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8 Claims.

This invention relates to electrical resistance
devices, and more particularly to an electrical
resistance device made up of a number of fixed
resistance sections or units, which is especially

5 adapted for use in radio receiving and transmit-
ting apparatus and in other electrical apparatus
and circuits requiring one or more fixed resist-
ances.

The invention also has in mind the pmVISlon
of means- for coupling a number of independent
resistance sections or units together into & rigid
assemby, forming a multiple resistance device,

10

each unit being in direct electrical contact with

its adjacent unit or units and the assembly pro-
viding a convenient means for centrally locating
or mounting a number of resistance sections or
units.

A further object is to prov1de flexibility in com-~
bining different resistance ranges to constitute
the individual resistance requirements of one or
more circuits.

The invention is also particularly useful in re-~
pairing burned out or broken resistances in estab-
lished circuits where a resistance is to be replaced
and a duplicate of the original cannot be ob-
tained because the manufacturer of the original
~apparatus has dlscontmued the manufacture
thereof.

The present invention, therefore, provides
means for building up independent fixed resist-
ances from units of standard resistances to pro-
duce a resistance device of the same ohmage as
the original unit which is to be replaced with com-

- paratively little expense. If has also been cus-
35 tomary to build resistance devices by winding in-
dependent resistance sections on an insulated
support and to tap off each section with end ter-
minals. Such resistance devices are objection-
able in view of the fact that should one section
burn out it necessitates the replacing of the en-
tire resistance device. In the present construc-
tion each independent unit while being electri-
cally connected to its adjacent unit or units can
be readily replaced with comparatwely little
expense.

‘With these objects in view, the mvention com-
prehends a multiple resistance device made up
of a number of fixed resistance units, each of
which is in electrical contact with its adjacent
unit or units, and which units are coupled to-
gether in end-to-end relation and may thus be
arranged or located at a central place in the
apparatus.

With these and other objects in view, the in-
vention also resides in certain novel features of
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construction and arrangement of parts as will be
more fully described and claimed hereinafter.

The invention is shown in the accompanying
drawing in which—

Figure 1 is a plan view of the multiple resist- 60
ance device embodying the said invention;

igure 2 is a view in elevation of the resistance
device shown in Figure 1;

Figure 3 is an end view of the said device;.
- Figure 4'is a plan view of one of the fixed re- 65

_sistance units with the metal container and in-

sulating covering removed to show the resistance
winding and the terminal connection therewith;

Figure 5 is a plan view of the non-conductor
core with the resistance winding thereon;

Figure 6 is a perspective view of one of the
end terminals;

Figure 7 is a perspective view of an end mem-
ber by which the device is mounted to a support;

Figure 8 is a perspective view of the coupling
member for coupling adjacent sections together;

Figure 9 is a . plan view of the metal blank
which forms the metal sheath or container of
a resistance unit;

Figure 10 is a plan view of the insulating mem-
ber adapted to be wrapped around thé core shown
in Figure 5;

PFigure 11 is a detailed fragmentary sectional
view through. Figure 1 approx1mately on the
line 11—11;

Figure 12 is an end view of the structure shown
in Figure 11;

Figure 13 is a perspective view of one of the
interinediate terminals;

Figure 14 is a modified form of resistance unit
having two intermediate terminals.

The resistance device 10 illustrated in the ac-
companying drawing comprises a plurality of
fixed resistance units 11, each of which is in
direct electrical contact with its adjacent unit
or units, adjacent units being coupled together
by a sleeve 12 and the end units being provided
with an end member 13 having a foot 14 by
which the device may be secured to a base. As =~ .
shown in Figure 1, the resistance device 10 com- 100
prises three fixed resistance units 11, which are .
coupled together by two sleeve members 12, but

70

80

85

90

95

‘it is to be understood that the said devices may

be made up of two or more of such resistance
units to provide the ohmage desired, and thus
constitute a multiple resistance device which may
be used in any desired circuit.

Rach of the fixed resistance units 11 comprises
a non-conductor core 15 upon which is wound
any desired length and any desired cross-sec-
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tional area of a resistance wire 16, adjacent con-
volutions or turns thereof being spaced a pre-
determined distance so that the said unit will
have a fixed resistance in proportion to its length.
5 The units 11 are also provided with end ter-
minal members 17 having a base 18, which are
superimposed upon one or more of the turns or
convolutions of the resistance wire 16 in pre-
determined spaced relation for each particular
length of unit, by which each unit of a given
length will have the same resistance. The core
15, together with the resistance wire 16 and the
base 18 of the terminals 17, are covered with a
strip of insulation, such as an asbestos sheet
which is .olled around the same to completely
enclose the resistance wire 16 and the base 18,
and is folded at the ends, as at 19, to cover the
ends of the core 15. A metal container or sheath
20 forms a jacket or covering for the unit, this
jacket being formed from a blank as shown in
Figure 9, which is cut to form an extension
presenting a clamping bar 21, the body of the
blank being apertured at 22. When the said
jacket is disposed upon the unit 11, the opposite
edges 23 and 24 thereof are arranged in close con-
fronting relation with the clamping bar 21 bent
to tightly compress or enclose each of the end
portions 19 of the insulating covering, thus se-
curely enclosing the parts within said jacket,
with the upstanding portions of the terminal
members 17 disposed in the recesses 22,

Constructed in this manner the unit 11 con-
stitutes a fixed and independent section, two or
more of which may be built up to form a multiple
resistance device of the desired ochmage resist-
ance to suit the requirements of any particular
circuit, it being understood that the units are
arranged in end-to-end relation with adjacent
terminals 17 in direct contact by which the sev~
eral resistance units may be coupled in series.
For this purpose the terminals 17 have their
upwardly extending portions 25 offset as at 26 in
order that the upper ends of adjacent terminals
will be in direct contact, the said ends being
provided with openings 27 for connecting the
device in an electrical circuit or circuits.

The sleeves 12 are constructed, as shown .in
Figure 8, to slidably receive two adjacent units
11 for holding the same in fixed assembled rela-
tion, the coupling snugly engaging the metal
container or jacket 20 and being provided with
a stop 28 punched inwardly from the body thereof
to limit the distance the units may be slid into
‘the coupling.

Instead of the multiple resistance device 10 be-
ing made up entirely of units 11, the same may

. consist. of one or more units 11 and one or more
resistance units 29 having one or more interme-
diate terminals 30 spaced as desired between the
end terminals 17, as shown in Figure 14. The
unit 29 is constructed in a manner similar to the
unit 11, the resistance wire 31 being of any de-
sired cross-sectional area and being wound upon
a non-conductor core 32, adjacent turns or con-
volutions being spaced apart at predetermined
distances to give the desired resistance between
adjacent terminals. The core 32 is notched at
its side edges, in which notches are arranged
the legs 33 of the intermediate terminals 30, it
being understood that the ends of the resistance
wire 31 are also wound about the core 32 beneath
the base 34 of the ferminals 30. An insulating
covering of asbestos or other material is also
wound upon the resistance wire 31, covering the
~ base 34 and the ends of the core 32, A metal
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Jjacket or containér is applied to this form of unit
substantially similar to the construction of the
jacket 20 for the unit 11, the unit 29 being of
a size to be snugly engaged by sleeve members
12 for coupling the same to an adjacent unit simi-
lar to the manner of coupling the units 11.

For the purpose of mounting the multiple re-
sistance device 10 upon a support, the end mem-
bers 13 are provided with a sleeve portion 35
adapted to slidably engage the end portion of
either unit 11 or the unit 29, the body of the
sleeve 35 being provided with a foot 14 in off-
set or stepped relation by which the same may
be secured to the base by means of a screw or
other securing means engaging an opening in
the said foot. This construction not only proper-
Iy supports the various units but spaces the units
above the support on which they are mounted,
whereby a good cooling action is secured as air
may freely circulate completely around the device.

As shown particularly in Figures 10 to 12, in-
clusive, there is provided a suitable insulation for
the core 15 with means for clamping the insula-
tion in place. As illustrated particularly in Fig-
ure 10, the insulation 36 is provided which is 100
adapted to be wrapped around the core 15 so
as to protect the same on top and bottom, both
sides and both ends. As shown in this Figure,
the sections 37 and 39 are adapted to be folded
over the top of the core 15, while the section 105
40 is at the bottom of the small sections 41 and
42 to cover the sides. If desired, sections 39
and 37 could be wide enough to overlap, but
ordinarily they are made to.abut while the end
sections 43 and 44 are made sufficiently long to 11
extend across the ends of the core 15 and be
folded therebeneath as indicated at 45 in Figure
11. From this figure it will be seen that the ter-
minals 17 -have their bottom plates 18 arranged
beneath the core but in electrical engagement
with the wires 16 thereof. The end flange 17’, as
shown in PFigure 6, extends across the ends of
the core 15 so that the remaining part may ex-
tend thereabove and through the respective aper-
tures 46 in the insulation 36.

By this arrangement the terminals may be easi-
ly and quickly mounted and held firmly in con-
tact with the resistance 16 while being insulated
from all other parts. The metal container or
jacket 20 is folded around on top of the insula-
tion 36 and the ends 21 are bent over as shown
in Figure 11, but are spaced from the upstand-
ing portion 25. The positioning of the jacket 20
in place and the bending of the parts thereof
until they present .a finished structure as shown
in Figures 1 to 3 results in the terminals being
firmly clamped in place so as to provide not only
a good mechanical structure but a good electrical
connection. The complete structure shown in
Figure 1, for instance, is known as a voltage di-
vider, because at each of the terminals current of
different voltage may be taken off. By providing
a flexible construction whereby any desired num-
ber of units may be useéd, the voltage may be
divided with ease as may be desired.

In addition, in case any cne unit should be-
come worn out or injured for any reason, it may
be quickly removed and another one substituted.
When the structure shown in Figure 14 is used 145
the various resistances are fixed, but under some ~~
circumstances they are very desirable. In this
form of the invention the end terminals are as
shown in Figure 11, but the intermediate termi-
nals are as shown in Figure 13 and are clamped j50
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in place by the insulation 36 and by a metal
cover similar to eover 20 but having suitable pro-
visions for accommodating the intermediate ter-
minals 30.

I claim:— i

1. A device of the character described compris-~
ing a plurality of resistance units arranged in
tandem having terminals at their respective ends,
each of said units having a metal casing and a
metal sleeve slidably fitted over the ends of ad-
jacent units for connecting the respective units
together so that the terminals thereof will be in
engagement, said sleeve being resilient and act-
ing not only to keep the adjacent units in align-
ment but to clamp the ends of adjacent units
to prevent accidental disengagement of the re-
spective units.

2. A voltage divider comprising a plurality of
independent resistance units, each unit having
a terminal at each end, each of the terminals be-
ing bent at the upper part so as to extend out-
wardly, and a coupling connecting the respective
units, each of the couplings consisting of a metal
sleeve open longitudinally at the top and pro-
vided with a central pressed-up portion for lim-
iting the movement of the unit within the cou-

. pling so that it will be centered as the terminals
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of the units extending into the coupling contact.

3. A resistance unit formed with a core, a
winding of resistance wire arranged thereon, a
terminal at each end, each of said terminals
having an L-shaped portion fitting against the
end and a lower surface near the end of the core
member and overlapping and contacting with a
plurality of turns of said winding, a covering of
insulation for the core, said covering having aper-
tures through which said terminals extend, said
insulation covering the bottom, ends and one
side of the terminals except the part that pro-
jects through the insulation, a metal covering
for holding the insulation in place and at the
same time clamping the terminal against said
windings, said metal covering being bent around
the core member and its winding, said covering
being formed with a bent over extension at each
end forming bars for holding the insulation at
the ends in place and at the same time clamping
the terminals in position and against movement
longitudinally of said core.

4. Tn a resistance of the character described, a
resistance unit having a core and a winding there-
on, a terminal at the end thereof, said terminal
having an upstanding contact portion, a flange
fitting against the end of said core and a base
overlapping said winding, and means for clamp-
ing the terminal in position so that said base
will press against certain turns of said winding,
said means including a covering insulation mem-
ber covering all of the terminals except the up-
standing portion and a metal member for clamp-
ing the insulation and terminal in position, said
metal member having a portion which straddles
the terminal and acts thereon to clamp the ter-
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minal against shifting longitudinally of said
core.
5. A resistance device adapted to combine a

" plurality of fixed resistances, comprising a length

of non-conducting material adapted to be used 80
as a core, a length of resistance wire wound over
said core, terminal clips positioned in engage-
ment with the ends of said wire, each of said ter-
minal clips having an upstanding portion, a base
fitting flatwise against part of said wire, an in- 88
sulating covering for said wire and part of said
clip, a metal sheathing positioned on top of said
insulating covering, said metal sheathing acting
to clamp the insulating material in position as
well as the terminals, said sheathing being formed
with a plurality of extending members straddling
the terminals and pressing the same against the
ends of said core. ’ _

6. A resistance unit comprising a core of in-
sulating material, a length of resistance wire
wound over the length of said core, a terminal
at each end of said core, each of said terminals
having an upstanding portion and a base, said
base extending under the core and into engage-
ment, with the end of said winding, the upstand-
ing portion being bent in a direction away from
the center of the core longitudinally thereof, a
covering of insulating material adapted to cover
the resistance wire and overlap the ends of the
core including the lower part of the respective
terminals, and a metal sheathing for clamping
the insulating material in position and said base
tightly against said wire, said sheathing having
means at each end extending over the insulation
at the ends straddling the terminals for holding 110
the terminals against moving longitudinally of
said core.

7. A voltage divider comprising a plurality of
independent resistance units, each unit having
a terminal at each end, and a metallic coupling 115
glidingly and frietionally connecting the respec-
tive units, each of said couplings consisting of a
metal member open at the top sufficiently to ac-
commodate the terminals of adjacent resistance
units, each coupling being provided with a pressed 120
up portion for limiting the movement of the re-
spective units within the coupling so that the
coupling will be centered as the terminals of the
units move into contact.

8. A voltage divider comprising a plurality of 128
independent resistance units, each unit being
provided with a metal casing having a notch at
each end, a terminal arranged at each end of each
unit, said terminals extending through said
notches but out of contact with the metal casing,
and a resilient sliding coupling for connecting
said units together end to end, said coupling pre-
senting a sleeve structure extending across the
bottom of the adjacent ends of the respective
units, across their respective edges and partly
over the top thereof to frictionally hold the re-
spective units in alignment and adjacent ter-
minals in engagement.
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