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EI.:ECI‘B.ICAL BESISTAN CE DEVICE

Tms mventlon relates to improyements in
electrical’ resistance devices, and ‘more par-
ticularly to devices wherein resistances of
ribbon or strip type are employed.

An - object of the inventlon is to provide
improved. supportmv means for resistors of
the ribbon

‘Another o ]ect isto O'enemlly unprove and
°1mpufy the details of construction of the
parts of resistance devices of the aforemen-
tioned character.

Another object is to provide such a device

wherein the parts may be readily and inex-

. pensively assembled, or quickly disassembled
“for renewal or replacement

Another object is to provide. nnproved wir-
ihg. terminal elements and attachmg means
therefor.

.Another .ob]ect is. “to S0 form and support_

" the resistance strip: or ribbon as to avoid .any
po;sxblhty of warping or sagging thereof

irrespective of the manner of mounting of

the device as a. Whole
Another object is to m1n1m1ze ‘the number

5 of different types and cost of the parts re-

qaued to produce a device of the aforemen-
tioned character.

Cther objects and advantages of the inven-.
- tion will hereinafter appear.

- The accompanying drawings.illustrate an
embodiment of the invention which will now
be described, it being understood. that the

embodiment 1Hustrated is'susceptible of mod-.
. ification within .the scope of the appended
- claims.

Inthe drawings, Figure 11is a side elevation
of a resistance device constructed in accord-
ance with my invention.

I‘Jo 2 is an end elevation of the device

justrated in I‘w 1, and showing terminal

clements and a bus wire providing for series
connection ¢f the twe resistance ribbons.

Tig. 3 is a view similar to Fig. 2, but partly

_diagrammatic; and showing a type of termi-

50

nal element providing for parallel .connec-
tion of the resistance ribbons.

Fig.4 isanenlarged fragmentary sectional
view on the line 4 of Fig. 1, showing the man-
ner of assembling and insulating the resistor
supporting elements with respect to the

Aﬁphcation filed February 19, 1930, Serial No. 429,575.

frame rod, and showing.the means for spa.c—
ing and 1nsulat1ng said elements Wlth respect
to each other.” . =

Fig. 5is a- fragmentary perspectwe view
of one of the one-piece resistance ribbons,
showing the flatwise reflexed or zigzag for-

mation effected prior to .assembly thereof’

with respect to the supportmo elements.

Fig. 61s a plan view of one of the punched. .

sheet” metal supporting elements,——all of
which are of identical form and size.

Fig. 7 is a side View of one form of termi-
nal device. -

Figs. 8-and 9 are perspectlve vieivs of the
two forms of punched and stamped sheet
metal plates requu'ed to produce t the termmal
device of Fig. 7.

Fig.101s a side view of one of the terminal
devices .which may be employed to connect

the resistance rlbbons in parallel relation to v

each ‘other.

Fig. 11 is a perspeetlve view of one of the
punched and stamped sheet metal. plates
shown in Fig. 10,—the other plates shown in
Fig. 10 bemg 1dent1ca1 with that shown in
Fig. 8.

Flg 12 is a perspectwe view of the ter-
minal wire clamping member to be employed
with the terminal device of Figs. 10 and 11.

Fig. 13 is a plan view of one of the punched
metal spacing elements or washers shown in
section in Fig. 4, and

Fig.14isa plan view of one of the insulat-
ing ‘washers shown in Fig. 4.

Referring to the drawmgs the numerals
20 and 21 des1gnate a pair of stralcrht cylin-
drical metal rods which are preferably of
equal length, and each having relatively long

threaded portions at opposite ends thereof.
Slidable onto and rather closely fitting each
rod is a tube or covering 22 (Fig. 4) of a tough
and substantially unbreakable 1nsulat1ng ma-
terial such as laminated mica. The tube 22
surrounding rod 20 is preferably of somewhat
greater length than the corresponding tube

uvroundmg rod 21, for a purpose to be de-
scribed.

The, resistor supporting elements to be
strung upon the rods 20 and 21 are all of the
form shown in Fig. 6 and consist of flat
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2
punched sheet metal plates 23 each having a
relatively large circullar perforation 24 ad-
jacent to one end thereof, and a pair of rela-
tively wide alined notches 25 and 26 adjacent
to the other end thereof. Located in a line
midway between the notches 25, 26 and spaced
apart . distance-slightly igreater than. the
width of the lafter are a pair of perforations

27 and 28. As will appear, only orne 6f the’

notches 25, 26 is utilized when the parts are
assembled, but by employing-the form of sup-
porting element shown either of said notches
may be used, and this feature greatly facili-
tates assembly of the parts.

In assembling the parts uponthe rod 20,
for instance, it may. be assumed that the in-
sulating tube, 22 of .the required length has
been positioned upon the rod so that the ends
of the tube will be spaced substantially equal

. distances from the ends of the rod. There-

upon a relatively thick washer 27 of insulat-
ing material, preferably laminated mica, is
strung upon rod 20 and over one end of the
insulating tube 22,—a metal washer 28’ hav-

: ih.% a perforation of less diameter than that of

titbe 22 being positioned in abutting relation
to washer 27,.and a pic 29 being threaded
onto rod 20 to back up or prevent endwise
movement, of said.washer 28. If desired a
split or.lock. washer 30 may be. interposed be-
tween nut 29 and washer 28. o
" Thereafter the" other elements- may be
strung upon red, 20 from the opposite side of

washey 27, ‘Thus a metal washer 32 having

_a perforation -to.accommodate the diameter.
of tube 22 'is brought into abutting relation
to ‘washer 27. . Thereafter a pair.of spacing

washers $3 are strung-upon the tube 22, then
an insulating washer 34, preferably of lami-
nated. mica, then. one of the supporting ele-
ments 28, then another insulating washer 34,
and so-on until the desired number of sup-
porting elements 23 hiave been placéd in po-

sition upon.the rod. Then the end washers

.32, 27, 28 and 30 and nut 29 are brought to

position. Prior to tightening the last men-
tioned nut 29 and either during or after
stringing of. the supporting elements upon
the rod said clements are arranged so that
they extend alternately in diametrically op-
positeé directions. "When such arrangement
of elements 23 has been effected either
or both of the nuts 29 may be tightened until
all of the parts strung upen rod 20 are se-
curely held against movement relatively to
the rod and also.against movement with re-
spect to each other.

The required nwunber of rasistor sapport-
ing eleients 23 are string upon the red 21
and the same are insulated from rod 21 and
spaced and insulated from each other in ex-
actly the same manner as described in con-
nection with the assembly of parts on rod 20.
It will be noted, however, that in an arrange-
ment of the character illustrated in Figs. 1
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and £ the number of resistor supporting cle-
ments upon the red 21 is two less than the
number required upon rod 20. Consequent-
ly the number of spacing washers 83 re-
quired upon rod 21 is dezreased by four.
Mcoreover, to facilitate assembly of the re-
sistor elements with respect to the support-
ing elements I prefer to have the nuts 29 on
rod 21 only partly ¢tightened so that the sup-

-1

porting e.ements 23 on opposite sides of the

latter may be temporarily positioned at pre-
deteérinined upwardly divergent angies with
respect to each other.

Thereupon the opposite threaded ends of

‘rods 20 and 21 may be inserfed intn corre-

spondingly shaped perforations in a pair of
reciangular end plates 85 and 36 to provide
for support of said rods in spaced parallel
relation to each other. Nuts 29 on rod 20
may be utilized to insure proper spacing of
the end plates 35 and 36,—nuts 37 and split
washers 38 being employed to rigidly secure
the end plates and rods to each other. As
shown, additional lock nuts 29 are reguired
upon the rod 21 to insure proper a’inemont of
said end plates. Tt will be understond, of
course, that the end plates might he more
widely spaced frem each cother, in which
event additional nuts correspending with
those indicated at 39 would also be reguired
upon the rod 20.

Tnd plates 35 and 36 are provided with in-
tegral flanges extending in parallel relation
frem the two longer edgzes thersof, as shown
at 40 and 41,—said end plates being alse pref-
erably provided with end flanges 42 and 43,
and the adjacent edges of the flanges 40 to
43 maxv be tack welded or stherwise rigidly
secured to each other. The flanges 40 and
41 are exch provided with notches 44 to pro-
vide for securing a plurality of units to each
other when the same are in stacked or hanked
relation as by means of suitable clamping
bolts, not shown. JTn practice, bowever,
when a number of complete units are stacked
or banked with respect to each other if i
preferred to interpsse between the same suit-
able spacing members, which may conven-
iently consist of elements idenfical with or

ilar to the flanged end plates 24 and 36
As shown cach unit nreferably includes
o ene-piece strips or ribbons comnosed of
a snitable metal alloy resistance, such for in-
stance as the usual nickel-chramium or cop-
per-nickel alloys. Tach strip is bent or re-
flexed flatwise at a muliiplicity of points to
provide a resistor of zigzag ferm, as shown
at 45 in Fig. 5. When a strip cv ribbon of
relatively thin stock is employed I prefer-
ably previde a plurality of relatively short
reinforcing beads or corrugations 48 at each
leealized point of bending thercof, and T also
provide one or more longitudirally extending
reinforcing beads 47 between the respsetive
bands and spaced endwise with respect to the
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latter.. .On.the other -hand;:if the strip-is
formed of sufficiently thick istock:certain: or
all of said reinforcing beads iray be.omitted.

With: the.aforedescribed supporting :ele-
ments 23 assembled upon the respective rods.
20 and. 21 and avith the latter secured to; the

end. plates 35 and 36,in such.manner that.the.

supporting, clements.on the same. side of the
respective rods are. symmetrically. offset..or
in, staggered relatlon .tojeach; other, as best
shown, in, Rig, 2, each. pre-formed: resistance

ribbon may. be. hunO‘ oriseated. upon the sup-

porting:elements; carrled by, the rod.20, for

mstance,———-the‘upwardly angled; supportrn(r :

elements carried by rod 21 ;bema o then tapped

or driven either individually.or.jointly -into.
interlocking. .engagement. with, the. opposite:
When each of,
the. resistors. has. thus, been.. assembled upon.

loops or bends of the resistor. .

the., respective .sets .of: supporting : elements
either. or both of the nuts 29.on rod 21 may

be’ tlghtened to’ securely clamp sa1d elementsr

in fixed position.

_The terminal. elements herem d1sclosed are,
- of extremely simple and efficient form, and.
as shown in Figs. 7, 8 and.9. each comprises’

essentlallyapunched and. stampedsheet metal

plate 48 hayving lugs 49 and, 50.struck out-

wardly., from one. Slde theregf -and- adapted

for, interlocking, engagement, with. the. walls

of perforatmns o7 and 28.in;any. one of the

supporting’ ‘elements 23. ., Plate 43 is provrded-
at the, lower end thereof mﬂl an: mwardlv’.
bowed portmn adapted for. clampmtr engage-
ment with ithe;resistor ribbon 45. at one side: 5

of'a bend in the latter, and the upper.end of
plate 48 is; corrugated :as shown . at., 51..and
52 .to . proyide. for- clampmg éngagement

thereof Wlth termmal w1res of dxﬁ'erent dl-:

mensions. . i

Opposed to, pl.lte 48 is.a punched and-

stamped plate 53, the lower portion 54 of
which :is, offset outwar dly with respect to
the 1 upper portion 55 thereof, said plate. hav
ing a partially severed rortlon 56. presseu in-

" wardly therefrom to interlock with the walls

S0

(¥

of the notch 25 or 26 which supports the par-
ticular bend of the resistor. .

53 and.48,:and a nut 60 is threaded upon
the end of said bolt to.draw said, .plates into

clamping engagement with. the resistor bend :

and the terminal wire and into interlocking
engagement with the supporting element.
‘When it .is desired to' provide clampmﬂ

“means for a plurality of terminal wires of
like dimensions, a plate 482, which is an exact

duplicate of .plate 48, may be ' employed,—
the plate 53 being prov1ded with notches 61,

- 62 .1n . the side edges thereof to. receive tpe

projecting lugs on plate 482, ‘one of- V’hrch is
shown at 492, -

.Four of the termmal dev1ces ( two of which’
have the plate 48 omitted) are shown at-.
r tached to.the supporting elements at the re-

A bolt 57 pene-
trates registering openings 58 and 59 in plates
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spective ends of the two. resistor ribbons;—a
relatively heavy:bus wire 63, preferably hav-
ing- a -heat - resisting - covering -of woven
asbestos or the like, being shown 4s connect-
ing-the iresistor ribbons In series relatioh to

70

each other;and the terminal dev ces:at diago-

nally opposite: corners of the:unit being’ ar-
ranged for attachment of the crrcult or- lead
wires, not.shown. -

- As "will e apparent the termmal dev1ces

may be attached to. the supporting elements *

at the.points illustrated -in- Figs.I;and 2:or
to. any other alternative or additional points
on.-the respective : resistors.: This arrange-

ment, provides for tapping 'off or wiring. the.

75

80

resistance unit-in any desired manner; this ~

rendering the same .-of extlemely :ﬂemble
utility. - i -

If it is de51red to electrlcally connect \the
resistors in:parallel relation: to. each /other
*,he ._comb’.nation ;terminal devices illustrated
in Fig. 3 and in detail in Figs. 10:and: 11 are
preferablv employed.

and, stamped -sheet. metal plate .64 having

flat: po1t10ns 65.and 66 offset with respect to.

each other In. parallel planes, with.an inte-
gral'angular. .connecting: portion 6. :

. These-terminal - de-
vices; each .comprise. essentlally .. punched’

Plates,
4:8b of the ident'cal form shown at:48 in. Figs.
7 and 8.are employed for cooperation with,

90

25

portions 65.and -66. . whereby plate. 64 and °

plates 48" are rigidly secured fo.a pair of
suppor ting elements 93 and in clamping:rela-

tmn to 2 pair of resistor-bends when. the br)l
7 and nuts 60® are tlghtened

pelforated to, accommodate a bolt 68 (Fig.
3).. saxd ‘bolt being also. adapted to penetratc
a wire terminal clampmor element. 69 to draw’
the latter toward portion 67 when nut 70 is.

tighténed,  Element 69 may be formed ‘of
ca&t irom, and as shown in Tw 12 the same

is preferably provided with at least two sets.
- of substantially semi-circular wire-receiving

grooves 71 and 72 of different d'mensicns,
whereby wires of different sizes may be prop-
erly clamped thereby.

The perforatlons 73 in plates 53 and the
perforations 74 in plate 64 are utilized for
attachment -of .suitable metal tags (not
shown),-which tags may be embossed .or
stamped to indjcate the ohmic value or other
characteristic of the 1'esistance unit as a whole
or at any part cularpoint at which “'tappinb‘-
off terminal is provided.

In practice it is preferred to mount the
complete units in superimposed relation to
each other in the plane illustrated in Figs. 2
and 3, with any desired degree of spacing
therebetween. Kffective ventilation -of the

resistor elements may thus be insured, since-

the arrangement provides for rapid and sub-

stantially - unobstructed -movement ' of air-

around and between the folds of the resistors

: 100
The lnrermedlate portion 67 « of plate 6is.
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with consequent rapid dissipation of heat and
low temperature of the resistors. . - »
- Also 1t will be apparent that the spacing
of the resistor supporting elements may be
readily varied as desired to thereby increase
or decrease the space between the resistor
folds. In seme.cases close spacing is desira-
ble, as for starting duty. In other cases wide
spacing is desirable, as for continuous duty
and for assembly of the resistor units in large
banks or stacks. Moreover, the novel man-
ner of supporting the resistor elements:here-
in disclosed effectively:provides for expan-
sion and contraction of the latter without
danger- of distortion or displacement thereof
with respect to the supporting members or

the clamping terminal members of the device.

What I claim as new and
by Letters Patent is: '

1. As an article of manufacture, an elec-
trical resistance device comprising a one-
piece metal strip resistor bent flatwise at a
plurality of points to provide an element of
zigzag form, supporting medns for said ele-
ment comprising a pair of metal rods and a
plurality of sets of one-piece flat punched
sheet metal supports carried thereby, the in-
dividual supports of each set being insulat-
ed from said rods and from each other, and
said sets of supports being so arranged and
maintained at such distance apart that the
supports engage the resistor at or near its're-
spective bends. - | o B .

2. As an article of manufacture, an elec-
trical resistance ‘device comprising a one-
piece metal strip resistor bent flatwise at a
plurality of points.to provide an element of
zigzag form, supporting means for said ele-
ment comprising two. sets of one-piece flat
punched sheet metal supports, each set .of
supports being mounted upon a metal rod,

desire to secure

and means for insulating the individual sup-’

ports in each set from each other and from
their respective metal rods, the two sets of

- assembled supports being so arranged and

maintained at such distance apart that the
supports engage the resistor at or near its
respective bends.

3. As an article of manufacture, an elec-
trical resistance device comprising a metal
strip resistor bent flatwise at a plurality of
points to provide an element of zigzag form,
supporting means for said element compris-
ing two sets of supports formed of punched
sheet metal, each set of supports -being
mounted upon a metal rod, means for spac-
ing and insulating the individual supports in
each set from each other and including means
for insulating the same from their respective
metal rods, each of said supports having a
notched portion within which the respective
bends of the resistor element are adapted to
seat, and the two sets of assembled supports
being so arranged and maintained at such

1,889,425

distance apart‘that the resistor bends are re:
tained within said notches. -~ -~ -
4. As an article of manufacture, an elec-
trical resistance device comprising a metal
strip resistor bent flatwise at'a plurality of
points to provide an element of zigzag form,
supporting means for said element compris-
ing two sets of supports formed of punched
sheet metal, each set of supports being mount-
ed upon a metal rod, means for spacing and
insulating the individual supports in-each set
from each other and including mesans for in-
sulating the same from their respective metal
rods, each of said supports having a notched
portion within which the respective bends of
the resistor element are adapted to seat, and:
the two sets of assembléd supports being so
arranged and maintaiied ‘at such distance
apart that the resistor ‘bends are retained
within said notches; said resistor element hav-:
ing one or more longitudinally extending re-
inforcing beads formed therein between the
respective bends thereof to prevent sagging
of said element under relatively high- tem-
perature conditions. IR
5. As an article of manufacture, ‘a’ resist-
ance unit comprising a pair of metal rods lo-
catéd in spaced parallel relation to each other,
a plarality of punched sheet metal support-
ing members strung upon the respective rods,
means for spacing and insulating said sup-

porting members from each other and from:
the respective rods, the groups of supporting.

membersupon the respective rods having por~
tions projecting- from the- latter ‘in parallel

planes and the supporting members in thé

respective groups being positioned in stag-

gered relation to each other, and a one-piece-

ribbon resistor bent flatwise to zigzag: form,
each bend of said resistor being adapted for
interlocking engagement with one of said
supporting members. -

6. In a device of the character described, in

combination, a metal rod having threads at

the oppoesite ends thereof, a multiplicity of
resistor supporting elements strung upon said
rod, spacing members interposed between the

respective supporting elements, each 'of 'said’
supporting elements and said spacing mem=-’

bers consisting of a flat shéet metal punching,

insulating members for clectrically separat-

ing said sheet metal supportinge elements from
o t > B

said rod and from each other, the resistor

supporting portions of said elemeénts being
arranged to extend laterally in diametrically
opposite directions from 'said rod’ whereby
two sets of resistor supports are provided,
and adjustable means -having threaded en-
gagement with the rod inwardly of the re-

spective ends thereof to clamp said support--

ing elements in fixed position on said rod.
7. As an article of manufacture, a support-
ing element for a resistor of the ribbon type,

said element consisting of a flat sheet metal’

punching having-a relatively large opening

15

80

84

90

95,

105

110

115

12¢

12f



10

15

20

28

30

35

40

45

60

65

60

1,889,445

adjacent to one end thereof to provide for
stringing thereof upon a suitable support,
said element having a relatively wide and
relatively deep notch adjacent to the other
end to provide a shouldered support for the
reflexed portion of a resistor, and a pair of
relatively smaller opénings located on oppo-
site sides of said notch, for the purpose set
forth. - ' : ‘ '

8. As an article of manufacture, a support-
ing element for a resistor of the ribbon type,
said element consisting of a flat sheet metal
punching having a relatively large circular
opening adjacent to one end thereof to pro-
vide for stringing thereof upon a supporting
rod, said element having a pair of relatively
wide notches in alinement with each other
adjacent to the other end thereof, and a pair
‘of relatively smaller openings located in a
Jine intermediate ‘said notches and spaced
apart a distance slightly greater than the
‘width of the latter. »

9. A resistance unit comprising a pair of
metal rods located in-spaced parallel rela-
tion to each other; a tube of insulating mate-
rial surrounding each of said rods, 2 plurality
of one-piece flat punched sheet metal sup-
porting members strung upon the respective
rods and separated therefrom by said insu-
lating tubes, the supporting members on each
rod being spaced and insulated from each
other -and said members being located upon
the respective rods in staggered relation to
each other, a one-piece ribbon resistor bent
flatwise to zigzag form, each bend of said
resistor -being adapted for engagement with
one of said supporting members, certain of
said supporting members being movable in
the planes thereof respectively into interlock-
ing relation with said resistor, and adjust-
able securing means on the respective rods for
jointly holding said members in relatively
fixed position.

10. A resistance unit comprising end plates
and a pair of metal rods rigidly secured
thereto in spaced parallel relation, each of
said rods having a relatively long tube of
insulating material strung thereupon, a mul-
tiplicity of one-piece flat punched sheet metal
supporting members strung upon the respec-
tive insulating tubes and insulated from each
other, the supporting members of the two
groups being symmetrically offset with re-
spect to each other, a one-piece resistor strip
bent flatwise to zigzag form and having each
bend thereof in cooperative engagement with
an edge portion of one of said supporting
members, and a terminal member adapted for
positive interlocking engagement with any
one of said supporting members, said termi-
nal member also having clamping engage-
ment with the adjacent bend of said resistor.

11. In combination, a metal rod and a re-
sistor supporting member carried thereby but
insulated therefrom, said supporting member

5

consisting of a flat punched sheet metal piece

having a relatively deep notch formed in an
edge thereof to receive and retain the bent
portion of a resistor of the ribbon type while
permitting free expansion and contraction of
said resistor, said supporting member having
perforations on opposite sides of said notch,
and a-clamping terminal device comprising
a pair of punched sheet metal plates respec-

tively provided with ‘portions adapted for

interlocking engagement with the ‘walls of
said perforations and said notch when said
plates are drawn toward each other by their
common fastening means, each of said plates
also having portions adapted for clamping
engagement with said bent portion of the re-
sistor, to thereby provide a good mechanical
support for said terminal device and to pro-
vide a good electrical connection between the
latter and the resistor. o

12. In combination, a metal rod and a re-
sistor supporting member carried thereby but
insulated therefrom, said supporting mem-
ber consisting of a flat punched sheet metal
piece having a relatively deep notch formed
in an edge thereof to receive and retain the
bent portion of a resistor of the ribbon type,
said supporting member having perforations
on opposite sides of said notch and a clamp-
ing terminal device comprising a pair of
punched and stamped sheet metal plates of
identical form and a third punched and
stamped sheet metal plate to be interposed
between said first mentioned plates, one of
said first mentioned plates having project-
ing portions for interlocking engagement
with the walls of said perforations and said
third plate having a projecting portion for
interlocking engagement with the walls of
said notch, said third plate having notches
in the opposite side edges thereof with the
walls of which notches the projecting por-
tions of the other of said first mentioned
plates are adapted to engage, said third plate
and one of said first mentioned plates also
having portions adapted for clamping en-
gagement with said bent portion of the re-
sistor, and common means for holding all of
said plates in assembled and adjustable re-
lation to each other. s

13. In combination, a metal rod and a re-
sistor supporting member carried thereby but
insulated therefrom, said supporting member
consisting of a flat punched sheet metal piece
having a relatively deep notch formed in an
edge thereof to receive and retain the bent
portion of a resistor of the ribbon type, said
supporting member having perforations on
opposite sides of said notch and a clamping
terminal device comprising a pair of punched
and stamped sheet metal plates of identical
form and a third punched and stamped: sheet
metal plate to be interposed between said first
mentioned plates, one of said first mentioned
plates having projecting portions for inter-
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5 .with.any.one of said supporting elemei

©

Jocking .engagement .with the walls of said
sperforations and said third plate having a
sprojecting portion for interlocking engage-

.ment with the.walls of said notch, said third

1plate, having motches in the oppusite side

.edges thereof with the walls of which notehes
‘the projecting. portions. of. the other of said
Jfirst mentioned platesiare adapted to engage,
%aid.third.plate and -one of ‘said. first men-
4ioned; plates. also. having. portions adapted
sfor.clamping engagement with said bent por-
stion of the resistor, and;common means com-
.prising a-bolt.and a nut for holding all of

-said. plates in assembled and adjustable rela-
(tion. to-each other, said. plates also having
“cooperative. portions to provide for clamping
iengagement thereof iwith one or more ter-
.minaliwires. o e S

i 3T4s:In; combination, ‘a.ifrane : comprising

.20 metal end plates and.a.pair. of metal rods

rigidly:secured to each-of said plates in.par-
allel spaced :relation. to:each .other; a multi-
plicity: of: resistor isupporting :elemnents each
iconsisting of a flat sheet metal punching, said
elements - being -initidlly Joosely strung upon
the respective rods but: insulated from the
latter;arnd. from each;other, the clements on
‘said .rods .having.iportions -to extend out-
wardly.in pavallel.relation to each other and
the alternate elements on each rod being:ar-
ranged toiextend-in:opposite:cirections irom
ithe latter,whereby!twoe groups.of supporting
elements; are provided :on .each sice of the
:pair -of rods, a pairiof one-piece ribbon type
nesistors: bent. flatwise to zigzag form, each
rod having cemmon;means-to clamp all efthe
elements thereon in fixed relation thereto, 2ii
of said- supporting elements having votches
‘to receive and retain the bent portions of the

5 respective resistors-and all of said elements

also.having perforations on opposite sides of
said notches,and terminal members each com-
prising. a plurality.of plates having portions
adapted . for: joint. inferlocking engagement
is,
1

5]
H

2]

each terminal member having common mea
for securing the plates thereof n 2 !
relation toeach other, and certain of suid
minal elements being arranged in pairs with
a wiring terminal plate or bus connection
common-thereto. _

. 15. An electrical fesistance unit compris-
ing a metal frame consisting of end members
and. two..rods rigidly secured to said end
menibers in-spaced parallel relation to each
other, a covering tube of insulating material
extending :throughout the major periion of
the:length.of each of said rods, 2 multipiicity
of supporting elements strung upon the re-
spective rods and insulated therefrom by said
tubes, said-supporting elements consisting ol
punched. metal plates of-identical form and
size, metallic spacing members interposed be-
tween the respective supporting elements and
insulating -members interposed between “the
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respective supporting elements and said spac-
ing membérs, the alternate supporting.ele-
ments on the respective rods extending from
the latter in opposite directions.to provide

two spaced parallel groups of supporting ele- &

ments on each side of said.frame rods, a pair
of flexible resistance ribbons each of which.is
bent flatwise, at a multiplicity.of points into
zigzag form, said supporting elements hay-
ing notches to receive and retain the bent por-
tions of said resistance ribbens, and clamping
terminal menibers adapted for attachment to

‘any one or more of said supporting. elements,

said terminal members having, positive inter-
locking engagement with. the:respective sup-
porting elements and :also having clamping
engagement with the corresponding bends;of
sald resistance ribbons. . i -

. S, RERT

16. An electrical.resistance unit, compris-
ing a metal frame. consisting: of .end . mern-
bers and two rods rigidly secured.to said end
members in spaced parallel.relation to each
other, a covering .tube of insulating mate-
rial extending throughout the major portion
of the length of each of said rods, a multi-
plicity of supporting elements strung. upon
the respective rods and insulated .therefrom
by said- tubes, said supporting elements con-

sisting of punched metal piates of identical

form and size, metallic spacing members in-
terposed ‘between the respective supporting
elements and insulating members interposed
between the respective supporting elements
and said spacing members, the alternate sup-
porting -elements on the respective rods ex-
tending from the latter in opposite direc-
tions to provide two spaced parallel groups
of supporting elements on each side of said
frame rods, a pair of flexible-resistance rib-

bons each of-which is bent or reflexed at a ¢

multiplicity of points into zigzag form, said
supporting -elements having notches to re-
ceive and retain the bent portions of said re-
sistanceribbong,and clamping terminal mem-

bers adapted for attachment to.any one.or i

more of said supporting elements, said termi-
nal members having positive interlocking en-
gagement with the respective supporting ele-
ments and also having clamping engagement

with the corresponding bends of said resist-

ance ribbons, -said supporting elements be-
ing arranged to retain said resistance rib-
bons in proper position in any angular po-
sition of said frame and said notches being
sufliciently deep to provide for maximum ex-
pension.of said. resistance ribbons when in
use without: displacement of the latter from
said supporting elements. : :
-17. In an electrical resistance unit, in com-
bination, a pair of punched sheet metal end
plates, said-end plates having integral flanges
extending outwardly at right angles from-at
least two edges thereof to provide for-assem-
bly of said units in groups, a pair of rods ex-
tending between and rigidly secured to said
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end plates in spaced parallel relation to each
other, a multiplicity of punched sheet metal
supporting elements strung upon the respec-
tive rods, punched sheet metal spacing mem-
bers also strung upon said rods and inter-
posed between the respective supporting ele-
ments, insulation separating said supporting
elements from the respective rods and from
said spacing members, common means on
each rod for securing said supporting ele-
ments in relatively adjusted positions, the
supporting elements on each rod extending
alternately in opposite directions from the
latter and said rods being adjusted with re-
spect to said end plates to provide an offset
or staggered relationship of the two groups
of supporting elements on each of the respec-
tive sides of said pair of rods, and one-piece
flexible resistor ribbons supported respec-
tively by each two groups of supporting ele-
ments, each of said ribbons being bent flat-
wise into zigzag form and said supporting
elements having relatively deep notches to re-
ceive the respective bends of said ribbons
while permitting freedom of expansion and
contraction of the latter, wiring terminal
means comprising a plurality of punched
metal plates adapted for positive interlock-
ing engagement with any one of said sup-
porting elements when said plates are drawn
toward each other by their common fasten-
ing means, said plates also having portions
adapted for clamping engagement with the
corresponding bends of the resistor ribboms.

18. In an electrical resistance unit, in com-
bination, a pair of punched sheet metal end
plates, said end plates having integral flanges
extending outwardly at right angies from at
least two edges thereof to provide for assem-
bly of said units in groups, a pair of rods ex-
tending between and rigidly secured to said
end plates in spaced parallel relation to each
other, a multiplicity of punched sheet metal
supporting elements strung upon the respec-
tive rods, punched sheet metal spacing mem-
bers also strung upon said rods and interposed
between the respective supporting elements,
insulation separating said supporting ele-
ments from the respective rods and from said
spacing members, common means on each rod
for securing said supporting elements in rela-
tively adjusted positions, the supporting ele-
menis on each rod extending alternately in
opposite directions from the latter and said
rods being adjusted with respect to said end
plates to provide an offset or staggered re-
lationship of the two groups of supporting
elements on each of the respective sides of said
pair of rods, one-piece flexible resistor rib-
bons to be supported respectively by each two
groups of supporting elements, each of said
ribbons being bent flatwise into zigzag form
and said supporting elements having rela-
tively deep notches to receive and retain the
respective bends of said ribbons, wiring ter-

7

minal means comprising a plurality of
punched metal plates adapted for positive
interlocking engagement with any one of said
supporting elements when said plates are
drawn toward each other by their common
fastening means, said plates also having por-
tions adapted for clamping engagement wit
the corresponding bends of the resistor rib-
bons, and each of said ribbons having one or
more reinforcing ribs extending throughout
the major portion of the length thereof be-
tween the respective bends.

19. In a resistance unit, the combination
with a strip resistor bent flatwise at inter-

vals to provide an element of zigzag form, ¢

of supporting means for said resistor com-
prising a pair of metal rods and a plurality
of sets of one-piece flat punched sheet metal
supports carried thereby, the individual sup-

ports of each set being insulated from said &

rods and from each other, the formed re-
sistor being freely insertable over said sets
of supports for engagement of the alternate
bends of the former with one set of the latter,
and means providing for movement of the
other set of supports into engagement with
the other bends of said resistor to secure the
latter'in position.

20. In a resistance unit, the combination
with a strip resistor bent flatwise at intervals
to provide an element of zigzag form, of
supporting means for said resistor compris-
ing a pair of metal rods and a plurality of sets
of one-piece flat punched sheet metal supports
carried thereby, the individual supports of
each set being insulated from said rods and
from each other, the formed resistor being
freely insertable over said sets of supports
for engagement of the alternate bends of the
former with one set of the latter, and means
providing for movement of the other set of
supports into engagement with the other
bends of said resistor to secure the latter in
position, the supports of each set having
notches to be engaged by the respective bends
to insure proper support of the resistor under
conditions of expansion and contraction of
the latter when in use.

21. In a resistance unit, the combination
with a strip resistor bent flatwise at equally
spaced points to provide an element of zigzag
form, of a pair of metal rods each having a
set of notched supports extending laterally
therefrom, said formed resistor being mov-
able bodily onto one of said sets of supports,
means providing for movement of the other
set of supports into interlocking engagement
with the respective bends of the resistor to
properly support the latter, and means com-
mon to each set of supports for clamping the
same in relatively fixed relation.

In witness whereof, I have hereunto sub-
seribed my name.

EDWIN N. LIGHTFOOT.
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