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3 Claims,

My invention relates to magnetic structures,

and more particularly to electromagnets of the
variable reluctance type.
. It is a general object of my invention to pro-
vide new and nove! means, readily adjustable,
for controllably varying the reluctance of g mag-
netic structure.

It is & more specific object of my invention to
provide a magnetizable structure of variable re-
luctance which is simple and inexpensive to man-
ufacture and dursble ang reliabie in operation,

My Invention is pariicularly appiicable io mag-
netizsble structures for eleciromagnetic conirol
devices, such as relays aned the ke, My new
and improved siructure fings ¢ particular apnii-
cation in connecilon with elsst omagnetic 1
deiay reiays wherein $he relucs varigtion ad-
Justment meoy be wvtilized to contral ehie time sle-

. ment of $he relny,

My invention itse e meors fully unger
5t00d and iis various objecis and advantages
ther appreciated by referring now to the foliow-
ing defailed specification tak in conjunchion
with the accompanying drawing, in which Fig. 1
is & cross sectional sige view of an electromsag-
netic time delay relay lllustrating one embodi-
ment of my Invention; and Fg. 2 is an exploded
perspective view of g poriion of the magnetizable
irame of the relay at Fig. 1, showing in detail
the means for varying the magnetic reluctance of
that portion of the frame.

Referring now to the drawing, the eleciromag-
netic time delay relay which I have shown for
the purpose of illustrating one embodiment of
my Invention comprises a base | formed of &
suitable molded plastic insvlating material and
having mounted thereon a pair of fixed contacts

" 2. The contacts 2 are connected by electric con-
- ducting strap 8 to a pair of terminal connectors
4 disposed on opposite ends of the base {. Car-
ried also upon the base { is a housing § formed
of insulating material and provided with a cover
plate 6 of insulating material. The housing §
and the cover § may suitably be connected to
the ‘base 1 by a plurality of bolts (not shown)
‘passing through the cover & and threaded into
tapped inserts (not shown) in the base |. The
insulating cover ® is provided with g large rec-
tangular .aperture within which is mounted a
block T of electric conducting material. The
block 7 is fixedly connected to the insulating
cover 6 by bolts or the like (not shown), and is
provided with a pair of cylindrical apertures in
parallel spaced relation. Within the apertures
in the electric conducting block 7 are positioned

" upper ends by a pair of
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a pair of magnetizable core menibers 8.
magnetizable core members
conducting block T ang are

The
& project sbove the
surrounded st their

windings

energizing or
coils §.

A generally U-shapad freme 1
completed by magnetically Iinking ¢
of the core membpers o through &
netizable blocks 20 1 in end-
tion. The magnetis
sliding movement 1
i an uppsr ho
plastic insulani
head i ang
idly connecs

, each s

2 2o
provided with an enlarged o
for & purpose which wili be mor
hereinafier,

The relay shown af Mg, ?
armature {8 formed of magnetizabie meierial end
carrying a palr of slectrically connecied novable
bridging contacts 10 erranged for cooveration
with the fixed coniacis 2. At opposite ends of
the armature 15 are 5 pair of brackets {7 fixed
to the armature and carrying pair of upright
gulde rods i8. Each rog I8 is mounted for slid-
ing movement through s pair of aligned aper-
sures in the insulating cover § and the insulating
head member {f. 2 pair of helical biasing com-~
‘pression springs {% are disposed en the rods {8
between the insulating cover 5 and the armature
bracket 7. The springs {8 retain the armature

18 normally in a dropped out position with the

contacts £ and 16 in engagemeni.

Referring now more particularly to Pig. 2, the
magnetizable blocks I8 forming the upper con-
necting portion of the U-shaped relay frame be-
tween the upper ends of the coil cores 6 are of
fiat rectangular shape and are disposed in end-
to-end relation within the rectangular recess (s
(Fig. 1) in the lower side of the insulating hesd
{1, The rectangular recess !ic is longer than
the total length of the abutting blocks {8, there-
by to provide for sliding movemeni and separe-
tion of the blocks at their contiguous end sur-
faces. The blocks I6 are transversely siotted
across their opposite end surfaces, as af §Ce, ang




2,497,653

3 .
in these slots are positioned a pair of .arched
leaf springs 20. The leaf springs 20 are thus
interposed between opposite ends of the blocks
10 and ends of the rectangular recess |ia, thereby
to bias the magnetizable blocks 42 into end-to-
end sbutting engagement. .

In order to force the magnetizeble blocks {0
apart and to retain the blocks in variable spaced
apart relation against their bias, I provide & %a-
pered bolt 21 formed of non-maguetizable ma-
terial, such as brass or the like. The tapered
bolt 21 is threaded into a tapped and tapered
elliptical hole 22 formed partially in each of the
magnetizable blocks 10. The tapped hole 22 is
formed by oppositely conically receszing and
threading the blocks 10 along & center line which
lies parallel to and equally spaced from the con-
tiguous end surfaces of the blocks when the blocks
are held st or slightly beyond thelr position of
meximum separation. This tapping operaticn
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is conveniently carried out by Interpcsing be-

tween the blocks 8 shim having s thickness equal
to or slightly greater than the distance of maxi-
mum separation of the blocks, and then tapping
a tapered hole having its center line aé the cen-
ter of the sim. Such a shim may be of the order
of 5 to 7 mils in thickness. The bolt 2{ thus
serves as en adjusteble wedge, engaging the
blocks 10 along only the recessed or tapped portion
of their contiguous surfaces, and arranged either
to permit sbutting engagement of the blocks or
to retain the blocks in spaced apari relation
against their bias.” The extent to which the
blocks are spaced epart is determined by the
extent to which the tapered bolt 2f is screwed
down into the tapped and tapered hole 2828, The
spacing between the blocks determines the mag-
netic reluctance of the relay frame. - .

In order to lock the non-magnetizable bolt 21
in position and thus fix the adjustment of the
magnetizable blocks 8, the bols 2] is provided
with a control knob or head 28 which is suitably
formed of a molded plastic insulating material
and arranged for interlocking engagement with
the bolt head {8 The knob 23 is of larger di-
ameter than the bolt 21 and is provided around
its periphery with a plurality of flutes 23q, pref-
erahly cylindrical and having a radius of curva-
ture corresponding to the radius of curvature of
the bolt head {4 (Fig. 1). The bolt 2! and the
bolt i3 carrying the head (4 are so positioned
that when the bolt {3 is screwed down tightly,
the enlarged head 14 fits into one of the flules
2%a and locks the bolt 2{ against turning.

in operation, it will be understood that drop-
out of the relay is delayed for an appreciable
time inierval by the jacket 7 of electric con-
ducting material surrounding the lower por-
tions of the coil cores §. The precise length of
the drop-out interval is controllable by varying
the reluctance of the magnetic circuit of the
relay. This reluctance variation is accomplished
by adjusiably positioning the magnetizable
blocks i0 by means of the non-magnetizable ta-
pered boit 21.

When it is desired to change the reluctance of
the relay frame, the boit {3 is first withdrawn
until the enlarged head {4 is clear of engage-
ment with the control knobk 23. Loosening of
the boli I3 releases the clamping pressure upon
one of the blocks {0 and allows sliding move-
ment of this one block. The bolt 12 is then loos-
ened to permit movement of the other block 0.
Next, the control knob 23 and the bolt 2¢ are
turned to position the blocks §9 as desired. The
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bolts 12 and 13 are then tightened to clamp the
block 0 in position, the head 14 and the bolt I3
simultaneocusly locking the tapered bolt 2i in
position. ’

It will, of course, be understcod that a limited
amount of reluctance adjustment may be car-
ried out without joosening the bolt {2. In this
case, only one of the blocks 18 is movable within
the head i, so that reluctance variation may be
effected only within the limits of movement of
the one block (3. Indesd, if desired, the spring
28 in the block 18 which Is clamped by the bolt
12 may be omitted end the bolt 12 left tight In
clemping position at gll times. In this mode
of operation it is desirable, in order tc permit
2 meximum of sdjusting movement, thet the
block 10 clamped by the boit {2 be clamped in
its position of maximum refraction, thai is,
against the end of the recesg {{a.

While I have shown and described oriy a
preferred embodiment of my Invention by way
of illustration, i is evideni that many modifica-
tions will occur to those skilled in the art, and
I therefore intend in the appended cleims to
cover all such modifications as fall within the
true spirit and scope of my invention.

What I claim as new and desire o secure by
Letters Patent of the United States is:

1. In & maguetic structure of variable mag-
netic reluctance, a non-magnetizable base, a pair
of relatively movabie magnetizable members slid-
ably mounted on said base, spring meens inter-
posed between each of said members and said
base to bias sald members into abutting en-
gagement along a pealr of contiguous surfaces,
said members being conically tapped along a
center line lying parallel to and equally spaced
from seid surfaces when said members are spaced
apart, thereby jointly to provide a tapered bolt-
receiving aperture, and g tepered bolt of non-
magnetizable material positioned in said aper-
ture and arranged bo separate said members
ageinst their bias, thereby to comtrol the re-
luctance of said structure.

2. In g magnetic structure of varigble mag-
netic reluctance, & non-maghetizoble base hav-
ing g rectangular recess therein, a pair of blocks
of magnetizable material mounted for relative

- movement in said recess, spring means inter-
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posed between ot least one of sald blocks and
sald base at one end of sald recess to bias said
blocks into sbutting end-to-end relation, said
blocks being conically tappéd along @ center line
lying parallel fo and equally spaced from the
abutting end surfaces of said blocks when said
bilocks are spaced apart, thereby to provide a ta-
pered boli-receiving aperture, and a tapered bolt
of non-magnetizable material threaded into said
aperture and adjustably positionable to permit
engagement of said blocks or to retain said blocks
in variable spaced apart relation.

3. In s magnetic structure of variable meg-
netic reluctance, & base, g pair of relatively mov-
able magnetizable members slidably mounted
upon said base, spring means engaging said base
and sald members and arranged to bias saic
members inte abutting engagement along a pai
of contiguous surfaces, said members being coni.
cally tappred along a center line lying paralle] tc
and equelly spaced from said surfaces when saic
members are spaced apart thereby jointly ¢
provide & tapered bolt-receiving aperture, and ¢
tepered threaded bolt of non-magnetizable ma-
terial positioned in said aperture in engagement
with sald magnetizable members and arrangec
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to separate said members against their bias, y
thereby to control the reluctance of said struc- . UNITED STATES PATENTS
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