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This invention relates to electrical heaters and 
resistances and more particularly to such devices 
of the kind comprising one or more resistance 
elements of expanded metal. 

5 Though not limited exclusively to its applica 
tion thereto the invention is primarily applica 
ble,_as regards heaters, to radiant and high tem 
perature convector heaters and, as regards re 
sistances, to so-called “oil immersed” resistances, 

10 i. e., to resistances wherein the resistance ele 
ment or elements operate immersed in insulating 
oil. 
According to this invention an electrical heat 

er or resistance element consistsof a strip of ex 
15 panded metal at least one of the longitudinal 

edges of which (and preferably both longitudinal, 
edges) is or are bent up substantially at right 
angles to the original plane of the strip, the 
strip with its bent up edge or edges being then 

20 bowed round into or approximately into a circle 
or part thereof so that the bent up edge or edges 
project approximately radially outward. ~ 
The invention is illustrated in the accompany 

ing drawing in which ‘ 
Figure 1 is a plan view of a blank or strip 

of expanded metal which may be used for making 
one embodiment of the invention; 
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Figure 2 is an elevation of a resistance element 
embodying the invention in one form; 

Figure 3 is a plan view of the embodiment 
shown in Figure 2; 
Figure 4 is a plan view of a sheet of expanded 

metal or blank which may be used for making 
another embodiment of the invention compris 

35 ing a multi-element resistance or heater; 
Figure 5 is an elevation of the multi-element 

embodiment; . 

Figure 6 is a top plan view of the embodiment 
shown in Figure 5; and 
Figure 7 is a bottom plan view thereof. 
Referring to Figures 1 to 3 which illustrate 

one way of carrying out this invention an elec 
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trical heater orresistance element is made from ' 
a straight strip of- expanded‘metal as shown in 

_ 45 Figure 1 said strip being one “mesh” wide, the 
strip being terminated by unexpanded metal por 
tions I, 2, integral therewith and serving to make 
connection to the expanded portion 3.‘ The edges 
of the expanded portion are then bent up in the 

50 same direction about the lines X-X so as to be‘ 
substantially at right angles to the original 
plane of the strip. A'convenient arrangement 
for a one “mes ” wide strip is to make the bent 
up portions (to) each equal to'or rather less 

55 than one quarter of the original total width of 
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the strip. The strip with its bent up edges is 
then bowed round part of a‘circle so that the 
central portion of the strip lies on and embraces 
about three quarters of an imaginary cylinder, 
the bent up edges lying in parallel planes at right 
angles to the axis of the imaginary cylinder. The 
bent up bowed round strip which when appears 
as shown in elevation in Figure 2 and in plane 
in Figure 3 is then held in the bowed round . 
form-e. g., at its ends-against its natural 
spl'lnginess in any convenient way, e. g., as‘ 
shown in Figure 2, and, as will be appreciated, 
the resultant structure which, according to the 
illustrated embodiment, is U-shaped in cross 
section and circular in longitudinal section, and 
offers (by reason of its shape) great strength 
against deformation so that the invention isof 
great advantage where light gauge metal is re 
quired to be‘ used. The unexpanded ends are 
used for support and may be arranged in any 
convenientway, e. g., as shown in Figure 2.” 
A multi-element resistance or heater in a_c—‘ 

cordance with this invention may conveniently 
comprise a plurality of elements such as above 
described, mounted side by side and, as it were, 
co-axially, i. e., so that the central portions of 
the strips of which the elements are composed 
all lie on or substantially on the same imaginary 
cylinder. ‘Such a multi-element construction 
may be, and preferably is, integrally formed 
from the same sheet of metal so as to be joint 
less. For example, referring to Figures 4 to 7, 
a sheet of metal may be‘ expanded and left, 
as shown in Figure 4, with opposite parallel un 
expanded‘ edges and the said sheet then cut 
with parallel cuts la 4b so as to form a zig-zag 
current path through the sheet. In other words 
the cuts are at right angles to the unexpanded 
edges, alternate cuts starting from opposite edges 
and each cut passing through one unexpanded 
edge only so that the sheet is formed into strips 
which are connected electrically in series by 
the uncut unexpanded edge portions. The side 
edges of the strips thus formed are then bent 
up at right angles .to' the original plane of the 
sheet about the lines X--_X ‘and the sheet then 
bent round an imaginary cylinder so that the 
strips are parallel and side by side, each embrac 
ing about three quarters of the said cylinder. 
The portions of unexpanded sheet which me 
chanically and electrically connect the strips 
may be utilized in any convenient way to main 
tain the strips in the bowed round form, e. g., 
the said portions may be insulatingly ?xed to a 
support such as a metal bar or directly ?xed to 
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a bar of insulation running parallel to the axis 
of the bowed round strips. Such a construction 
is shown in elevation in Figure 5, in plan in Fig 
ure 6 and in underneath plan in Figure 7. In 
these figures I is the insulating bar support. 
The said portions may also be formed to take 
external connections so that they constitute in 
termediate tappings (not shown). In the con 
struction of Figures 5, 6 and’! intermediate tap 
pings may be taken from the holding bolts I 
passing through the bar and connectors ‘I in 
tegral with the resistance unit are shown. It 
will further be noted (from Figure 7) that the 
unexpanded portions have been cut away in tri 
angular fashion to facilitate mounting the un 
expanded edges neatly on the support bar. 
The integral method of construction illus 

trated in Figures 4 to 7 is not limited to the case 
of elements in simple series, for, by suitably ar 
ranging the cuts in the original sheet and/or 
suitably connecting the individual elements con 
nection of elements in parallel or series-parallel 
may be obtained. “ ‘ 

It will be observed that the improved element 
is formed of an integral strip of expanded metal 
having the portion included between the two 
bending lines X—X and X-—X bowed to con 
form in curvature to the surface of a cylinder 
whose axis is indicated at 2-2 in Figures 3 and 6. 
The strip also comprises, in the form shown, two 
longitudinal edge portions in each of which is 
bent up substantially at right angles to the por 
tion between the bending lines X-X. The edge 
portions is moreover are disposed in the planes 
y-—y (indicated in Figures 3 and 6) which are 
perpendicular with respect to the cylinder. The 
edge portions la terminate respectively in the 
planes 11-11. . 
The principal advantages of this invention are: 
1. The mechanical strengthfor a given gauge 

of material. 
2. The good- heat radiating qualities. 
v3. The facility with which a single mounting 

can be employed for a whole series of elements, 
e. g., a single metal bar, suitably insulated from 
the elements it carries, may serve as support for 
and be passed axially through the series. 

4. The facility with which intermediate tap 
pings between elements on a multi-element unit 
can be made. ' 

5. The ease-with which a jointless multi-ele 
ment unit may be made, and 

6. The general shape and arrangement of 
multi-element units as above described makes 
them very suitable for replacing wire-wound 
resistances in existing oil immersed resistance of 
the general design common for such purposes as 
electric motor starter resistances. 
The invention is, of course, not limited to the 

use of expanded metal strips one “mesh" wide 
as other widths of strip may be employed. The 
use of strips only one or a very few meshes wide 
is however preferred. 
What I claim is: ' 

1. In combination, an electrical heater or re 
sistance element comprising an integral strip of 
expanded metal, one portion of which is bowed 

~ to embrace at least 180° of an imaginary cylinder 

70 
so as to lie on the surface thereof and another 
portion of which corresponding to a longitudinal 
edge portion of the strip is bent up substantially 
at right angles to the ?rst mentioned portion so 
as to be radial with respect to said imaginary 
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cylinder‘ and outwards of said ?rst mentioned 
portion; and means for anchoring said heater 
or resistance element‘ in its curved form. 

2. An electrical heater or resistance element 
comprising an integral strip of expanded metal 
one portion of which is bowed to conform in cur 
vature to the surface of a cylinder and another 
portion of which comprising a longitudinal edge 
portion is bent up substantially at right angles 
to the ?rst mentioned portion and lies in a plane 
substantially perpendicular with respect to the 
axis of said cylinder and outwards of said ?rst— 
mentioned portion, the bent up longitudinal edge 
portion terminating in said plane. 

3. In combination, an electrical heater or re 
sistance element comprising an integral strip of 
expanded metal, one portion of which is bent to 
embrace at least 180° of an imaginary cylinder 
so as'to lie on the surface thereof, and two other 
portions of which, each corresponding to a lon 
gitudinal edge portion of the strip are bent up 
substantially at right angles to the first men 
tioned portions, so as to be radial with respect 
to said imaginary cylinder and outwards of said 
first mentioned portion; and means for anchor 
ing said heater or resistance element in its curved 

. form. 

4. The invention as claimed in claim 1 further 
characterized in that the strip is one mesh wide 
and the bent up portion is substantially equal 
to one quarter of the original total width of the 
strip. . 

5. The invention as claimed in claim 3 further 
characterized in that the strip is one mesh wide 
and each of the bent up portions is substantially 
equal to one quarter of the original total width 
of the strip. 

25 

6. The invention as claimed in claim 1 further - 
characterized in that the strip is formed with 
unexpanded ends which make connection to the 
expanded metal. , 

7. The invention as claimed in claim 3 further 
characterized in that the strip is formed with un 
expanded ends which make connection to the 
expanded metal. 

. 8. The invention as claimed in claim 1 further 
characterized in that the strip is formed with 1m 
expanded ends which make connection to the 
expanded metal, the strip being supported in its 
bowed round position bythe support means from 
which the unexpanded ends are carried. 

9. The invention as claimed in claim 3 further 
characterized in that the strip is.form'ed with 
unexpanded ends which make connection to the 
expanded metal, the strip being supported in its 
bowed round position by the support means from 
which the unexpanded ends are carried. 

10. An electrical heater or resistance unit com 
prising a plurality of elements as claimed in claim 
1, said elements being integrally formed with one 
another from a single slitted expanded metal 
sheet having unexpanded top and bottom ends, 
portions of said unexpanded edges joining the 
individual- elements. 

11. An electrical heater or resistance unit com 
prising a plurality of- elements as claimed in 
claim 3, said elements being integrally formed 
with one another from a single siitted expanded 
metal sheet having unexpanded top and bottom 
ends, portions of said unexpanded edges joining 
the individual elements. 
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