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2 Claims.

This invention relates to electrical resistances
and refers particularly to those electrical resist-
ances which comprise a pack of spaced and
slotted plates of resistance metal. The object of
the invention is the provision of an improved
electrical resistance of this kind.

The invention consists broadly of an electrical
resistance structure comprising a number of
grids of the kind consisting of plates with slits
cut into them from opposite edges alternately,
said grids being clamped together in parallel
spaced relation with insulating spacer elements
interposed between them.

In order that the invention may be the more
clearly understood a resistance structure in
accordance therewith will now be described, ref-
erence being made to the accompanying draw-
ings, wherein: :

Figure 1 is a part sectional elevation of said
resistance structure shown in section on line
I—I of Figure 3;

Figure 2 is a perspective view of a portion of
the same with certain of the parts exploded;

Figure 3 is an elevation of the same looking
from the right of Figure 1 with part removed;

Figure 4 is a face view of a resistance element
slightly different from the one shown in Figure 3;

PFigure b is a section on line V-~V of Pigure 3.

Referring to these drawings the resistance
is built up of a number of similar grids § of
stamped resistance metal connected in series.

Each grid consists of a roughly rectangular
sheet of resistance metal with a number of spaced
cuts or slots 2 extending from each of two oppo-
site edges nearly to the other, the spaced slots
which extend from one end edge interleaving
those which extend, from the other edge, so that
the whole plate forms a grid having a long zig-
zag conductive path. The arrangement is such
that the two extremities of said conductive path
are located at opposite ends of the same edge of
the plate, and the plate is formed with extensions
8 which continue the conductive path at its two
extremities and project beyond the general line
of the said edge.

" A number of such plates { are mounted in
superimposed spaced relation as will be herein-
after described. The said end extensions 3 are
formed with apertures 4 and each of the two
sets of superimposed end extensions are coupled
together by means of a bolt 5, surrounded by an
insulating bush 6 passing through said apertures
4, said bushed bolt having circular conducting
spacers 1 threaded on it, between adjacent end
extensions 3. '
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Insulating washers 8 are provided on each bolt
5 so as to prevent alternate spacers 7 from afford-
ing electric contact between the end extensions 3
on each side as will be clear from Figure 1. Also
the insulating washers 8 on the one bolt 5 are in
staggered relation with respect to those on the
other, and it will thus be seen that the grids are
connected in series by means of the non-insu-
lated conducting spacers 1.

The bolts 5§ extend beyond the bank of grids |
and are connected at their ends by nuts 9 to
relatively massive supporting end plates 10.
Threaded on each bolt 5 just beyond the two
outermost grids ( are two insulating bushes (f
and 12. The bush I{ is pressed against the end
extension 3 of its adjacent grid by means of a
coil spring 13 which is in compression between
said bush 1 and a nut 14 screwed on the bolt 5.
This compresses the whole of the end extensions
3, spacers T and washers 8 together and also
compresses the insulating bush 12 between the
adjacent outermost end extension 3 and the
adjacent nut 8.

In practice the end extensions 3 are enlarged
at their extremities as clearly shown and the
apertures 4 in them take the form of notches
bifurcating the enlarged portions, and thus the
bolts § with the spacers on them can easily be
slipped into place sideways.

In Figure 3 the notches 4 for the two bolts 5
are shown differently orientated, whereas in
Figure 4 they are shown similarly orientated.
The reference 15 designates the terminal con-
necting plates for the whole series of grids.
These plates as shown, are each simply threaded
on to the appropriate bolt 5 between the appro-
priate end extension 3 and the adjacent spacer 1.

The plates { are also mounted on four bolts 16
passing through apertures 17 in said plates.
Each of these bolts 16 is surrounded by an insu-
lating bush 18 for insulating it from the plates |,
and each bolt 16 also has threaded on it a
number of insulating spacers 18 between adja-
cent plates. The apertures (T in each plate for
the four posts {6 take the form of four notches in
the edges of the plate. More particularly as
shown each of the edges from which the slots 2
extend have two of the notches {1 in it, the two
notches in each edge being roughly in line with
the two end slots 2 of the series which extend
from the opposite edge.

The insulating spacers {9 on the four posts {6
are also made so as to interengage with each
other and with the plates i and thus to eansure
correct location. To this end each of the plates
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{ is formed with four more apertures 20 respec-
tively close to the said notches 17, and the spacers
19 are extended so as to overlie these apertures
20, and each spacer 19 is formed with a project-
ing stud 21 on one side and with a corresponding
recess 22 on the other, the arrangement being
such that each stud 21 passes through the said
additional aperture 20 of the plate I at that side
and into the recess 22 of the spacer on the other
side of that plate. In practice each of the said
additional apertures 20 is constituted as shown
by a notch formed in the remote side of the
next slot 2, in the series extending from the same
edge, in the direction away from the end
extension.

It will be seen that, as so far described, near
each of those edges of each plate 4 from which
the interleaving slots 2 extend, two bolts 18 pass
through the plate and also two studs 21 aper-
taining to spacers 19 ‘threaded on said bolts.
These bolts and studs are as shown the same dis-
tance from the respective edge of the plate {,
lying on an imaginary line parailel to the said
edge. Where each of these imaginary lines in-
tersects the slots 2 in between, extending from
the respective edge, the plate is formed with fur-
thercircular apertures 238, and further insulating
spacers 24 are provided each having a stud 24a
at one side of it and a reces 25 on the other,
and these further insulating spacers are arranged
50 that the stud 24a of each one passes through
one of the further circular apertures 23 and into
the recess 25 of the next spacer 24, just as in the
case:of the studs 21 and recesses 22 of the spacers
which are threaded on the posts.

The series of plates { and intervening spacers
19 and 24 terminates with spacers {9 and 24 at
each end-of the series, and it will be seen that the
spaeers 19 and 24 at one end of the series will
have exposed studs whereas the spacers 18 and
24 at the other end of the series will have ex-
posed recesses. More particularly -at one end of
the series of plates and spacers, there will be two
rows of spacers 49 and 24 with exposed recesses
and at the other -end :of said series there will ba
two rows of spacers 19 and 24 with exposed studs.
Covering each of these four rows of spacers is a
refatively thick -and rigid metal strip 26. In the
case where the metal strip covers a row of spacers
with -exposed studs, as at the right hand side of
Figure 1, said metal strip 26 will be formed with
holes :as shown through which the studs project,
and, in the case where the metal strip 26 covers
a row of spacers with exposed recesses as at the
left hand side of Figure 1 and in Figure 2, said
metal strip has metal studs 27 (Figure 2) rivetted
to it which project into said recesses. Moreover
each of these two metal strips near its two ends
is formed with holes through which pass the two
bolts 4 6.

The metal strips 26 at the opposite ends of the
structure are clamped towards cne another by
means of nuts 28 screwed on said bolts at the one
end and corresponding nuts, not seen, at the other
end. Between'the nuts 28 and the metal strips 26
coil springs 29-are compressed.

The said four bolts 6 are rigidly secured at
their ends by means of nuts 30 te the aforesaid
supporting -end plates 0. To increase their
rigidity the metal strips 26 may be made of
channel section as shown with the channel walls
set outwardly from the pack.

The four corner spacers (9 are of oblong
form ras shown with rounded ends. The other
spacers 2@ are -circular. .
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All the insulating spacers are of ceramic ma-
terial for example “Steatite.” It will be ob-
served that the construction and arrangement is
such that the mechanical strain applied to the
spacers is relatively small.

As shown the cuts or slots 2 are widened to-
wards the edges of the plate | and where said
slots are not widened the metal strips between
them are pressed out of the plane of the plate al-
ternately in opposite directions as clearly shown
and ‘thus there is no danger of adjacent strips
making contact with each other.

Iclaim:

1. An electrical resistance structure comprising
a series of grid plates with slots formed therein
from opposite edges, said grid plates being in par-
allel spaced relation, clamping plates parallel to
said grid plates located on the outside of the two
outer ‘grid plates of the series, a plurality of in-

3 dividual insulating spacer elements between each

adjacent pair of grid plates and between ‘each
outer grid plate and the adjacent clamping plate,
each individual spacer element being formed ‘with
a stud projecting from one side ‘and with a re-

* cess in ‘the opposite side, a clamping plate 'on the

outside of one of the outer grid plate ‘being pro-
vided with projecting studs-and a clamping plate
on the outside of the other outer grid plate being
formed with apertures, each spacer element be-
tween grid plates having its stud passing through
an aperture in an adjacent grid plate and into s
Tecess in a spacer element on the other side :of
said grid plate, each spacer element between ‘the
first named clamping plate ‘and the -adjacent
outer grid plate having its recess in engagement
with .a stud of said clamping plate ang its stud
passing through an aperture in said :adjacent
outer grid plate and into the recess :of 4 Spacer
element on the other side of said 'grid plate, and
each spacer -clement between the second named
clamping plate and the adjacent outer grid plate
having its recess engaged by the stud of 2, -spaocer
element on the other side of said outer grid plate
passing through-an aperture in-said grid plate-and

 having its stud in engagement in an aperture of

said clamping plate, said spacer elements ‘being
located by said studs, recesses and apertures and
being without bolts passing through them, ‘and
means for drawing the clamping plates toward
one another and thereby clamping the grid plates
and spacer elements.

2. An electrical resistance structure ‘compris-
ing a series of grid plates with slots formed there-
in from opposite edges, said grid plates being in
paraliel spaced relation with the -edges from
which the slots extend in superimposed relation,
four elongated clamping plates parallel to said
grid plates located on the outside of the two outer
grid plates of the series respactively alongside the
four edges of said two outer grid plates from
which the slots extend, two rows of individusl
spacer elements between each adjacent pair of
grid plates, each of .said rows extending .along-
side the grid plate edges from which the slots are
extended, a row of individual spacer elements
between each clamping plate and the outer grid
plate adjacent thereto, each individual spacer
eiement being formed with a stud projecting from
one side and with a recess in the ‘opposite side,
two of said clamping plates being Pprovided ‘each
with a row of projecting studs, and the other ‘two
of said clamping plates being provided -each with
8 row of apertures, each spacer €lemernt ibetween
the adjacent grid plate having its stug ‘passing
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through an aperture in an adjacent grid plate
and into a recess in a spacer element on the
other side of said grid plate, each spacer element
between a studded clamping plate and the ad-
jacent outer grid plate having its recess in en-
gagement with a stud of said clamping plate and
its stud passing through an aperture in said ad-
jacent outer grid plate and into the recess of a
spacer element on the other side of said grid plate,
and each spacer element between an apertured
clamping plate and the adjacent outer grid plate
having its recess engaged by the stud of a spacer
element on the other side of said outer grid plate
passing through an aperture in said grid plate
and having its stud in engagement in an aperture
of said clamping plate, said spacer elements be-
ing located by said studs, recesses and apertures
and being without bolts passing through them,
and means for drawing the clamping plates to-
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6
ward one another and thereby clamping the grid
plates and spacer elements.
HAROLD H. MATTHEWS.
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