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‘Fhe: present-invention relates-to resistors--and

- smore. particularly to-resistors of the type used in

~connection with electric imotor controls and start-

~ers, electric.furnaces -and ovens, electrical heating

units, ete.
- Due tothe fact that resistance elements under-

“igoralternate heating and cooling in normal -op-~

‘eration, :said -elements -are -subject to sagging

-:while heated:and to excessive tension. while cool-
rring or-when-they -are-cold. It -is therefore one

:0f -the -objects -of the.:present-invention to pro-

- wvide improved supporting means for the resistance

selements to:properly support the latter, without

[rsagging; under -maximum. heat conditions there-

-of,sand to prevent-excessive stresses when.the re-

sistance elements-contract upoen-cooling.
Pursuant . to -another object .of- the invention,

the. supporting .means. comprise a - plurality of

“insulators -which .are so.constructed .that they

:may -be relatively .arranged for. supporting re-
sistance -elements- of  different widths in a com-

“-paratively :wide range. of widths. of resistor ele-

ments.
According to another.object. of .the invention,
the insulators are.so constructed that they are

iree .of undercut .or other contoured portions

which would. interfere with- the production there-
-of by a simple and. inexpensive molding .process.
{Another objest of the invention' is to provide

- -a resistor:construction. made of parts which are
<80 constructed that they may be easily manufac-
. tured.and assembled.

Andther object of the invention is the provi-

- -sion of a resistor construction-in-which-the end

terniinals may be supported- by ‘the insulators,
which may be positioned. selectively-at any-point
along the length of the resistance element, and
which may be.placed in-position or have their

‘positions altered-without requiring -disassembly
7of “the -resistance -element -and the supporting..
theans.

A further object- is generally to provide-a re-
“sistor - which -is ‘compact, rugged -and -durable,

sand” which tis- simple -in construction -and -com-
paratively inexpensive to-manufacture.

“The-above and-other-objects of “the invention,

“-objeets  ancil'ary ‘thereto, -anid~the- abové men-

tioned and-other features and-advantages of the

“invention will be fully: understood “from the fol-
*lowing description-considéred in:cennection with
“the accompanying drawings, said:description and
~drawirigs, however, to be:considered :as-illustra-
~tive 60 the invention hut not inlimitationsthereof.

In theédrawings:
Fig:l isiaplansview of evesistorembodying the

(CL..201—63)
2

present invention, -parts broken .away for. the
-purpose of illustration;

“Fig. 2 is a-side-view of the resistor-shown in
<Fig..1; )

-Fig.:3 is.a plan view of one of the insulators. of
the supporting means;

~¥ig. 4 is a view partly in.end elevation and part-
ly in-section .on the line §—4 of Fig. 1; .

-Fig. 5 is .a -sectional view.on the line. %5 .of

o

510 Fig.-1;

-Figs.-6 and 7 are side views of a pair of -terminal
-members, respectively.

-Referring now -to the drawings. in detail, the
resistor {@-:as.illustrated, .comprises.a plurality

'15 -of units-assembled together, as hereinafter more

partieularly - described,; -but it will.be understood
that- the resistor may. consist of .only one.unit.
‘The unit includes a resistance. element {2 and its
individual supporting. means.

20 - In the illustrated form of .the resistor .18, the

resistance element {2.is of serpentine form, hav-
-ing-a series of.reflexed end portions 14 at its op~
-posite longitudinal sides, i.-.e., .at the .opposite
-ends-of- the series.of .transverse parts 15. Thus,

-5 for- example, ‘when. element .12 .is formed ,of a

-sheet metal-strip,. the latter is.folded back .and
forth in.zig zag fashion, along its length in a
-well. understood manner. . It.is to be understood,
-hewever,.that.the invention is not limited to the

30 ~use-of a resistance element formed of sheet metal,

-Since-the features of .the present invention may
-be.utilized in connection with resistance elements
-of other-types. The resistance eiement {2 is pref-
- -erably - a.non-oxidizing, heat resisting sheet metal

-35 -strip such as Nichrome.

The resistance. element is mounted in and sup-
.ported by .insulators (6, each of said insulators
.being.of the same construction and size and pref-
rerably formed of porcelain. = Said insulator {6 is

40 :molded.in . the form of a block having g series of
.integral projecting portions 18 which.are disposed
-in spaced. relation longitudinally of the block ad-

jacent the inner side 24 thereof. As best shown
- by Figs. 1.and 5, the projections (8 are  posi-

446 tioned at the.adjacent reflexed portions 14, re-

-Spectively, of the resistance.element 12, at the in-
ner sides. of -said reflexed portions, respectively.
The:insulators .18 are comparatively short so as
+to minimize the possibility of cracking and warp-

<40 :Ing thereof, and for this reason there are a plu-

:vality. .of these insulators along.the length of the
- .unit. It .will. be observed that the insulators 18
are.arranged .in pairs at each longitudinal side
..of the resistance element, the insulators of each

;B8 pair. at each.longitudinal side of .the resistance
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element being in opposed spaced relation as il-
lustrated in Fig. 5 and also in Fig. 4, so that the
projections {8 of each pair of insulators 1§ over-
lap the adjacent reflexed portions 4 of the re-
sistance element {2. The insulators 18 are also
provided with a longitudinally extending groove
28, with a pair of recesses 22 and with a series of
spaced transverse grooves 24, having the respec-
tive functions which will presently be described.

The insulators 8 are held in position in the
above described relation to resistance element
12 by upper and lower longitudinal members,
here shown as bars 26 and 28, respectively, there
being two upper bars 28, one at each longitudi-
nal side of the unit, and two lower bars 28 one
at each longitudinal side of the unit. As clearly
shown in the drawings, these bars are received
in the longitudinal greooves 28 of the insulators
16, the lower bars 28 supporting the lower in-
sulators 16 of each unit. Said bars extend for
the full length of the resistor unit and have
their opposite ends, connected to each other by
cross members or brackets 29 to which the adja-
cent ends of said bars are releasably secured in
any suitable way, preferably by screws 30. Cross
members 28, at each end of the unit are held in
vertically spaced relation by rigid bars or rods
32 to which said cross members may be secured
in any suitable way, for example, by being riveted
thereto as indicated at 34. It will be under-
stood that the vertical distance between cross
members 29 depends upon the width of the re-
sistance element 2. Accordingly, it will be un-
derstood that the insulators {6 of the same size
may be used for resistance elements 12 of differ-
ent widths, since, bars 26 and 28 may be secured
in the required spaced relation depending upon
the width of the resistance element {2 which is to
be provided in the resistor unit.

It will be noted that the lower bars 28 of the
upper resistor unit constitute the upper bars of
the adjacent lower resistance unit, as is clearly
evident from an inspection of Figs. 2, 4 and 5,
the lower bars of said last mentioned resistance
unit being indicated at 28¢.in Figs. 2 and 5. It
will be noted that bars 26 and 28 and 28a are
jdentical in construction and are interchange-
able, and that each bar is wide enough to project
into two grooves 28 of adjacent insulators 1§, as
is clearly apparent from an inspection of Figs. 2,
4 and 5. In this connection, it will ke observed
that when a plurality of resistor units are assem-
bled together, the lower insulators of cne unit
are disposed adjacent to the upper insulators of
the lower adjacent resistance unit. Thus the
resistor units may be disposed in stacked relation,
in compact fashion without however interfering
with the free flow of air around the resistance
elements. It will be noted that the bar which is
disposed between adjacent resistor units, in this
case, bar 28 also constitutes means to space the
resistance elements of adjacent units from each
cther.

The opposed insulators of each pair, at each
side of the resistor unit, are held in predeter-
mined spaced relation against movement toward
each other by spacing members 38, the ends of
which are received in the recesses 22 of the op-
posed confronting insulators. As best shown in
Figs. 2 and 5, spacing members 38 are sufficient-
1y long to provide clearance between the resist-
ance element [2 and the opposed insulators of
each pair, at each side of the resistor unit, so
that the resistance element is free to expand
when heated. Also, the space between the insu-
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4

lators at the opposite sides of the resistance ele-
ment, i. e, laterally viewing Figs. 1 and 4, is
slightly greater than the distance between the
reflexed end portions {4 at one longitudinal side
of the resistance element and the reflexed por-
tions {4 at the opposite longitudinal side of the
resistance element, as clearly illustrated in Fig.
1, so that in the unheated condition of the re-
sistance element, when the latter is in its nor-
mally econtracted condition, there is substantially
no pressure or stress on said resistance element
in said lateral direction.

Referring to the terminals 38 for the resist-
ance element, each of the latter comprises the
companion terminal members 40 and 42 which
are supported in the above mentioned grooves 24
of the insulators 16. The companion terminal
members 48 and 42 may be positioned anywhere
along the length of the resistance element 12,
the series of spaced grooves 24 being provided
for this purpose. Said companion .terminal
members 48 and 42 are disposed at opposite sides
of a transversely extending portion 15 of the re-
sistance element 12, as illustrated in Fig. 1, said
companion terminal members being  tightly
clamped against said transverse portion of the re-
sistance element by the screws &4. As clearly
shown in Fig. 4, the outer end portions 45 and 48
of terminal members 40 and 42, respectively, ex-
tend in opposite directions and are of sufficient
length to project beyond the upper and lower
edges, respectively, of the resistance element 12
for securement of the companion terminal mem-
bers to each other in clamping relation to said
resistance element by said screws &4. Further
it will be noted that the companion members 40
and 42 are of the same configuration so that ei-
ther of said elements may be placed at either
longitudinal side of the resistor unit at which
the terminal-wire fastening screw 56 is provid-
ed, the outer ends 58 of said companion termi-
nal members having opening 52 for the shank of
said terminal screw. Further it will be observed
that each terminal member has a reversely
curved formation which includes the outer end
portion 48 and 48 and the inner end portion 46a
and 48a, respectively. By reason of this con-
struction, each terminal member may he insert-"
ed between the confronting opposed upper and
lower insulators of each pair, at either side of
the resistor assembly, while said insulators are in -
their assembled positions, shown in Figs. 1, 2 and
4, it being unnecessary to release any of the bars
26 or 28, or 22¢ in order to mount the terminal
members 48 and 42 in the desired position, selec-
tively, along the iength of the resistance element
{2. It will be understood, of course, that as
clearly shown in the drawings the grooves 24 for
the terminals 33 in one insulator of each pair are
in vertical registry with the corresponding
grooves of the companion insulator of the pair
at each side of the resistor unit. As hereinbe-
fore indicated, terminal members 40 and 42 are
of the same formation and are identical in all
respects except that the openings 54 of terminal
member 40 are not screw threaded, while the
openings 56 of the companion terminal member
492 are screw threaded for screw threaded engage-
ment by the screw fastening, openings 54 being
slightly larger than the shanks of said screws.
Thus, the companion terminal members 40 and
42 are reversible with respect to each other in
fastening them to the resistance element.

In the drawings, each resistor unit is shown
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- g8: comprising: two - upper-and: two. lower: insu~
-lators arranged: in.end to.end relation.at..each
“side-of the unit. It.will-be understood:that when

the-resistance element: 12 is:longer than: in the

illustrated: unit, additional -insulators:may. be .

easily assembled in-end to end relation, bars

267and:28 for-ene unit, :and-bars 28 and: 28z for

the next unit, when provided, being -of corre-
spondingly increased- length. -In. other- words,

- the-unit-may ‘be -of ‘any:length; the:only reguire-

ment>being-a proportionate number of- the rel-
atively short insulators: 18 longitudinally. of the

. holding bars, according to.the:length of:the-re-~
sistance: element 2.
‘the resistance-element {2 is: wider than:that:il-

“On: the: other -hand-. when

lustrated; it is omnly necessary to proportion-
atelyispace the adjacent cross:members:29-lon-

gitudinally of the vertical:spacing rods 232. 1t

will “be observed that -all' of the projections,
16+ -extend
depthwise in the:same direction, i.:e., in: the di-

‘rection running “between two opposite sides- of
“the:insulator-block, thus enabling: the insulator
'to ‘be molded: complete by.'a simple: moldingop-
“eration. Also, it will: be: noted ‘that:the: insu-

Jators. 18 are ‘deveid of -any- undercut:or: other
contoured: formations  which: ‘would ‘complicate

~the ‘molding thereof. - ‘Thus, a single die may be
‘used "o .:produce all of- the necessary insulators
“inva wide -range of widths, lengths and: thick-
“nesses:of resistance elements.

‘While.we have shown and described:the pre-
ferred: ‘embodiment of our invention it will be
understood: that -various changes in the-details

of “construction and in the form and arrange- *
‘ment-of parts:may be-made without departing

from-the underlying idea .or principles of our
invention within the scope of the appended
claims:
‘Having thus described our-invention, what we
claim-and:desire: to.secure- by Letters:Patent, is:
1. A resistor comprising a resistance. element
having a ‘series--of reflexed 'portions along the

1ength: thereof at its opposite longitudinal: sides,

a plurality of pairs of insulators for mounting
said' resistance element, the companion insu-
lators -of -one of said ‘pairs -of iinsulators being

‘positioned  in-opposed confronting relation, the
reflexed -portionsof said:-‘element at-one of said

longitudinal sides thercof being disposed between
the confronting surfaces  of said:one- pair of-in-
sulators, the comwpanion' insulators of another
of said pairs-of insulators being positioned in
opposed-relation; the reflexed pertions.-of:'said
element-at the opposite-longitudinal :side there-
of being-:dispased-between. the confronting: sur-
faces:of ‘the -other of said pairs 6f insulators, at
least one- insulator of each:-of said pairs. having
a series-of spaced-portiocns extending therefrom
toward its companion insulator, respectively,

‘said extending  portions overlapping adiacent re-

flexed portions, respeetively, -of said'€lement:for
retaining -said reflexed - portions -against move-
meni in -a:- direction inwardly ‘of said :adiacent

‘reflexed: portions, and:means: for-holding:said-in-
‘sulators’in-said positions:therect.

2:-A resistor comprising -a resistance olement

‘having: - g series-.of reflexed 'portions. along the
‘length thereof:at .its opposite longitudinal -sides,

a ‘plurality -of :pairs..ofinsulators for:mounting
said resistance element, the ‘comparmion -insu-

“1ators-of' one .of said - pairs-of insulators being
“positioned :in opposed confronting relation, the
“reflexed portions of:said element at ome:sof said
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longitudinal sides ~thereof: being engaged -be~
tween the confronting surfaces of said one. pair
of :insulators. and the .companion: ‘insulators of
anotherof. said pairs-of insulators being :posi-
tioned in opposed-reélation, the reflexed: portions
of *said element al: the :.opposite longitudinal-side
thereof being-engaged between the confronting
surfaces. of the other of said pairs-of insulators,
each of said insulators -having a-series .of spaced
‘portions projecting therefrom toward its-com-
panion insulator, respectively, said projecting
portions overlapping adjacent-reflexed: portions,
respectively, of said element at the inner: sides

-of:said portions; respectively.

3. A resistor -comprising “a resistance  element

‘having.-a. series -of ‘reflexed portions along: the

length’ thereof at its opposite longitudinal-sides,

‘a-plurality -of  pairs of insulators. for mounting

said: resistance element, the companion insu-
lators of one of said pairs of imsulators being
positioned in opposed confronting relation, the
confronting surfaces; respectively, of said :com-

“panion insulators being contigucus to the -re-
*ﬂexgd' portions of said element -at one of ‘said
“longitudinal sides: thereof and the companion

insulators .of another of said pairs of insulators
being positioned in opposed relation, ‘the econ-
fronting surfaces, respectively, of said other pair
of insulators being contiguous to the reflexed
portions of said element at the opposite longi-
tudinal side thereof, at least -one insulator of
each of said pairs having means prOJectlng
therefrom toward its opposing insulator, respee-
tively, said means overlapping adjacent reflexed
portions, respectively, of said element 1nwardly
of said- reflexed portions; respectively, spacing .
members- between the confronting surfaces of
the insulators of each pair for preventmg move~
ment of the. companion. insulators toward each
other ‘and providing clearance between the re-
sistance element and the insulators, said insu-
lators “having longitudinal grooves therein, re-
spectively, .and means engaging said -insulators
for holding said insulators in the aforementloned
positions thereof.

4. A resistor. comprising a resistance element
having . a series. of refiexed portions along the

length thereof at its opbposite longitudinal sides,

a. plurality of pairs of insulators. for mounting
said .resistance element, the companion insul-
lators .of one of said pairs of insulators-being

positioned . in. opposed confronting relation, the
.confronting surfaces, respectively, of said com-
panion insulators being contiguous to the re-

flexed portions of said element at one of -said
longitudinal sides thereof and the companion in-
sulators. of another of sald pairs. of insulators
being. positioned in opposed relation, the con-
fronting . surfaces, respectively, of said other
pair of insulators. being. contiguous.to the re-

flexed -portions of said element at the opposite
longitudinal
Jators having a.-series of -spaced portions pro-

side thereef, - each .of said . insu-

jecting therefrom toward its companion. insu-

J1ator,-respectively, said projecting pertions over-
Jlapping-.adjacent. reflexed portions, respectively,

of said . element.at the. inner sides of said. por~
tions, - respectively, -Spacing members  between
the: confronting surfaces..of .the insulafors .of

-each pair for preventing movement.of the.com-
‘panion-insulators. toward: esch .other and. pro-
‘viding clearance hetween the. resistancerelement
a5

and -the: insulatoers, -and. means -engaging: -said
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insulators for holding said insulators in the
aforementioned positions thereof.

5. A resistor comprising a resistance element
having a series of reflexed portions along the
length thereof at its opposite longitudinal sides,
a plurality of pairs of insulators for mounting
said resistance element, the companion insu-
lators of one of said pairs of insulators being
positioned in opposed confronting relation, the
reflexed portions of said element at one of said
longitudinal sides thereof being engaged be~-
tween the confronting surfaces of said one pair
of insulators and the companion insulators of
another of said pairs of insulators being posi-
tioned in opposed relation, the refiexed portions
of said element at the opposite longitudinal side
. thereof being engaged between the confronting
surfaces of the other of said pairs of insulators,
each of said insulators having a series of spaced
projecting portions which overlap adjacent re-
flexed portions, respectively, of said element at
the inner sides of said portions, respectively, the
insulators of each pair being disposed so thatb
the said spaced portions of one insulator of the
pair project toward and are in registry with the
spaced portions, respectively, of the other in-
sulator of the pair. ‘

6. A resistor comprising a resistance element
having a series of reflexed portions along the
length thereof at its opposite longitudinal sides,
a plurality of pairs of insulators for mounting
said resistance element, the companion insu-
lators of one of said pairs of insulators being
positioned in opposed confronting relation, the
reflexed portions of said element at one of said
longitudinal sides thereof being disposed be-
tween the confronting surfaces of said one pair
of insulators, the companion insulators of an-
other of said pairs of insulators being positioned
in opposed relation, the reflexed portions of
said element at the opposite longitudinal side
thereof being disposed between the confront-
ing surfaces of the other of said pairs of insu-
lators, each of said insulators having a series
of spaced portions projecting therefrom toward
the companion insulator, respectively, said pro-
jecting portions overlapping adjacent reflexed
portions, respectively, of said element at the in-
ner sides of said reflexed portions, respectively,
each of said insulators having spaced transverse
grooves in the spaces between said spaced por-
tions, respectively, the grooves of one insulator
of a pair being in opposed confronting relation
with the grooves of the other insulator of the
pair, a terminal member disposed in a selected
pair of confronting grooves of a pair of opposed
insulators at one longitudinal side of the resist-
ance element and supported by said pair of in-
sulators, and a terminal member similarly dis-
posed and supported by a pair of insulators at
the opposite side of said resistance element, said
terminal members being secured to each other
and to a part of said resistance element in the
space between said last mentioned pairs of in-
sulators.

7. A resistor comprising a resistance element
having a series’ of reflexed portions along the
length thereof at its opposite longitudinal sides,
a plurality of pairs of insulators for mounting
said resistance element, the companion insu-
lators of one of said pairs of insulators being
positioned in opposed confronting relation, the
reflexed portions of said element at one of said
‘longitudinal sides thereof being disposed be-
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tween the confronting surfaces of said one pair
of insulators, the companion insulators of an-
other of said pairs of insulators being positioned
in opposed relation, the reflexed portions of
said element at the opposite longitudinal side
thereof being disposed between the confronting
surfaces of the other of said pairs of insulators,
at least one insulator of each of said pairs hav-
ing a series of spaced portions extending there-
from toward its companion insulator, respec-
tively, said extending portions overlapping ad-
jacent - reflexed portions, respectively, of said
element for retaining said reflexed portions
against movement in g direction inwardly of said
adjacent reflexed portions, a terminal member
extending transversely of the confronting sur-
faces and between said confronting surfaces of
the opposed insulators of a pair at one side of
said resistance element, a terminal member ex-
tending transversely of the confronting surfaces
and between said confronting surfaces of the
opposed insulators of a pair at the opposite side
of said element, said terminal members being
supported by said insulator pairs, respectively,
and connected to each other and to a part of
said resistance element in the space between the
said two last mentioned pairs of insulators.

8. A resistor comprising a resistance element .

having a series of reflexed portions along the
length thereof at its opposite longitudinal sides,
a plurality of pairs of insulators for mounting
said resistance element, the companion insu-
lators of one of said pairs of insulators being
positioned in opposed confronting relation, the
reflexed portions of said element at one of said
Iongitudinal sides thereof being disposed be-
tween the confronting surfaces of said one pair
of insulators, the companion insulators of an-
other of said pairs of insulators being positioned
in opposed relation, the reflexed portions of said
element at the opposite longitudinal side thereof
being disposed between the confronting surfaces
of the other of said pairs of insulators, at least
one insulator of each of said pairs having a
series of spaced portions extending therefrom
toward its companion insulator, respectively,
said extending portions overlapping adjacent re-
flexed portions, respectively, of said element for
retaining said reflexed portions against move-
ment in a direction inwardly of said adjacent

reflexed portions, a terminal member extending:

transversely of the confronting surfaces and
between said confronting surfaces of the op-
posed insulators of a pair at one side of said re-
sistance element, a terminal member extending
transversely of the confronting surfaces and be-
tween said confronting surfaces of the opposed
insulators of a pair at the opposite side of
said - element, said terminal members being
supported by said insulator pairs, respectively,
and connected to each other and to a part of
said resistance element in the space between
said two last mentioned pairs of insulators, said
terminal members having inner end portions ex-
tending transversely of said part of the resist-
ance element, said end portions being secured
to each other, said terminal members having
outer portions which are in angular relation to
their said inner end portions, respectively, each
of said outer end portions having an opening for
a terminal fastener.

9. A resistor, comprising a resistance element
which includes a plurality of transverse parts
connected to each other by end portions dis-




93\
posed «in:. .spaced relatlon at.each- of -the oppo-:
site longitudinal sides- of. the element and..pairs,
of:.opposed. msulators at each of sald oppos1te
long1tud1nal 51des dxsposed in spaced conf1ont—
ing.relation and engaging the end portlons only g
of said element; atisaid oppos1te s1des, respectwely,

smfaces of . the. 1nsulators of“one of 'sa1d'vpa1rs
‘and:the.end portions at the. oppos1te side of sald
element bemg disposed: between the conf ti g_

least one 1nsulator of each of said pa1rs“hav-‘ 1
ing. a plurahty of spaced means prOJeptmg thele-

sald prOJectmg means overlappmg adJacent end
portions, respectively, of,said. element £

taining. said.end portions. against movement, 1n 20,

a .direction.. 1nwardly of .said .end portions..

10 A.resistor, comprising. a, resistance. element
which. includes. a plurality. of: transverse. parts
connected. to each..other:. by. end. portions. dis-

8§

posed.in_spaced:relation. at each of the oppo- 28

site.longitudinal sides of :the.element, and pairs
of.-opposed -insulators.at. each. of. said.. opposite..
longitudinal -sides. disposed .in . spaced confront-
ing relation and.engaging: the. end portions only .

of:-said -element.at: said - ‘opposite . sides, respec- 39

tively, of -said--element. for: supporting the lat-
ter only at said - opposite longitudinal - sides.
thereof; ‘the end -portions at.one side of -the re-
sistanee’ elemént . being positioned ‘between the.
confronting: -surfaces :of . the insulators of. one
of -said pairs. and- the end.portions at the oppo-
site ‘side’ of -said-element being .disposed between
the conifrotiting surfaces of the insulators’of an-
other  pair ‘at-least’ one insulator o6f each of
said. pairs “having a plurahty of. spaced means
projecting thereffom toward . the opposing in-
sulator;” respectlvely, sald - projécting. means
overlapping adjacent ‘end-portions, respectively,
of said element for retalmng said.end: portions.
agamst movement in a - direction inwardly of
sa1d end portions, a. terminal. membeér. extend-
ing. transversely of the confronting surfaces and.
between said confronting surfaces of the op-

4

posed insulators of-a pair at one.side of .said.re- .50

sistance. element, a termindl. member extending
transversely -of - the ‘confronting. surfaces and.
between. said.. confrontlng surfaces. of.-the. op-
posed -insulators of. a pair at the opposite side.

35,
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of-:said- element said. terminal. members. being. 55

supported. hy “said . insulator. pairs, respectively,
and-connected: to each other .and.to one of.the.
said’ transverse parts.of said.resistance element,

11. Al resistor, comprising .a.resistance element

which includes a - plurality of. transverse parts. 60,

connected. to:.each other by end portions dis-
posed .in-spaced relation. at.each of the oppos_;te
longitudinal:sides. of the.element, and: pairs of
opposed:insulators.at.each, of .said. opposite.lon-

gitudinal . sides. disposed. in . spaced. confronting g5

relation :and. engaging. the -end. portions .only. of
said element. at said. opposite. sides, respectively,
of-said-element. for 'supporting the latter only
at. said. opposite longitudinal .sides :thereof, the.

end; portions at..one:side of the resistance ele- 79

ment, being positioned. hetween the confronting
surfaces.of. the insulators.of one of said. pairs
and the end portions -at the opposite. side  of.
said- elément. being. disposed between the. con-

fronting surfaces. of- the insulators. of. another. 75

. port1ons

10

pair, at least one. insulator of each of said pairs
havmg a p urallty of’ spaced means p1o:|ect1ng_
therefrom toward the opposmg insulator, re-
spec 'vely, said pro;lectmg ‘meahs overlappmg‘
adJacen end port1ons, respectlvely, of said ele- "
£ etalmng ‘said end portions against
movement in a d1rect1on 1nwardly of said end’
. 1nsulators having long1tud1nalj
*espectwely, and means “inelud- -
) \members engaging  said insu-
n sa1d grooves, respectively, for’ holdmg,w
‘,_ulatms in, the aforementloned pos1t10ns"‘

2. A res1stor . comprising a plurality of resistor
umts d1sposed in’ a acent relation, each ré~
sistor umt comprising a resistance element
wh1ch mcludes a plurahty of . transverse parts
connected to each other by end. port1ons dis-
posed in, spaced relatmn at each of the opp051te )
long1tud nal. sides of ‘the element, ‘and pairs of
opposed nsulators at each of said oDpposité lon="
g1tud1na] 1des d1sposed i spaced confrontmg

sa1d element at sald oppos1te s1des, respectwely,’

_of sald element for sug Ortll"lgu the latter only

and the end portlons at the oppos1te side of"
sald element bemg d1sposed betWeen the con-‘

I'E'- '

‘therefrom  toward ~the opposing 1nsulat01
spectlvel_y, sa_1d prOJectmg means overlappmg

’dlrectmn inwardly of said- end'j
1nsu1ators havmg long1tud1nal

rs 1ir 1 "grooves, respectlvely Tor holdmg
.insulators in the aforementioned positions’
(' _Cettain of “said ‘longitudinal members”
[ fmmon ‘to and engagmg the adJacent in-

relat1on at each of the oppos1te 1ong1tud1nal sides
of the 'lement and .bairs of opposed 1nsulators ‘at’
each of said oppomte long1tud1na1 sides dlsposed
in. sp ed controntmg relatmn and engaging the
end port ns only of said’ élement, ab said opposxte
s1des, respectlvely, of said element for supporting’
the latter only at said. opp051te longltudlnal sides
thereof theé end portlons at one side of the re51st-”
ance element bemg pos1t1oned between the con-
frontmg surfaces of the 1nsulat01s of " oneof sald
pa1rs and the end portlons at the opp051te s1'

frontmg surfaces of the 1nsulat0rs of another
pair, at least one 1nsulator of each of, said pairs
havmg a plurahty of spaced means’ prOJectmg
therefrom toward the opposmg 1nsu1ator, respéc-
tively, said. projecting means overlappmg adJa-
ceng end portmns respectwely, of said elemeént
for.. retammg sald end portmns against move~
ment in g d1rect10n 1nwardly of said end, 'por-
tions, said 1nsulators having longltudmal grooves
therein, respectwely, and, means. 1ncludmg lon~
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gitudinal members engaging said insulators in
said grooves, respectively, for holding said in-
sulators in the aforementioned positions thereof,
certain of gaid longitudinal members being com-
mon to and engaging the adjacent insulators of
adjacent resistor units, and means for releasably

securing said bars in spaced relation for hold- -

ing said insulators in said positions thereof.

14. A resistor, comprising a resistance element
which includes a plurality of transverse parts
connected to each other by end portions disposed
in spaced relation at each of the opposite longi-
tudinal sides of the element, and pairs of opposed
insulators at each of said opposite longitudinal
sides disposed in spaced confronting relation and
engaging the end portions only of said element
at said opposite sides, respectively, of said ele-
ment for supporting the latter only at said op-
posite longitudinal sides thereof, the end por-
tions at one side of the resistance element being
engaged between the confronting surfaces of the
insulators of one of said pairs and the end por-
tions at the opposite side of said element being
engaged between the confronting surfaces of the
insulators of another pair, at least one insulator
of each of said pairs having means projecting
therefrom toward its opposing insulator, respec-
tively, said means overlapping adjacent end por-
tions, respectively, of said element inwardly of
said end portions, respectively, and spacing mem-
bers between the confronting sides of the insula-
tors of each pair for preventing movement of the
companion insulators toward each other and pro-
viding clearance between the resistance element
and the insulators.

15. A resistor, comprising a resistance element
which includes a plurality of transverse parts
connected to each other by end portions disposed
in spaced relation at each of the opposite longi-
tudinal sides of the element, and pairs of opposed
insulators at each of said opposite longitudinal
sides disposed in spaced confronting relation and
engaging the end portions only of said element
at said opposite sides, respectively, of said ele-
ment for supporting the latter only at said op-
posite longitudinal sides thereof, the end portions

at one side of the resistance element being en-

gaged between the confronting surfaces of the in-
sulators of one of said pairs and the end portions
at the opposite side of said element being en-
gaged between the confronting surfaces of the
insulators of another pair, at least one insulator
of each of said pairs having means projecting
therefrom toward its opposing insulator, respec-
tively, said means overlapping adjacent end por-
tions, respectively, of said element inwardly of
said end portions, respectively, spacing members
between the confronting sides of the insulators
of each pair for preventing movement of the com-
panion insulators toward each other and provid-
ing clearance between the resistance element and
the insulators, and means engaging said insula-
tors for preventing movement of the companion
insulators away from each other and for prevent-
ing relative movement between the insulators
at one longitudinal side of the resistance element
and the insulators at the opposite longitudinal
side of said element.

16. A resistor, comprising a resistance element
which includes a plurality of transverse parts
connected to each other by end portions disposed
in spaced relation at each of the opposite longi-
tudinal sides of the element, and pairs of opposed
insulators at each of said opposite longitudinal
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sides disposed in spaced confronting relation and
engaging the end portions only of said element at
sald opposite sides, respectively, of said element
for. supporting the latter only at said opposite
longitudinal sides thereof, the end portions at one
side of the resistance element being engaged be-
tween the confronting surfaces of the insulators
of one. of said pairs and the end portions at the
opposite side of said element being engaged be-
tween the confronting surfaces of the insulators
of another pair, each of said insulators having a
series of spaced projections which are disposed
transversely of said end portions, respectively, of
the resistance element at their respective inner
sides. -

17. A resistor, comprising a resistance element
which includes a plurality of transverse parts
connected to each other by end portions disposed
in spaced relation at each of the opposite longi-
tudinal sides of the element, and pairs of opposed
insulators at each of said opposite longitudinal
sides disposed in spaced confronting relation and
engaging the end portions only of said element
at said opposite sides, respectively, of said ele-
ment for supporting the latter only at said op-
posite longitudinal sides thereof, the end por-
tions at one side of the resistance element being
engaged between the confronting surfaces of the
insulators of one of said pairs and the end por-
tions at the opposite side of said element being
engaged between the confronting surfaces of the
insulators of another pair, at least one insulator
of each of said pairs having means projecting
therefrom toward its opposing insulator, respec-
tively, said means overiapping adjacent end por-
tions, respectively, of said element inwardly of
said end portions, respectively, there being a plu-
rality of said pairs of insulators arranged in end
to end relation at each of said longitudinal sides
of the resistance element, said insulators having
grooves therein in their outer sides, and holding
Pars received in the grooves of the insulators
which are in said end to end relation, one bar be-
ing common to a plurality of insulators.

18. An insulator comprising a block of insula-
tion material having a series of spaced projec-
tions ab one of two opposite sides thereof and
a series of spaced fransverse grooves in said side
positioned in offset relation with respect to said
projections transversely and longitudinally of the
block, said projections having an axial dimen-
sion extending from a marginal edge portion of
said one opposite side to a point spaced {rom the
opposing marginal edge portion of said one op-
posite side and said grooves extending from said
opposing marginal edge portion to a point spaced
from said first mentioned marginal edge portion.

19. An insulator comprising a block of insula-
tion material having a series of spaced projec-
tions at one of two opposite sides thereof and a
series of spaced transverse grooves in said side
positioned in offset relation with respect to said
projections transversely and longitudinally of the
block, said projections having an axial dimen-
sion extending from a marginal edge portion of
said one opposite side to a point spaced from the
opposing marginal edge portion of said one op-
posite side and said grooves extending from said
opposing marginal edge portion to a point spaced
from said - first mentioned marginal edge por-
tion, and a longitudinal groove in the other of
said two opposite sides of said block. :

20. An insulator comprising a block of insula-
tion material having a series of spaced projec-
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tions at one of two opposite sides thereof and a
series of spaced fransverse grooves in said side
positioned in offset relation with respect to said
projections transversely and longitudinally of the
block, said projections having an axial dimen-

sion extending from a marginal edge portion of °

said one opposite side to a point spaced from the
opposing marginal edge portion of said one op-
posite side and said grooves extending from said
opposing marginal edge portion to a point spaced
from said first mentioned marginal edge portion,
and a longitudinal groove in the other of said two
opposite sides of said block, all of said projec-
tions and grooves extending depthwise in the di-
rection extending between said two sides of the
block.
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