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Resistances which are commonly employed 
in eiectrical circuits are objectionable fol' 
many reasons, for example, cast, iron grid re 
sistances in ordinally use have great Weight in 
proportion to their radiating suit face; Small 
wire has such less weight proportionately; 
tiii) ribbon has still less weight proportion 
a tely. 

3 it, either sial wire or thin ribbon when 
this used is customai'ily would upon an ill 
stilator. This inst tlator is apt to be bulky 
and naily times heavier than tile resistance 
and when a considerable quantity of power 
is to be dissipated the cost and weight may be 
'one serious factors. 
My invention has for its object to ovel'come 

these objectionable features. In order to ac 
collisi; this propose to mouilt 'esistance 
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ribbon between light retal cairie's in such a 
way that the carrier's shati be in general par 
allel to be resistance ribbon and discontinu 
olis, so that the insulating imaterial between 
the resistance and the carrier may be very 
moderate. It may even consist of a coat of 
enannel in certaii) cases. 
Taiso propose to notint resistance between 

ininsulated local earriers, and to mount these 
oxal carriers in insulated carriers, so that E. 

with insulation car colne in direct contact 
the hot, resistaince. 
The whole to be arranged to ofter low re 

sistance to the passage of ail' or other cool 
ing medium and built up to lessenbie sligatiy, 
the effect presented by an automobile radit 
tor. 
My means for securing the foi'egoing ol. 

jects may be more readily understood by ref. 
erence to the accompanying drawings, in 
which : 
One form of resistance incunting “between 
is lated local carrie's' is shown in Figs. 

1, 2, 3 and 4. 
Fig. 1 is an elevation view, with the upper 

left hand corner of the view shown in partial 
section. 

Fig. 2 is a plan view from the botton. 
Fig. 3 is an end elevation. 
Fig. 4 is a section on the line B, Fig. 1. 
As shown in the drawings and referring 

specifically to Fig. 1: 
An end of the resistance ribbon is sect red 

to a termina 2 by a bolt 3 and nut. 4. It loops 
down and then up over the wire 5 where it is 
clamped between the sheet metal stampings 
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6 and said Wire 5 which I term ribbon car 
Tier's. It then loops down and then up form 
ing what I have termed cross-wise corruga. 
tions, the top of each loop being passed be 
tween aid claiaped between another wire 5 
and the stamping 6 as described. This con 
tin lies to where the other end 20 of the ribbon 
lis Secured by another bolt 3 and nut 4 as 
shown in the tipper right hand corner of 
Fig. ... 'ihis end 20 is clamped in contact 
With an end of the ribbon of the lower tier 

. . . . ii & Ewo iibioins to be in series elec 
he lower ribbon is carried simi 

ies of loops or crosswise corru 
s to its 3iti as shown at the lower left 
(i'iei' (if Fig. 1 where its other end is 

See : red to tie tei"nihai 2. As described, the 
Wire 5 and the stainpings 6 form uninsulated 
local carriers. These uninsulated local car. 
riei's are it tire lounted in the insulated dis 
CO:ltilallous calitici's which are carried in 
till by the rods S clamped to the frane 9 by 
file chall 10. Insulation strips 11 on each 
side of the frame 9 insulate the frame from 
the rod S, the clamp 10, and the resistance 
ribbon 1. A flanged insulation ferrule 12 
insulates the boli, 3 from the clamp 10 and 
the fraine 9. A plain washer 13 is used un 
der the nut 4 wherever a terminal 2 is not re. 
quired under the nut. 
The above airangement, provides mini 

null) null}lber of clamps for a given length 
of ribbon. The approximate triangular 
shape formed by the two legs of the crosswise 
corrugation or loop and the two supports of 
the loop give to the loop of resistance ribbon 
lilaximilm rigidity between supports, close to 
gether enabling me to keep the sides of the 
loops l'ather close together and this econo 
lilize space. 
This ari'angement further permits econo 

nies in manufacture due to combinations of 
identical parts in various combinations. It 
will be obvious from the foregoing descrip 
tion that I have one primary sub-assembly 
consisting of one strip of crosswise corrugated 
resistance ribbon 1, any required number of 
pairs of uninsulated local carriers 5 and 6, 
ivo identical insulated carrie's 7 and two 
identical rods B. Any number of these pri 
anary sub-assemblies may be brought together 
into l'esistance units using standard bolts 3, 
in its 4 terminals 2, washers 13, clamps 10, in 
sulator strips 11 and flanged resistance fer 
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rules 12. The frame 9 may be of standard sec 
tion and mounted on racks, not shown, to form 
any combination required. 
Having described my invention what I re 

gard as new and desire to secure by Lette's 
Patent is: 

1. An electrical resistance, comprising 
clamping means, means to insulate said 
clamping means, non-insulated carriers, and 
a resistance ribbon carried solely by said 
carriers and clamped at frequent intervals of 
its length between said carriers by said 
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clamping means. - 
2. An electrical resistance, comprising 

clamping means, means to insulate said 
clamping means, non-insulated carriers, and 
a resistance ribbon carried solely by said cai'- 
riers and clamped at frequent intervals of 
its length between said carriers by said 
clamping means, there being an unobstructed 
passageway for a cooling fluid to pass cross 
wise of said resistance ribbon over its en 
tire surface except at the points where it is 
clamped. 

3. An electrical resistance, comprising non 
insulated resistance carriers, which form the 
only resistance support, a resistance ribbon 
looped over One carrier and below another, 
and means to clamp said ribbon at alternate 
loops, the loop between each two ciamping 
points being free. 

4. An electrical resistance, comprising non 
insulated pairs of resistance carriers which 
form the only resistance support, a resistance 
ribbon looped over the one carrier and below 
another of a pair and means to clamp said rib 
bon at alternate loops, the loops between each 
two clamping points being free, there being 
an unobstructed passage Way for a cooling 
fluid to pass crosswise of said resistance rib 
bon over its entire surface except at the point 
where it is clamped. 

5. An electrical resistance, comprising non 
insulated carriers, a crosswise corrugated re 
sistance ribbon supported solely by said car 
riers, means to clamp alternate corrugations 
of said ribbon between said carriers, and 
means to insulate said clamping means. 

6. An electrical resistance, comprising non 
insulated carriers, a crosswise corrugated re 
sistance ribbon supported solely by said car 
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riers, means to clamp alternate corrugations 
of said ribbon between said carriers, and 
means to insulate said clamping means, there 
being an unobstructed passageway for a cool 
ing fluid to pass crosswise of said resistance 
ribbon over its entire surface except at the 
points where it is clamped. 

7. In combination, a resistance ribbon, said 
ribbon being bent, alternately in opposite di 
rections, carriers which solely support said re 
sistance at frequent intervals of its length, 
means to clamp said ribbon between said car 
riers, and an insulation which supports said 
CaleS. 

S. In combination, a resistance ribbon, said 
ribbon being bent alternately in opposite di 
rections, carriers which solely support said 
resistance at frequent intervals of its length, 
means to clamp said ribbon between said car 
riers, and an insulation which supports said 
carriers, there being an unobstructed passage 
way for a cooling fluid to pass crosswise of 
said resistance ribbon over its entire surface 
except at the points where it is clamped. 

9. An electrical resistance, comprising a 
frame, a plurality of pairs of non-insulated 
carriers, a resistance ribbon looped over one 
of said carriers and below the other leaving 
a loop depending freely between said pairs 
of carriers, insulated means on said frame to 
clamp said resistance between said carriers, 

10. An electrical resistance, comprising a 
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corrugated resistance ribbon, a frame, a plu 
rality of wires over which alternate corru 
gations are looped, said wires being the sole 
Support for said resistance, a plurality of 
sheet metal stampings, means to clamp said 
ribbon between said Wires and said stampings, 
and insulation between said clamping means 
and said frame. 

11. An electrical resistance, comprising a 
corrugated resistance ribbon, non-insulated 
means to clamp said ribbon at alternate cor 
rugations, the intermediate corrugations be 
ing free, and insulated means to support said 
clamping means, there being an unobstructed 
passageway for a cooling fluid to pass cross 
wise of said ribbon over its entire surface ex 
cept where it is clamped. 
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