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ELECTRICALLY-HEATED FABRIC AND THE LIKE 
Application fled october 11, 1926. serial No. 140,882. 

This invention has to do with improve 
mentsin electrically heated fabrics and the 
like. The invention has reference particu 
larly to improvements insthe manufacture of 

5 the fabric and the method whereby the heat 
ing wire or wires areinserted into thebody of 
the fabricin such a manner as to accomplish 
the desired result. V 
One of the objects of the invention is to 

provide a woven fabric which is so consti 
tuted that the heating wire or wires may be 
worked into the same in order to give the 
desired distribution of heating effect over a 
fabric of whatever shape and design may be 

15 selected. For example, the article to be pro 
duced may be regular, or circular, or oval, 
cording to the features of the present inven 
tion it is possible to distribute the heating 

22 wire or wires uniformly and in proper man 
ner over thearea of the selected pattern so 
as to give the desired amount of uniform 
heating efect all over said area. 
Another feature of the invention relates 

25 to the provision of an arrangement whereby 
the foregoing result may besecured without 
the necessity of using a special set-up in 
the harness mechanism of the weaving ma 
chine, thus making it unnecessary to change 

sö the set-up of the loom each time that a dif 
ferent shape or size of article is to be pro 
duced: . . 

In Connection with the foregoing, it is a further object to make it possible to weave 
35 the fabric as a continuous strip of uniform 

weave and width, and thereaftervery readily 
| and easily insert the heating wire or wires 

into the body of the fabric so as to cover the 
. selected design orarea, sothatthe fabric may 

40 then be cut out around said selected design 
or area, which will thereupon carry the heat 
ing wires as a continuous heating unit. or 
heating units embodied within the confines 
of said area. In this way it is possible to set 
out various designs upon the face of the 
wovenfabric, placing said designs thereon 
according tosucha matching aswill use the 
material of the fabricin the most economical 
manner, the heating wire orwires being then 

50 worked into the fabric within the various 
. , ! | 

45 

areas as self-contained heating units. These 
| areas may if desired then be cut out indi 
vidually, and each will have its own heating 
wires and heating element, and at the same 
time the amount of fabric material used dur 
ing the process willbereduced toa minimum. 
Another feature of the invention relates 

to the provision of a fabric whichisso woven 
as to greatly facilitate the subsequent intro 
duction of the insulated heating wire into the 
weave of the fabric. This subsequent opera 
tion is performed as an operation separate 
and distinct from the weaving of the fabric 
itself. m 

In this connection, it is a further object to 
provide a fabric having loopsorskipstitches 

or of numerous irregular designs; but ac 

55 

60 

6 

therein which are uniformly located so as 
to facilitate the subsequent introduction of 
the wire by a convenient form of needle or 
in other manner. . 
- A further object in connection with the 
foregoing is to provide a fabric which has 
the loops or skip stitches so distributed that 
the strain imposed by the introduction and 
presence of the wires will be uniformly dis 
tributed and thrown on to all of the different 
warps, or weftsinstead of being concentrated 
ona few of them. . 
Other objects and uses of the invention 

will appearfrom a detailed description of the 
same, which consists in the features of con 
struction and combinations of pärts herein 
after described and claimed. 

In the drawings 
' Fig. 1 shows a face view of a section of 
fabric of one weave which embodies the 
features of the present invention; 

) 

8) 

Fig.2is afragmentary section on theline 
2–2 of Fig. 1, lookingin the direction of the 
arrows, but modified by illustrating the 
heating wiresin place and by the presence of 
top and bottom coverings; 

Fig. 3 is a fragmentary section on the line 
3–3. of Fig. 1, looking in the direction of 
the arrows, prior to the introduction of the 
Wre - 

Fig. 4 is a fragmentary, transverse section 
on theline4–4of Fig. 2, lookingin the direc 
tion of the arrows, but on an enlarged 
scale; 

8) 
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Fig. 5 is a length of fabric woven accord 
ing to the disclosures of the present inven 
tion and having worked therein heating 
wires according to three different designs 
which have been laid out on the face of the 
fabric, the designs and fabric being shown 
more or less diagrammatically; - 

Fig. 6 is a fragmentary, plan view, similar 
to Fig. 1, but illustrating a modified form of 
weave in which the loops or skip stitches are 
brought alternately to opposite sides of the 
fabric; and K 

Figs, 7, 8 and 9 are fragmentary sections 
on the lines 7–7, 8–8 and 9–9 of Fig. 6, 
looking in the direction of the arrows, but 
modified by the illustration of the heating 
wires in place. 

Referring first to the weave which is shown 
in Figs. 1, 2, 3 and4, the same comprises a 
series of longitudinally extending warp 
threads 10, together with a weft l1 which is 
woven back and forth from the border 12 to 
the border 12. Usually this weft 11 is of 
relatively heavy material as compared to the 
warps 10, for example, jute or the like. 
The weaving operation is so conducted Š periodical "skips” 

13 in which the warps pass over (or under) 
more than a single weft, so as to establish 
"loops” wherein the warps are free of the 
wefts to an extent which permits the heating 
wire to be afterwards threaded intoplace, 

35 

40 

45 warp 

In the particular weaveillustratedin Fig. 
1, the skips 13 are established at the position 
of every fourth warp measured across the 
width of the fabric, in line with each other, 
so that the heating wire may be afterwards 
threaded into the fabric by picking up these 
skips with a suitable needle or other tool. 
When the heating wire has thus been woven 
into place across the width of the fabric it vyill be supported by every fourth warp, 
thereby giving it ample support. 

Examination of Fig. 1 also shows that each 
is so woven as to establish one of the 

skips 13 for every twenty weft movements, so 
that the loops are in line with each other 
lengthwise of the fabric at definite spacings, 
as well as beingin line with each other across 

50 

' fabric. 
55 

60 

the fabric. 
Examination ot Fig. 1 also shows con 

secutive warps have their loops formed at 
consecutive positions lengthvise of the 

Thus there are established the rows 
of loops 13, 13', 13'and 13', said rows being 
successively stepped in such fashion that, 
although the loops of each individual warp 
are formed at intervals of twenty wefts, stiil 
considering all of the loops of different 
Warps, they are spaced from each other only 
five weftslengthwise of the completely woven 

. fabric. 
It is thusS'' the use of the differ ent longitudinal warps, to establish groups 

of loops coming in succession and in such 

1,741,054 

fashion that use is made of all of the in 
dividual warps for the establishment of 
loops, while at the same time avoiding the 
formation of loops excessively close to 
gether across the width of the fabric. 
Furthermore, the weave illustrated is such 
as to distribute the strain on all of the differ 
ent warps after the heating wires have been 
threaded into place. 
The fabric having the properly formed 

and located loops, is easily woven on any 
suitable loom, and this is readily accom 
plished by the use of asuitable harness ar 
rangement, combined with the head, cam or 
othermovement. 

Usually the fabric will be woven as a con 
tinuous length and of a width appropriate 
for the average manufacturing conditions. 
After the fabric has been voven, the differ 

ent designs of heating elements which are to 
be made may be outlined on the surface of 
the woven fabric, as shown, for example, by 
the dotted lines 14, 15 and 16, illustrated on 
Fig. 5. These outlines may be readily 
sketched in on the surface of the woven 
fabric by means of colored pencilsorin other 
convenient fashion. Furthermore, the de 
sired outlines may be so located on the sur 
face of the fabric as to make use of the latter 
to the best advantage and in the most 
economical manner. 
In Fig. 5, the outlines 14, 15, and 16 corre 

spond to pads which are to be octagonal, 
oval, or of special shape, depending on the 
purposes for which they are intended. Many 
other shapes and designs may be outlined, 
and I donot intend to limit the usefulness of 
the invention to any particular shape or de 
sign. Aftera particular design has been 
thus outlined, the heating wire 17 therefor 
maybe threaded into the fabric by threading 
it back and forth across the face of the fabric 
and through the loops established, in the 
manner already explained. The back and 
forth threadings should terminate as nearly 
as possible at the limits outlined on the face 
of the fabric, so that after the threading 
operation is completed the heating wires will 
occupy only the area contained within the 
outline delimited. 
successive passes of the wire should be 

In this connection, the 
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threaded through the successive loop rows 
13, 13', 13° and 13" since these successive 
rows are uniformly spaced and are separated 
from each other by S distance lengthwise 
of the fabric which has been previously se 
lected as the correct spacing of the successive 
passes of the wire. This arrangement will 
insure that the distribution of the wire within 
the completed article is correct to give the 
proper heäting effect per souare inch of sur 
face. In otlherwords, in the original weav 
ing operation the various rows of loops 13, 
13', 13' and 13" maybe separated from each 
other lengthwise of the fabric the correct dis 
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manner is desired in orderto give the proper 
distribution of heating efect at all parts of 
the uniform. K 

May otherweaves may be used besides 
those herein illustrated; and it will be un 
derstood that I do not intend to limit myself 
to the weaves illustrated except as I may do 
so in the claims. : 

I claim: Y 

1. Asa new article ofmanufacture a woven 
fabric comprising a series of longitudinålly 
extending warps together with a transverse 
weft woven back and forth between the warps 
to form a continuous length of fabric, the 
veft normally passing above and below con 
secutive warps of each throw and there be 
ing periodical skips wherein a warp passes 

| to the same side of two or more wefts in suc 
cession to thereby establish a series of loops 
in the warps, successive skips being out of 
line with each other to thereby break joints 
and thereby distribute the warp loops in the 
positions of the different weft throws, and 
asuitable outline indicated on the surface 
of the fabric to designate the limits of in 
sertion of a suitable heating wire, substan 
tially as described. 

2. Asa new article ofmanufacture a woven 
fabric comprising a series of longitudinally 
extending warps together with a transverse 
weft woven back and forth between the warps 
to form a continuous length of fabric with 
the weft normally passing alternately above 
and below consecutive warps of each throw, 
and there being periodically skips wherein 
the weave is irregular to therebyestablish a 
series ofloops in the weave, said loops being 

40 

locatedin alignment with each other in a 
given direction of the fabric, and a suitable 
outline indicated on the surface of the fabric 
todesignate the limits of insertion, of a suit 
able heating wire, substantially as described. 

3. Asanewarticle ofmanufacture a woven 
fabric comprising a series of longitudinally 

45 
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extending warps together with transverse 
weft woven back and forth between the warps 
to form a continuous length of fabric, the weave being irregular at periodical positions 
over the surface of the fabric to therebyestab 
lish a series of loops on one surface of the 
fabric the loops beingin alignment witheach 
other in groups, and a suitable outline indi 
cated on the surface of the fabric to designate 
the limits of insertion of asuitable heating 
wire, substantiallyas described. 

4. Asa new article ofmanufacture a woven 
fabric comprising a series of longitudinally 
extending warps together with a transverso 

60 
weft woven back and forth between the warps 
to establish a continuous length of fabric the 
weave being periodically irregular to estab 
lish a series of groups of loops located in 
alignment with each otherin one direction of 
the fabric, and a suitable outline indicated 
on the fabric Surface to designate the limits 

v 
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of insertion of a suitable heating wire, sub 
stantially as described. . w 

5. As a new article ofmanufacture a woven 
fabric comprising a series of longitudinally 
extending warps together with a transverse 
weft woven back and forth between the warps 
to form a continuous length of fabric, the Weave being periodically irregular at posi 
tions in alignment with each otherin one di 
rection with respect to the fabric to thereby 
etalblish a series of groips of loops in align 
ment with each other all for the purpose 
specified, substantially as described. 

6. Asa new article of manufacture a con 
tinuous length of fabric comprising longitu 
dinal warps and transverse wefts, the weave 
of said fabric being periodically irregular to 
thereby establish a series of groups of loops 
in alignment with each otherin one direction 
of fabric and for the subsequent accommo 
dation of a heating wire or the like, substan 
tially as described. 

7. The method of producing a heating ar 
rangement or pad of desired contour which 
consists in first weaving a length of fabric 
comprising longitudinal warps and trans 
verse wefts, the weave being so conducted as 
to establish a series of loops on one surface 
thereof, thereafter introducing the heating 
wire or wires into said loops tothereby at 
tach said wires to the surface of the fabric, 
terminating the introduction of the wires at 
the desired limits in the, face of the fabric, 
and thereafter severing the article from the 
body of the fabric, substantially as described. 

WALTER D. GRAHAM. 
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