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[57] ABSTRACT 

The present spacer strips are used to form, for exam 
ple, electrically heated mats, whereby the strips hold 
the elongated heating elements in a fixed position rela 
tive to each other. For this purpose the strips are pro 
vided with grooves into which the elements are in 
serted with a press-?t and preferably with an elasti 
cally yielding press-?t. The strips are further provided 
along the ends with coupling means for connecting 
several strips in series with each other. The present 
strips are formed by heating thermoplastic sheet mate 
rial and stretching the sheet material over a grooving 
tool plate then the sheet is pressed or sucked into the 
grooves of the tool plate. After cooling and removal of 
the grooved sheet, the sheet is cut into strips whereby 
the cut extends substantially across the grooves. Pref 
erably the strips are also provided with further grooves 
for receiving strap bars, whereby a plurality of strips 
may be connected in parallel to each other or whereby 
the strips may be secured to structural members. 

7 Claims, 5 Drawing Figures 
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SPACER STRIP AND METHOD FOR MAKING 
SUCH SPACER STRIPS 

BACKGROUND OF THE INVENTION 

The present invention relates to spacer strips, more 
specifically to spacer strips used for constructing elec 
trically heated mats. The present invention also relates 
to a method for economically manufacturing such 
spacer strips. 
German Patent Application P 2127567 discloses 

electrically heated mats or rather structural elements 
for the production of such mats. These known mats 
comprise electrical heating elements in the form of me 
andering heating loops having legs arranged in parallel 
to each other wherein these legs are secured to cross 
bars extending at right angles relative to the longitudi 
nal length of the heating loops. ln this fashion, the heat 
ing loops and the cross bars form together a grid type 
mat which may be installed as desired. 
The prior art mats as described above permit their 

production in any desired shape due to said cross bars. 
Further, the ?nal assembly of the mats. that is, the in 
sertion of the heating conductors into the cross bars 
may be done depending on the particular circum 
stances. In other words, the complete mats may be as 
sembled in the work shop, especially where relatively 
simple heating surfaces are involved. On the other 
hand, the cross bars also permit an assembly at the con 
struction site, especially where more involved surfaces 
are to be covered with these heating mats as is fre 
quently the case in hospital rooms or the like. 

In addition to the advantage of allowing for the for 
mation of any desired shapes, the heating mats accord 
ing to the prior art have other advantages. They are 
easily transported because they may be rolled up or 
plugged together and so forth. These mats further avoid 
separating layers in the flooring plaster due to the large 
mesh grid formation. This feature has the further ad 
vantage that the mats may be installed in a single work 
process. 

In a further prior art embodiment means are pro 
vided for relieving the heating conductors from a bear 
ing function within the grid arrangement. This relief is 
accomplished in that the cross bars which secure the 
heating conductors in position are interconnected with 
each other by spacing lands extending in the longitudi 
nal direction of the mat or rather in the direction of the 
heating conductors. 
Due to this feature of the prior art heating mats, it is 

possible to pre-assemble the grid in such a manner that 
it may be rolled up and that the grid may be cut with 
due regard to the area to be heated whereupon the 
heating conductors are simply pressed into the holding 
means of the cross bars in order to secure the heating 
conductors in accordance with the shape of the area to 
be heated. The holding means of the cross bars are ar 
ranged at relatively close but equal spacings, whereby 
suf?cient ?exibility is provided for rerouting the heat 
ing conductors in order to make necessary openings, 
for instance for wash stands, toilet bowl areas and the 
like, without causing an unpermissible heat density or 
heat congestions. 

In addition to the above described priot art heating 
mats, comprising in the one system interconnecting 
cross bars and in the other system such cross bars in 
combination with longitudinally interconnecting lands, 
there are known grid-shaped heating mats wherein the 
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2 
heating conductors are mounted to concrete reinforc 
ing steel grids. In addition, there are known areal heat 
ing means such as heating pads and electric blankets, 
wherein the heating conductors are embedded in rather 
pliable materials such as fabrics or the like. 
From the above description of the prior art it is ap 

parent that the cross bars with their holding means for 
securing the heating conductors or resistors and their 
structurel features are critical for the technical and ec 
onomical characteristics of the above described two 
prior art systems. Thus, there is known a ?rst type of 
cross bars in which the heating resistors or elements are 
secured in equally spaced slots provided in band or 
strip material arranged in an upright position, whereby 
said slots are self-locking. In a second type of cross bars 
the band or strip material is also provided with slots, 
however the slots are not self-locking and therefore U 
shaped clamping members are used to cover the slots. 
In a third embodiment the cross bars also comprise a 
band or strip material, however, in this arrangement 
the band or strip material is maintained in a flat posi 
tion and provided with equally spaced three-sided inci 
sions which are preferably located in the center of the 
?at strip material, whereby tongues are formed which 
correspond to the cross section of the cable or heating 
conductor. The just described three basic arrange 
ments may, of course, be modi?ed in many different 
ways. In any event, the ?rst and second type described 
above have the disadvantage that their use requires a 
relatively plain surface for the installation. Further, 
where spacing lands are employed they must be pro 
vided with plug incisions, whereby the whole system is 
weakened unless additional rather costly connecting 
means are employed, for example, along the angled 
butt connections, by means of welding or gluing, 
whereby the welding would involve a ?llet weld or 
joint. 
The third type of interconnection described above 

has the disadvantage that the making of said incisions 
also involves a rather technical effort, whereby the for 
mation of said tongues usually requires the application 
of heat. 

OBJECTS OF THE INVENTION 

In view of the foregoing, it is the aim of the invention 
to achieve the following objects singly or in combina 
tion: 

to remove the drawbacks of the prior art, more spe 
ci?cally to provide a method for the simple and ec 
onomical production of the cross connecting ele 
ments or spacer strips for electrical heating grids, 
whereby the spacer strips are to extend in a ?at po 
sition for the securing of the heating resistor ele 
ments‘, 

to provide spacer strips which will easily permit the 
rolling up of the heating mats, whereby the spacer 
strip will form part of a supporting grid structure of 
the heating mats which may have any desired 
shape; 

to provide spacer strips which may be easily intercon 
nected with each other in series to form mats of any 
desired width and which strips may also be easily 
connected in parallel to each other to form mats of 
any desired length, without interferring with the 
desirable roll up feature of the mats for their easy 
transport; 



3,874,910 
3 

to provide interconnecting means for electrical heat 
ing mats which make these mats highly adaptable 
to the individual requirements of any heating prob 
lem; 

to facilitate the installation at the building site, as 
well as the assembly in the shop, regardless how 
many individual widths of heating mats are to be 
interconnected; 

to provide heating mats which are easily adaptable to 
surfaces to be heated which are not plain or where 
the heating mat must cover a curved surface; 

to provide interconnecting cross spacer strips for 
heating mats which will facilitate the parallel instal 
lation of several mats to form heating surfaces of 
rather large widths; and 

to provide spacer strips with self-locking slots or 
grooves for the heating elements which slots or 
grooves will assure the proper relative positioning 
of the heating elements, even where the mat must 
be installed so as to negotiate a curve. 

SUMMARY OF THE INVENTION 

According to the invention there is provided a 
method for producing spacer strips, especially for elec 
trically heated mats or the like by deforming thermo 
plastic sheet material, such as polyethylene, preferably 
in a deep drawing process in such a manner that the 
sheet material is provided with element receiving 
grooves which are preferably equally spaced from each 
other. The cross section of the grooves corresponds 
substantially to the cross section of the heating ele 
ments. Subsequent to the deformation the sheets are 
cut into strips, substantially in a direction extending 
across the longitudinal extension of the grooves, 
whereby the grooves extend across the spacer strips 
with open ends. 
The method according to the invention is rather eco 

nomical and has the additional advantage that the heat 
ing elements may be secured in exact positions relative 
to each other, whereby each securing element has the 
same shape and thus provides the same uniform clamp 
ing action. Another advantage of this method is seen in 
that the width of the spacer strips may be selected in 
accordance with any particular requirements. Thus, 
narrow or wide strips may be cut from the same sheet 
without the need for additional tools or the like. 
The spacer strips according to the invention com 

prise the element receiving grooves, preferably in the 
shape of open faced loops which are equally spaced 
from each other, except at the end of the strip where 
a coupling means, for example a loop of smaller diame 
ter, is spaced from the next adjacent groove by about 
one half of the normal spacing between adjacent 
grooves. The smaller loop fits into the groove of the 
loop of the next adjacent spacer strip, whereby a plural 
ity of spacer strips may be connected in series with 
each other. This feature of the invention has the advan 
tage that the heating mats may be extended as desired. 

Further, the present spacer strips are provided with 
additional grooves for the securing of spacer lands, all 
of which may have the same length or they may have 
different length and different shapes. The spacer lands 
in the additional grooves make it possible to strengthen 
the entire grid structure in accordance with the individ 
ual static requirements thus providing a grid structure 
which is independent of the static characteristics of the 
individual heating conductors. Moreover, these spacer 
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4 
lands make it possible due to their different length and 
/or shape, to arrange the heating mat in such a manner 
that it deviates from a straight line in any desired direc 
tion. 

BRIEF FIGURE DESCRIPTION 

In order that the invention may be clearly under 
stood, it will now be described, by way of example, with 
reference to the accompanying drawings, wherein 
FIG. 1 illustrates a sectional view through the sheet 

material provided with the grooves according to the in 
vention, said section extending substantially along line 
1—1 in FIG. 2; 
FIG. 2 illustrates a plan view onto a sheet of thermo 

plastic material provided with the grooves according to 
the invention but prior to the cutting operation; 
FIG. 3 illustrates a view similar to that of FIG. 1 and 

shows the coupling of two spacer strips in series with 
each other; 
FIG. 4 is a schematic sectional view through a tool 

for forming the thermoplastic sheets in accordance 
with the present method; and 

FIG. 5 is a schematic plan view of a mat, according 
to the invention and as viewed in the direction of the 
arrow A in FIG. I. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

FIG. 2 illustrates a rear plan view onto a thermoplas 
tic sheet or panel 1, as viewed in the direction of the 
arrow B in FIG. 1. The margin 2 of panel 1 is clamped 
onto a tool plate, as will be described in more detail 
below with reference to FIG. 4. The first step of the 
method according to the invention comprises forming 
the loops 3' into the sheet of thermoplastic material 
such as polyethylene. The loops define grooves 3 
adapted to receive the electrical conductors of the 
electrically heated mat. 
Simultaneously with the formation of the loops 3’ ad 

ditional grooves 6 may be formed into the body of the 
strip material. These grooves 6 are adapted to receive 
connecting spacer lands 7 as illustrated in FIGS. I and 
5. 
The spacings between adjacent loops along the 

length of each spacer strip are approximately equal to 
each other, except for the spacings between the last 
two loops 4 and 5. It will be noted that the loop 5 is 
smaller in size than the remaining loops. This feature 
makes it possible to couple several spacer strips to each 
other in series as illustrated in FIG. 3. For this purpose, 
the marginal portions adjacent to the loop 4 and adja 
cent to the loop 5 are removed from the spacer strips. 
By spacing the loops 4 and 5 from the next adjacent 
loop 3’ approximately one half the normal spacing be 
tween the loops 3', it is possible to interconnect adja 
cent spacer strips without any interruption in the even 
distribution of the heating elements. 

After the formation of the loops 3' the sheets are re 
moved from the tool plate and cut into strips as best 
seen in FIG. 5. These strips may have any desired width 
depending on the required structural rigidity of the fin 
ished mats. 

Referring to FIG. 4, there is shown a tool 10 having 
a tool plate 11, the top surface of which is provided 
with grooves I2 in the shape of the loops to be formed. 
These grooves 12 in the tool plate 11 are connected 
through channels 13 to a space 14 in a housing 15 
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which may, for example, be evacuated through a port 
16. The tool comprises a clamping frame 17 which 
clamps the edges 2 of the panel 1 down onto the tool 
plate 11 in the direction of the arrows C. The details of 
the clamping means are well known in the art. 

If desired, the sheet may be stretched outwardly prior 
to applying the clamping frame 17. The stretching 
could be accomplished by hand or other well known 
means, in order to smooth out the sheet or panel in the 
direction of the arrows D all around the tool plate. In 
order to form the grooves 6 simultaneously with the 
loops 3', there are provided respective tool members 
18 which are movable up and down by well known 
means, for example, by a piston cylinder arrangement. 

Incidentally, the panel 1 is not shown in FIG. 4 for 
simplicity's sake. After the panel has been clamped 
down in the manner shown, the temperature of the 
panel will be raised by means not shown but well 
known in the art in order to facilitate the ?ow of the 
panel material into the grooves 12 of the tool plate 11. 
After the panel 1 has reached the desired temperature 
or ?owability, a pressure may be applied, for example, 
by a tool member lowered from above onto the panel 
1. However, the preferred embodiment of practicing 
the present method involves applying a reduced pres 
sure to the space 14, whereby the panel will be sucked 
into the grooves 12. From the shape of the loops 3’ and 
the interconnecting strip portions between adjacent 
loops it will be noted what deforming work has been 
done on the thermoplastic sheet material. 
After the completion of the deformation the sheet 

material is cooled down again and the sheet will deform 
sufficiently in an elastic manner to remove the loops 3’ 
from the grooves 12. Thereafter, the cutting takes 
place preferably in a direction extending perpendicu‘ 
larly to the longitudinal extension of the loops 3’. 
FIG. 5 illustrates a somewhat schematic plan view of 

a heating mat according to the invention, whereby the 
view is in the direction of the arrow A in FIG. 1, that 
is onto the open faced grooves 3 which receive the 
electrical conductor 19, preferably in a press or snap-?t 
manner, whereby these conductors are securely held in 
the grooves 3. The spacer strips 20 may have any de 
sired width and several of these strips may be con 
nected to each other by the spacer lands 7 or 7' which 
?t into the relatively shallow grooves 6 shown in FIG. 
1. Here again a press-fit between the grooves 6 and the 
spacer lands 7 or 7' would be preferred. The spacer 
lands 7, 7' may have any desired length or shape and 
they may be distributed throughout the entire mat in 
any desired fashion. This feature has the advantage that 
the mat may be shaped to cover curved areas to be 
heated. 
A practically suitable dimension of standard stock 

panels, for example, of polyethylene material was 
1,000 X 600 mm, and the grooves where spaced from 
each other by 25 mm. This panel was then cut into 
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6 
spacer strips having a width of 10 mm. 
The present spacer strips will preferably be used as 

cross strips extending across the length of the heating 
mat. However, they may also be used as longitudinal 
connecting strips, whereby also a sufficient stability is 
achieved due to the secure connection between the 
spacer strips and the heating elements so that undesir 
able deformations of the mat may be avoided. 
Although, in the preferred embodiment the loops 

have an omega shape, it will be appreciated that any 
type of groove shape suitable to assure said press or 
snap ?t may be employed for securely receiving the 
electrical heating conductors. 
Although, the invention has been described with ref 

erence to speci?c example embodiments, it is to be un 
derstood that it is intended to cover all modi?cations 
and equivalents within the scope of the appended 
claims. 
What is claimed is: 
l. A method of making spacer strips, especially for 

electrically heated mats, which strips receive and hold 
elongated elements in proper relationship relative to 
each other, comprising deforming thermoplastic sheet 
material to produce a plurality of elastically deform 
able grooves in said sheet material wherein said 
grooves extend substantially in parallel to each other 
and at given spacings from each other in said sheet ma 
terial, and cutting the grooved sheet material into a plu 
rality of independent strips so that the cuts extend sub 
stantially across the longitudinal extension of the 
grooves. 

2. The method according to claim 1, further compris 
ing clamping a sheet of thermoplastic material at its 
edges onto a grooving tool, heating the sheet material 
sufficiently for a thermoplastic deformation, deforming 
said heated sheet material into said grooving tool, cool 
ing and removing the grooved sheet from the tool and 
then performing said cutting. 

3. The method according to claim 2, wherein said de 
forming is accomplished by reducing the pressure 
below atmospheric pressure in said grooving tool. 

4. The method according to claim 2, wherein said de 
forming is accomplished by pressing said heated ther 
moplastic material into respective grooves in said 
grooving tool. 

5. The method according to claim 4, wherein said 
pressing is accomplished by air pressure. 

6. The method according to claim 1, further compris 
ing forming flat spacer grooves in said sheet material 
substantially simultaneously with the formation of said 
element receiving grooves. 

7. The method according to claim 1, further compris 
ing forming, preferably simultaneously with said ele 
ment receiving grooves, along a longitudinal edge of 
said sheet material, means for interconnecting a plural 
ity of sheets or strips with each other. 
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