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This invention i'elates to electrical resistances 
fo!"ined iron strip material. 
An object of this invention is to provide an 

electiical iesistance unit with a strip resistance 
foi'in which Will enable variations of resistance 
Wallie and current cai'i'ying capacity to be made 
economically in various steps of a resistance and 
to provide a maxinuin number of adjustment, tappings. 
An other object is to form a strip by simple 

bending operations into convenient, easily 
handied elements capable of being welded to 
gether to for in a continuous resistance grid. 
Another object is to provide a strip resistance 

bank as a corpact easily replaceable unit. 
The in proved resistance unit of tile invention 

comprises a plurality of resistance elements of 
strip material bent to S form, each element hav. 
ing a Support Strip Weided thereto and each ele 
ment being welded to its neighbour to fol's a con 
tinuous electrical path and interlocking ceramic 
bobbins on a pair of metal tie rods to Support the 
resistance elements, with fianges On the ceranic 
bobbins projecting between the convolutions of 
the elements to give support against vibration. 
The invention is illustrated in the accompany 

ing drawings in which Figures i and 2 ShoW One 
strip element, Figure 3 is the elevation of an as 
sembly of 12 Such eleinents into a bank, Figure 4. 
is a sectional plan of a part of One bank (en 
larged), and Figure 5 is an elevation of one bank 
in the resistance frame of Figure 6 cut a CrOSS 
line A-A. Figure 6 ShoWS three Such banks 
routed into a complete resistance fraine. 

Referring to Figure 1, a strip of resistance ina 
terial is bent, twice at 2 and 3 so as to leave the 
ends 4 and 5 pointing in opposite directions. One 
end i3 is left straight while end 3 is cranked to 
the same dimension as the Width of bends 2 and 
3. The end 5 is then in line with the Straight 
end of the continencement to the next element. 
Each end of the strip element is pierced by a tap 
ping or terminal hole 6. Strip is attached to 
the resistance strip by Spot welding and forms in 
known manner the support for the element. 

Referring to Figs. 3 and 4 two tie rods 8, 9 paSS 
through the centre of cylindrical insulators it, , 
on each of which flanges 2 are formed. Eaoh 
insulator interlocks with the next On the 1'Od by 
projecting pieces 3 locating in recesses i4 in the 
opposite end of the next insulator. This is shown 
in section in Figure 4 which also shows the bank 
arrangement of two groups of elements one on 
each side of the pair of tie rods. 
This sectioned view also illustrates the fixing 
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means for each element by strip 7 clamped be 
tween adjacent insulators and supported out of 
contact with tie rod 8 by the projecting portion 
i3 of the insulator which passes through the hole 
5 in the Support Strip i. Terminals or tapping 

pointS occur at each element, junction, each 
element being Spot Welded to the next adjacent 
element at this point thus making each grid a 
continuous unit from end to end. 

ihe fianges 2 formed on insulator 3 project, 
slightly into the bends of the strip eleiaent as 
shown at 8 and give Support against vibration 
to the individual tuins of the element, at these points. 

For mounting into a complete resistance frame, 
Figs. 5 and 6, the two tie rods 8, 9 are joined by a 
Strip f 9 which is canked at One end as shown. 
in the cranked end is a fixing hole which aligns 
with the coirresponding hole in the frame then 
ber 20. This frame has a turned over fiange 2 i 
formed with recesses 22 shaped to paSS the fixing 
nut on the tie rod end and to give Support to the 
strip 9 as shown. 
Any one bank can thus be removed from a 

complete resistance irane by first disconnecting 
any electrical connection, renoving the fixing 
bolts 23 and dropping the cornplete bank out of 
the supporting frame i. 
We claim: 
i. An electrical 'esistance unit conprising a 

series of interconnected resistance eleinents 
forming a resistance grid, each element formed 
from a strip of resistance in atterial bent fiatWise 
so as to foim an S-shaped Strip viewed edgewise 
of this strip, the adjacent ends of adjacent S 
shaped resistance eleraents being welded together 
to provide a continuous electrical path, a Support 
strip welded to each element arid projecting from 
the plane of the grid, a metal tis-rod extending 
through the Support strips, interioclzing cylindrir 
cal insulators mounted on the tie-irod for insulat 
ing the rod from the Support, Strips a SSociated. 
therewith, and Spaced fianges Oil the insulatoi's 
between which the COIVolutions of the resistance 
elements extend for Supporting Said eierients 
against vibration, said tie-rod extending parallel 
to the resistance grid in a direction opposite to 
that of the convolutions of the elementS. 

2. An electrical resistance unit coiliprising a 
series of interconnected resistance elements 
forming a resistance grid, each element formed 
from a strip of resistance material bent flatWise 
So as to form an S-shaped strip viewed edgeWise 
of this strip, each S-shaped element being re 
versed with respect to adjacent S-shaped ele 
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ments so that adjacent ends of adjacent elements 
are On the same side of the grid, said ends being 
welded together to provide a continuous electrical 
path, two rows of Support strips on one side of 
the unit projecting from the plane of the grid, 
one support strip being welded to each element, a 
metal tie-rod extending through each row of Sup 
port strips, and interlocking cylindrical insulators 
lounted on said rods for insulating the Ods 

from the Support strips associated therewith, Said 
tie-rods extending parallel to each other and to 
the resistance grid in a direction opposite to that 
of the convolutions of the elements. 

3. An electrical resistance unit as claimed in 
claim 2, in which the ends of each S-shaped ele 
ment extend beyond the bends of the element, 
and in which the adjacent welded ends of adja 
cent elements are formed to provide electiical 
taps. 

4. An electrical resistance unit comprising a 
Series of interconnected resistallace eleinents for 
ing a resistance grid, each element Cornprising a 
flattened S-shaped member formed from a strip 
of resistance in atteria bent, fiatWise aid having 
two beds, the adjacent ends of adjacent 
S-shaped resistance eerinents being Welded to 
gether to provide a continuous electrical path, a 
support stilip Welded to each element and project 
ing from the plane of the grid, a metal tie-l'Od 
extending through at least Some of Said support 
strips, and a series of interlocking cylindrical in 
sulato's nou ited on the rod for insulating the 
rod from the Support Strips associated therewittii, 
each insulator including an axial receSS on One 
side and an ascial projection. On its other Side 
fitting in the receSS of the adjacent insulator, 
each support Strip having an Opening through 
Which an insulator projection extends, Said tie 
rod extending parallel to the resistance giid in a 
direction opposite to that of the convolutions of 40 
the elements. 
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4. 
5. An electrical resistance unit comprising a 

series of interconnected resistance elements form 
ing a resistance grid, each element formed from 
a strip of resistance material bent flatwise so as 
to form an S-shaped strip viewed edgewise of this 
strip, each S-shaped element being reversed with 
respect to adjacent S-shaped elements so that 
adjacent ends of adjacent elements are on the 
Same side of the grid, said ends being welded to 
gether to provide a continuous electrical path, 
two rows of Support Strips on One Side of the unit 
projecting from the plane of the grid, one support 
strip being welded to each eleinent, a metal tie 
rod extending through each row of support strips, 
interlocking cylindrical insulatoi's mounted On 
said rods for insulating the rods from the Sup 
port strips associated therewith, said tie-rods ex 
tending parallel to each other and to the resist 
ance grid in a direction opposite to that of the 
convolutions of the elements, a main fraine for 
supporting the resistance unit, a strip on the main 
frame, and a flat strip extending from the main 
frame and connected to the tWo tie-rods, Said flat 
strip also engaging with Said strip on the main 
frame. 

THEODORE NICHOLAS FLIGHT. 
WILLAM HARRY WiLSON. 
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