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This invention relates generally to electriecal
resistance structures snd more specifically to the
mounting structure for g plurality of sheet metal
resistors secured together in face to face gpaced
relationship.

The primary object of the invention is {0 pro-
vide a mount for a plurality of spaced resissor
grids which is temperature compensating in na-
ture for preventing the warping or deformation
of the grids when they become heated.

A more specific object of the invention is fo
provide a mounting frame for 3 plurality of ve-
sistors secursd together in spaced relationship
in which resilient temperature compensation ele-
ments are utilized 0 secure the resistors to the
mounting frame.

Another object of the invention is to provide a
mounting frame for a plurality of resistors se-
cured together in spaced relationship in which
a plurality of spring elements are utilized to se-
cure the resistors in the mounting frame, thereby
acting as shock absorbing and temperature com-
pensation elements.

A further object of the invention is to provide
a mounting frame for a plurality of resistors se-
cured together in spaced relationship by bolts,
in which spiral springs are utilized between the
securing bolts and the frame to connect the two
together while compensating for resistor expan-
sion within the frame under heat and while com-
pensating for vibration shoeks.

Another cbject of the invention is to provide
8 mounting frame for a bank of resistor elements
which are secured together in spaced nen-mov-
able relationship in which resilient elements are

utilized to connect the frame to the resistor bank:

for temperature and vibration shock compensa-
tion.

A further object of the invention is to provide
8 mounting frame for a bank of spaced resistors
In which resilient elements are utilized o con-
nect the bank of resistors to the frame in such
a manner as to aliow for a substantial expsusion
of the resistor hank longitudinally under heat
and to restrict any tendency toward iateral dis-
placement of the bank within the {frame.

With the foregoing and other objects in view,
the invention resides in the following specifica-
tion and appendad clalms, certain embodiments
and details of construction of which are shown in
the accompanying drawings in which:

Figure 1 is a partial end elevational view of g
typical resistor bank to which this invention is
applied;

Figure 2 is a partially sectioned view taken
along the line 2—2 of Fig. 1; and
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Figure 3 is 3 sectioned view in gside elevation
faken along the line 3—2 of Fig. 2.

Resistor grids expand and contract in service
due to heating, and unlesg the connection to the
mounting frame allows for this expansion, an un-
Necessary strain is set up in the grids causing
warping, breakage, and bossible short-circuiting,
The prior art has allowed for this expansion by
providing elongated holes in the end frame and
permitting the grid supporting bolts to move along
the elongated holes when the resistor grids were
heated. This method of mounting a resistor
bank necessitated the use of loose fitting washers
or collars over the elongated holes so as not to
restrict the movement of the support bolts, and
resulbed in a resistor bank with locse and rattling
end irames. This loosenesg permitted a general
deterioration and breakage of the entire resistor
hank and its ceramic insulating tubes and wash-
ers under heavy vibrationa]l strains.

The present invention provides a novel and
economical means for overcoming the ghove diffi-
culties encountered in the brior art.

Referring particularly tc Figure 1, g plurality
of spaced resisior grids | are mounted in a ear-.
rying frame shown generally at 2. The grids |
are genecrally of sheet metal and may be of any
desired configuration. The frame 2, which is.
shown consisting of end members 3 and 4, and a
head member § secured to the end members 3
and § by bolts § and 7 respectively, may be of any
desired construction, the exact detail of which
is not pertinent to the present invention. The
grids 1 are secured together in spaced relation-
ship on suppcort bolis 8 and 8. Insulating the.
grids from the bolts 8 and 9 are ceramic sleeves:
i3 ang 1 respectively. Ceramic washers {2 are
brovided over sleeves 18 and [1 to space the grids
laterally of each other. Connecting Jeads or
washers (not shown) may be provided for con-
necting the grids together in any desired relg-.
tionship, such connection not being pertinent to.
the invention.

Referring to Figures 2 and 3, the bolt 3 is seen
to project through hole {3 in end member 4,
Welded or otherwise secured to the bolt 8 at point
i4 is one end of a helical spring 5. The other
end of spring {5 is welded or otherwise secured
to the end member 4 at 6. The spring (5 is de~
sirably rather stiff in nature and is made of a
highly resilient steel alloy. A similar spring {5
also connects the other end of bolt 8 to the end
member 3, although this detail is not shown.

The holt § is shown in Fig. 1 to be tapped at
either end to receive threaded end member se-
curing holts {1. This construction, however, is
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not pertinent to the invention and mounting
springs 16 may be provided for bolt 8 in a manner
similar to that for bolt 8. When the springs 15
are used at all points of connection between the
polts and the frame members 3 and 8, the trans-
mission of vibrational shocks to grids 1, as applied
to the frame 2, is reduced to a minimum.

it is obvious that other spring designs, or
yubber, scould ‘he- substituted -for the ~gpring 18
as shown. “Rubber, however,. is 'subject. to rapid
deterioration under high heat conditions. Other
spring designs, such as coil springs obviously
could be used but are not preferred, as_the_heli-
¢al spring lends itself to ready connéction -and
will permit planar movement while -resisting
frans-planar movement.

The oreration of the invention is duite-chvious.
When electrical currents are applied to the-grids
{, they will heat up and expand in accordance
with their inherent ‘coefficient of expansion. The

“gprings 15 will- allow ‘such. expansion by, permit-
ting. the bolt & to. move upwardly as viewed in
‘the. figires. ~ The  sbrings’ 15 will,"at the Same
time, resist any tendency of the erids to, move
transversely of the planes of said springs, thereby
maintaining the longitudinal alignment of grids
| Normally then, under room temperature con-
dition, the. bolt-§ will be- held by the spring in
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_substantially central position within the holes. 13

in end members 3:.and 4. When the ‘grids:are
neated, the bolt-8-will move upwardly out:of its
central position. to~ compensate for: exp.a,n’sion -of
-grids: 1, and. when ‘the-grids are subjected to no
-electrical -currents,” and -eolder than-room- tem-
-perature -conditions exist,. the bolt 8- will. move
. downwardly from the central pposition.within the
holes 12 of the end members &.and 4, as the grids
contract.
Thus it is seen’ that-the invention- provides 2
novel and: secure -means-of: conneaching: a. resistor
" bank -to-a mounting frame while: simultaneously
allowing, in said-connection, for: expansion:and
“gontraction of the grids: of ‘the resistor-bank and
: for - aniy" tendency - toward -misalignment . of .the
-grids -of the: resistor:-bank.
What I-claim:is:
1.”An electrical resistance gtructure .comprising
5 frame -with:a pair of-end members; said:end
members being bored at one or more :points: to
< provide’ holes’ “therethrough,a pair: of resistor
- grid ‘supporting: bolts -carried- by said frame;- ab
least one: of said-bolts extending:-through ~the
‘Holes in the ‘end members of the frame and being
- of ‘substantially less"diameter than'the end mem-
. per hole, and g helical spring-connected to-each
~end ‘of thé belt and to the end- memberrin: the
‘plane of the-end -mémber to- permit.-expansion
i and- contraction.of the resistor-grid by allowing
ssid supporting bolt-to move.
.9.. An electrical résistance strueture comprising
o frame:with a pair of -end members, said:end
members being bored at one or- Imore: points -to
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provide holes therethrough, a pair of resistor grid
supporting bolls carried by said frame, at least
one of said bolts extending through the holes of
the end members of the frame and being of sub-
stantially less diameter than the end member
hole, and resilient means within the holes of the
end members and connecting between said end
members and said bolt to permit relative move-
.ment -of .the bolt with respect. to the frame.
‘3. Anelectrical resistance structure comprising
a frame with a pair of end members, said end
members being bored at one or more points to
provide holes therethrough, resistor grid support-
ing-means, and resilient means within the holes
-of-the end members and connecting between said
end members and said supporting means to per-
- it relative movement of the bolt with respect
to-the frame.
4. An electrical resistance structiure comprising
a frame with a pair of end members, said end
“members being bored at one- or Imore opposed
points to provide holes therethrough,-a resistor
grid supporiing means extending transversely-of
the end members and through the opposed holes
in the end meinbers, and resilient means within
“the holes of the end membpers -and connecting
hetween gaid end members and said supporting
weans $o pernrit the supporiing means to move
axially of the sald end members. ’
5. An electrical resistance structure comprising
a {rame with a pair of end ‘members, said end
“mombers being bored at two points to provide
majching holes therethrough, plural resistor or

“grid supporbing means extending transversely of

the end members and $hrough the opposed match-
ing holes in $he end members, and resilient means
within the holes of the end members and con-
. necting between said.end members.and said sup-
porting means to permit the supporting means

T 40 o move axislly of the said end members.
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. 8. An electrical vesistance structure comprising
s frame with a pair of end .members, said_end
members.-being . bored -at one or more opposed
noints- to provide holes therethrough, a resistor
grid supporbing means extending transversely of
-the.¢nd-mempers.and through the opposed holes
_in. the.end members, and helical spring means
. within the holes of the end members and con-
necting betwesn said end.members and said sup-
porting means to permit the supporting means
to . move axially of said end membeis. ’
-ROBERT E. DU BOIS.
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