken in connection with the ac 
companying drawings, in which: 
FIGURE 1 is a somewhat diagrammatic perspective 

view showing a tape according to the present invention; 
FIGURE 2 is a perspective sectional view showing 

details of construction of one form of the tape; 
FIGURE 3 is a sectional view indicated by line 3-3 

on FIGURE 1 taken through one end of the tape show 
ing one manner in which the end of the tape can be 
?nished; 
‘FIGURE 4 is a view similar to FIGURE 3 and is 

indicated by line 4—4 in FIGURE 1 but is taken at the 
opposite end of the tape showing one manner of ?nish 
ing the tape so that electrical connection can be made to 
the heating elements therein; 
FIGURE 5 is a sectional view indicated by line 5-—-5 

on FIGURE 4 showing how a connector member can 
be secured to a resistance heating element of the tape; 
FIGURE 6 is a schematic perspective view showing 

one manner of manufacturing the tape according to the 
present invention, and 
FIGURE 7 is another schematic perspective view show 

ing an alternate method of manufacturing the tape. 
FIGURE 8 is a perspective view showing .a modi?ed 

form which the invention can take. 
Referring to the drawings somewhat more in detail, 
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as will be seen in FIGURES 1 through 5, the heating 
tape comprises a plurality of ribbon like resistance heat 
ing elements 10 arranged in spaced parallel relation. The 
exact size of the ribbons of resistance material, of course, 
is variable within wide limits in accordance with the 
supply voltage which will be used to energize the tape 
and the length of the tape of the desired wattage. Calcu 
lation of these particular factors would be made accord 
ing to conventional practices. As an example of a tape 
that could be manufactured according to this invention, 
the ribbons might be about three-eighths of an inch wide 

' and be some two to four thousandths inches in thickness. 
The ribbons could be formed, of Nichrome or some other 
suitable resistance material. 

These ribbons are arranged in side by side relation 
as illustrated for example, four of the ribbons, and spaced 
about one-sixteenth inch apart. 
The ribbons are sandwiched between two relatively thin 

plastic strips 12. This material might, for example, be 
Te?on or silicone rubber or other plastic material avail 
able in thin ?lms and capable of withstanding tempera 
tures up to the range of about 500° F. The Te?on and 
silicone rubber are merely representative examples of 
plastic materials of this nature. I 

Plastic strips of the nature referred to about two inches 
wide would be satisfactory for encasing a group of four 
resistance element strips each about three-sixteenths inch 
wide and spaced apart about one-sixteenth of an inch. 
The faces of the plastic strips toward each other are of 
such a nature as to adhere to one another and to the re— 
sistance elements, and this may be brought about by an 
adhesive coating on the plastic strips. Plastic of.the 
nature referred to, which includes Te?on and silicone 
rubber, is resistant to chemical attack and abrasion and 
is extremely flexible. 
The tape, in being made of long ribbons of resistance 

material and long strips of plastic ?lm, lends itself well 
to economic manufacture because these basic materials 
of the ribbon can be fed 01f continuous spools and the 
tape manufactured in continuous process and thereafter 
cut to length ‘and ?nished. 
The manner of ?nishing the tape, by which is meant 

the ‘?nishing of the opposite ends of a cut off section of 
the tape, can ibe accomplished in different manners, and 
one way of doing this is illustrated in FIGURES 3, 4 
and 5. 
FIGURE 3 shows that one end of the tape is provided 

with a Te?on or silicone rubber or plastic cap or ?tting 
16 cemented as by cement 18 to the plastic sheathing of 
the tape and con?ning with the end of the tape a space 
20 into which the ends of the ribbons 10 extend. Within 
this space the ribbons can be interconnected in pairs by 
connector strips 22 connected by rivets 24 with the ends 
of the resistance ribbons‘. 

fln the particular arrangement shown in FIGURE 3, 
each pair of interconnected ribbons would ‘form a single 
heating element with two serially connected legs. Ob 
viously, individual connection could be made to the resist 
ance heating elements in which case they would all be in 
parallel, and could be energized singly or in multiple. 
Still further, it would be possible to connect the ribbons 
10 so that they were all in series if so desired, and any 
'of these circuit arrangements could be made to adapt the 
tape to the particular supply voltage available for any 
given tape. It will be understood that the connections 
illustrated in FIGURE 3 are therefore only representative 
of_ many circuit arrangements that could be made with a 
multiple ribbon tape according to the present invention. 
FIGURE 4 shows one treatment of the end of the tape 

opposite the end shown in FIGURE 3. (In FIGURE 4 
each resistance ribbon 10 has a connector 26 secured 
thereto by a rivet 28 and there is provided an insulating 
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plastic cap or ?tting 30 cemented to the Plastic sheath of 
the tape by adhesive 32. This ?tting is also sealed to 
connector members 26 by adhesive 34 and con?nes with 
the end of the tape a space 36‘ wherein the connector ele 
ments are attached to the ends of the heating ribbons. 
The connector elements 34 in FIGURE 4 as well as con 
nector elements 22 in FIGURE 3 are preferably sub 
stantially thicker than the ribbons 10‘ as will be seen in 
FIGURE 5., These connector elements can be conven 
iently connected to the resistance elements by riveting, 
but could also be spot welded or brazed thereto. 
FIGURE 6 shows somewhat diagrammatically the pre 

ferred manner of manufacturing a resistance heating tape 
according to the present invention. IIn FIGURE 6, 50 
indicates the supply spools of the resistance ribbons and 
the individual ribbons will feed therefrom through a 
guiding comb 52 to predetermine and maintain the proper ' 
spacing between the ribbons. 54 indicates spools of the 
plastic material to be applied to opposite sides of the 
group of ribbons. These ?lms are guided over guide rolls 
56 and applied to opposite sides of the group‘ of resistance 
ribbons. Pressure rolls 518‘ apply pressure to the outer 
faces of the plastic strips to cause them to- adhere to each 
other and to the opposite sides of the resistance ribbons. 
A pressure sensitive adhesive may be supplied to the 

faces of the plastic strips that engage each other, but it 
is possible also to employ heat sensitive adhesive mate 
rial, and in this case, the rolls 58 could be heated in order 
to cause the plastic strips to adhere to each other and to 
the resistance ribbons. In still other cases the adhesive 
material on the plastic strips could be heat curable, and 
in this case, the tape would be passed through a heating 
station such as the over 60. Pressure rolls could also be 
included in this oven if so desired, as indicated at 6Q. 
The arrangement described above permits manufac 

turing of the tape in continuous lengths so that production 
is extremely rapid and economical, and so that tapes of 
any desired length could readily be manufactured. 
FIGURE 7 shows schematically another method of 

manufacturing the tape in which the resistance ribbons 
10 are fed through a spacing comb 70 and then down 
wardly through a hopper 72 and between calendering rolls 
74. Hopper 72 contains plastic material 76 which is 
calendered by rolls 74 and pressed and formed together 
and about the ribbons 10 whereby to form an integral 
body of plastic material completely enclosing the resist 
ance ribbons. In most cases the plastic material would 
be cured by passing the tape through an oven 78 fol 
lowing calendering rollers 74. 

In the manufacture of a tape according to the present 
invention, simple plastic material for the ?lms on opposite 
sides of the resistance ribbons wo-uld many times be ade 
quate. However, it is also within the purview of this 
invention to utilize supported or reinforced ?lms. Sup 
port for the ?lms, for example, might comprise netted or 
woven textile material imbedded therein or applied there 
to and reinforcement of the ?lms might take the form of 
textile or glass ?bers or the like imbedded in the plastic 
material. Fibrous material of this nature is indicated 
by the lines 80 in FIGURE 7. It will be understood 
that the ?brous material would be distributed through 
the plastic material according to any predetermined pat 
tern or any random pattern. 

In any case, the ?brous material would greatly reinforce 
a plastic material and give it considerably greater strength 
and greater resistance to abrasion and would in this man 
ner, not only strengthen the entire tape and make it more 
wear resistant, but would also increase the protection of 
the individual resistance heating elements enclosed within 
the plastic sheath. 
FIGURE 8 shows an arrangement wherein the resist 

ance ribbon-like elements 90 are encased in braided textile 
material 92 which may, for example, be glass ?bers or 
quartz ?bers or the like. 
The tubular sheaths surrounding the ribbon-like resist 
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ance heating elements permit movement of the resistance 
heating elements due to contraction and expansion, and 
thus relieve them from stress which would otherwise be 
imposed upon them if they were con?ned between layers 
of plastic material adhering thereto. With the resistance 
heating elements encased within the sheaths 90 a plastic 
coating 94 is applied to the heating elements in the same 
manner as has been described above in connection with 
the previous modi?cations. This ?gure also shows how 
the individual resistance heating elements could be held 
in spaced relation by cords 96 between adjacent heating 
elements. These cords not only ?x the spacing between 
the adjacent resistance heating elements but also reinforce 
the entire heating tape against longitudinal stresses im 
posed thereon. 

It will be understood that the tape according to the 
present invention could have conventional plug-in type 
connector means at one or both ends, if so desired, as 
is shown in my Patents 2,982,932 and 2,985,860 for 
greater convenience in connecting and disconnecting the 
heating element to a source of electrical energy. 
An advantageous tape construction can be arrived at 

by employing as the plastic material relatively thin rib— 
bons of unsintered Te?on without the application of any 
adhesive. The Te?on ribbons are pressed on opposite 
sides of the resistance ribbons and are then heated up to 
about 600° F. which will bring about sintering of the 
Te?on and the direct fusion of the Te?on ribbons with 
each other between the resistance elements. This heat 
ing can be done with the application of pressure in order 
to insure complete and continuous fusing of the Te?on 
ribbons with each other. 
The net result of making the resistance ribbon in this 

manner is a ?exible tape relatively inexpensive to con 
struct and in which the encapsulating plastic material is 
fused into a homogeneous mass completely surrounding 
the resistance heating elements and absolutely ?uid tight. 
A particular advantage of this last described method is 
that the Te?lon material is relatively inexpensive and is 
easy to handle so that the resulting tape is quite inexpen 
srve. 

The tape according to the present invention is com 
pletely ?uid tight and can be used in locations where 
heating tapes having fabrics sheaths would be imprac 
tical or even inoperative. 
On account of the extremely large area of the resistance 

heating elements high wattage per unit could be developed 
by a tape according to the present invention without the 
temperature of the resistance heating elements at the sur 
face thereof becoming high enough to cause deterioration 
of the plastic sheath. This is a distinct advantage of the 
ribbon-like resistance heating element over the ?ne wire 
resistance heating elements of conventional tapes. 

It will be understood that this invention is susceptible 
to modi?cation in order to adapt it to different usages 
and conditions; and accordingly, it is desired to compre 
hend such modi?cations within this invention as may fall 
within the scope of the appended claims. 
What is claimed: 
1. A ?exible electrical heating tape comprising; two 

pairs of ribbon-like electrical resistance heating elements 
arranged in laterally spaced parallel relationship to each 
other, a body of ?uid impervious ?exible plastic insulating 
material surrounding said elements and adhered thereto 
to form an enclosure thereabout while exposing the ex 
treme ends of said heating elements, each said pair of 
elements having their one adjacent ends electrically inter 
connected and having individual electric terminals con 
nected with the other ends, and insulating caps for each 
end of said pairs of elements tape sealingly engaging said 
body of insulating material and enclosing the ends of said 
heating elements, said individual electric terminals having 
portions extending out of the pertaining one of said in 
sulating caps for connection to an electrical power source. 

2. A ?at ?exible electrical heating tape comprising; a 
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plurality of ribbon~like electrical resistance heating ele~ 
ments arranged laterally in spaced parallel relationship to 
form at least two pairs of adjacent heating elements, said 
pairs of heating elements being electrically joined at one 
end and having individual electrical terminals connected 
with the other ends, two thin plastic strips having faces 
which adhere to each other, said plurality of heating ele 
ments being sandwiched between said strips with said 
faces adhering to each other and to opposite sides of said 
heating elements to form a ?uid seal therearound and 
therebetween, the ends of said heating elements being ex 
posed at the ends of said strips, and insulating caps on, 
the ends of said tape sealed to said plastic strips and en 
closing the ends of said heating elements to ?uidly seal 
each end of said tape, said terminals having portions ex 
tending out of at least one of said caps for connection to 
an electrical power source. 

3. The electrical heating tape as claimed in claim 2 in 
which said plastic strips have reinforcement means im 
bedded therein. 

4. The electrical heating tape as claimed in claim 2 in 
which said plastic strips have reinforcement means ap 
plied to the outside surface thereof. 

5. A ?at ?exible electrical heating tape comprising; 
two pairs of ribbon-like electrical resistance heating ele 
ments of uniform width and thickness in laterally spaced 
parallel relationship to each other, a body of ?uid imper 
vious ?exible plastic insulating material capable of with 
standing temperatures of about 500° F. surrounding said 
elements and adhered thereto to form an enclosure there 
about while exposing the extreme ends of said heating 
elements, connector elements electrically joining one end 
of said pairs of elements, terminal elements individually 
electrically joined to the other ends of said pairs of ele 
ments, tape sealingly engaging said body of insulating ma 
terial and enclosing the ends of said heating elements and 
plastic cap members in sealing engagement with the out 
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side of said plastic insulatingmeans to ?uidly seal the 
ends of said pairs of elements, said terminal elements hav 
ing portions extending out of said cap member for con" 
nection to an electrical power source. 

6. A ?at ?exible electrical heating tape as claimed in 
claim 5 in which said plastic insulating means is a solid 
integral body of plastic material. 
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