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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 novel means, readily adjustable, 
for controllably varying the reluctance of a mage 
netic structure. 

it is a more specific ooject, of my invention to 
provide a magnetizaoie structure of variable re 
luctance which is simple and inexpensive to man 
ufacture and curacie and reiaioie in operatiori. 
My invention is particulary epicalie to Inag 

Retizable structures fe' electrora agrešic coax's 
devices, such as reia.YS as: the like. May 38W: 
and improved structure finds 3, 33rticulia, appli 
cation it coniaecii), Yii, eac:"Y:2netic 3 
deiay reiays wisei E.G. "eitc. c variatic, sis 
justment, may be utilized: O CO: Yeti e tria:3 sea 
ment of the relay. 
My inventio, ises wi: G Figi's fully unti. 

stood and its various ojects aid adivantages : 
the appreciated by referring (ow to the foilios; e. 
ing detailed specificatio take3, as conjunctioS3. 
with the accompanying drawing, in which ig. 
is a cross sectionai side view of a, electronage 
retic time delay relay illustrating one embodies 
ment of my invention; and fig. 2 is an exploded 
perspective view of a portion of the magnetizable 
frame of the relay at Fig. , sinowing in detail 
the means for varying the magnetic reluctance of 
:at portion of the frame. 
Referring now to the drawing, the electromag 

hetic time delay relay which I have shown for 
ce purpose of iustrating one embodiment of 
iny invention comprises a base formed of a 
suitable molded plastic insulating material and 
having mounted thereon a pair of fixed contacts 
2. The contacts 2 are connected by electric con 
ducting strap 3 to a pair of terminal connectors 
is disposed on opposite ends of the base . Car 
iied also upon the base is a housing 5 formed 
of insulating materia and provided with a cover 
plate 6 of insulating material. The housing 5 
and the cover S may suitably be connected to 
the base by a plurality of bolts (not shown) 
passing through the cover 6 and threaded into 
tapped inserts (not shown) in the base . The 
insulating cover is is provided with a large rec 
tangular aperture within which is mounted a 
block of electric conducting material. The 
block T 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 blocle are positioned 

sia 

36 
a pair of magnetizable core members 8. The 
magnetizable core members 3 project above the 
Conducting block and are surrounded at their 
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upper ends by a pair of energizing windings 22 
cois S. 
A generally t-shaped frate fo: i.e. keiay is 

competed by magnetically linking is sppei eras 
of the core inenbers 3 ingough a gaig of ?nag 
netizacie iocks G diisgased i. exac-to-end rela 
tion. The magnetizatie toigcks C &re seated to 
sliding novenies, wishig as 'aciesagiii.22 "3cess E. 
i? an upper cuisi: g G. 32, fosted of gloities. 
piastic insisting 38&eria. The is died fiastic 
inead 8 and he 332 aggeSizakie locis B 
idly conscies: , 2e reisly coke : 
23, 280h Sc & 32 Sgig Shi'a 

C3 m 

iia; hi'eadies 
iii.33.ne's 3, T. 

s 
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is of 3, Si23 823. 
oioc: je Nio'73 : 
said oiš, is loose;35. 
provided with axi eria.ges. 
for a purpose whica Wii o3 
hereinafieg, 
The relay show: a 3 Eig. 3. ikaciicies & isc 8, 38... 

armature 5 formed o Raagnetizaisie Insteiai aid 
carrying a pair of electrically connected inovate 
bridging contacts 3 arranged for cooperatic;2 
with the fixed contacts 2. At opposite ends of 
the arrnature S are a pair of racketS fixed 
to the arrnature and carrying a pair of upright 
guide rods 8. Eaci soci 8 is mounted fox slid 
ing noverrent through a pair of aligned aper 
tures in the insulating cover S 2nd the insulating 
head member . A pair of helical biasing com 
pression springs 3 are disposed on the rods it 
between the insulating cover S and the armature 
bracket, . The springs 9 retain the ar: nature 
5 normally in a dropped out position with the 

contacts 2 and 6 in engagenner. 
Referring now more particularly to Fig. 2, the 

magnetizable blocks forming the upper con 
necting portion of the U-shaped relay frame bea 
tween the upper ends of the coil cores are g; 
flat, rectangular shape and are disposed in end 
to-end relation within the rectanguiar recess GS 
(Fig. ) in the lower side of the insulating heas: 
it. The rectangular recess a is ionger than 
the total length of the abutting blocks , there 
by to provide for sliding movement, and sepasa 
tion of the blocks at their contiguous end stir 
faces. The blocks are transversely siotted 
across their opposite end surfaces, as at Co., and 
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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 dia, thereby 
to bias the magnetizable blocks into end-to 
end abutting engagement. o 

In order to force the magnetizable blocks 0 
apart and to retain the blocks in variable Spaced 
apart relation against their bias, I provide a ta 
pered bolt 2 formed of non-magaetizable ma 
terial, such as brass or the like. The tapered 
bolt 2 is threaded into a tapped and tapered 
elliptical hole 22 formed partially in each of the 
magnetizable blocks le. The tapped hole 22 is 
formed by oppositely conically recessing and 
threading the blocks to along a center line which 
lies parallel to and equally spaced froxn the co 
tiguous end surfaces of the blocks when the blocks 
are held at or slightly beyond their position of 
maximum separation. This tapping operation 
is conveniently carried out by interposing be 
tween the blocks a shim having a thickness equal 
to or slightly greater than the distance of Anaxi 
mum separation of the blocks, and then tapping 
a tapered hole having its center line at the cel 
ter of the sim. Such a shin may be of the Order 
of 5 to 7 mills in thickness. The bolt 28 this 
serves as an adjustable wedge, engaging the 
blocks C along only the recessed or tapped portion 
of their contiguous surfaces, and arranged either 
to permit abutting engagement of the blocks or 
to retain the blocks in spaced apart, relation 
against their bias. The extent to which the 
blocks are spaced apart is determined by the 
extent to which the tapered toolt 2 is screwed 
down into the tapped and tapered hole 23. The 
spacing between the blocks determines the mag 
netic reluctance of the relay fraine. 
In order to lock the non-magnetizable bolt 2 

in position and thus fix the adjustment of the 
magnetizable blocks i8, the ol. 2 is provided 
with a control knob or head 23 which is suitably 
formed of a molded plastic insulating material 
and arranged for interlocking engagement. With 
the bolt head 3. The knob. 23 is of larger dis 
ameter than the bolt 2 and is provided around 
its periphery with a plurality of flutes 23a, pref 
erably cylindrical and having a radius of curva 
ture corresponding to the radius of curvature of 
the bolt head 4 (Fig. ). The bolt 2 and the 
bolt 3 carrying the head 4 are so positioned 
that when the bolt 3 is screwed down tightly, 
the enlarged head 34 fits into one of the flutes 
28t, 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 interval by the jacket of electric con 
ducting material surrounding the lower por 
tions of the coil cores 8. 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 adjustably positioning the magnetizable 
blocks iO by means of the non-magnetizable ta 
pered bolt 2. 
When it is desired to change the reluctance of 

the relay frame, the bolt 3 is first withdrawn 
until the enlarged head A4 is clear of engage 
ment with the control knob. 23. Loosening of 
the bolt 3 releases the clamping pressure upon 
one of the blocks C and allows sliding move 
ment of this one block. The bolt 2 is then Oos 
ened to permit movement of the other block 60. 
Next, the control knob. 23 and the bolt 2 are 
turned to position the blocks iO as desired. The 
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4. 
bolts 2 and are then tightened to camp the 
block O in position, the head 4 and the bolt 3 
simultaneously locking the tapered bolt 2 in 
position. 

It will, of course, be understood that a limited 
amount of reluctance adjustment may be car 
ried out without oosexing the bolt 2. In this 
case, only one of the blocks is movable within 
the head (, so that reluctance variation may be 
effected only within the limits of movement of 
the one block . Indeed, if desired, the spring 
2 in the block S which is clamped by the bolt 
2 may be omitted and the bolt 2 left tight in 

claraping position at a times. In this mode 
of operation it is desirable, in order to permit 
a maximum of adjusting movement, that the 
olock clampad by the boit 2 be ciamped in 
its position of Inagiri Ruin retraction, that is, 
against the end of the recess a. 
While I have shown and described only a 

preferred embodiment of my invention by way 
of illustration, it is evident that many modifica 
tions will occur to those skilled in the art, and 

therefore intend in the appended claims to 
cover all Such sodifications as fall within the 
true spirit and scope of any invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
. In a magnetic structure of variable mag 

netic reluctance, a non-magnetizable base, a pair 
of relatively movable Iaagnetizable members slid 
ably mounted on said base, spring means inter 
posed between each of Said members and said 
base to bias Sald Eraembers into abutting en 
gagement along a pair of contiguous surfaces, 
Said Yembers being conically tapped along a 
center line lying parallel to and equally spaced 
from Said surfaces when said members are spaced 
apart, thereby jointly to provide a tapered bolt 
receiving aperture, and a tapered bolt of non 
magnetizable naterial positioned in said aper. 
ture and arranged to separate said members 
against their bias, thereby to control the re 
luctance of said structure. 

2. In a Cagnetic structure of variable mag 
netic reluctance, a non-magnetizable base hav 
ing a rectangular recess thereira, a pair of blocks 
of magnetizable material mounted for relative 
noveEnent in said recess, spring means inter 
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posed between 28 least one of said blocks and 
said base at one end of Said recess to bias said 
blocks into abutting end-to-end relation, said 
blocks being conically tapped along a center line 
lying parallel to and equally spaced from the 
abutting end surfaces of said blocks when said 
blocks are spaced apart, thereby to provide a ta 
pered bolt-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 a magnetic structure of variable mag 
netic reluctance, a base, a pair of relatively mov. 
able magnetizable members slidably mounted 
upon said base, Spring means engaging said base 
and Said members and arranged to bias saic 
members into abutting engagement along a pain 
of contiguous surfaces, said members being coni. 
cally tapped along a center line lying parallel to 
and equally spaced from said surfaces when saic 
members are spaced apart thereby jointly to 
provide a tapered bolt-receiving aperture, and a 
tapered threaded bolt of non-magnetizable ma. 
terial positioned in said aperture in engagemen 
with said magnetizable members and arranged 
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to separate said members against their bias, f 
thereby to control the reluctance of Said struc- UNITED STATES PATENTS 
ture. Number Name Date 

CAR. E. BAZLEY. 1976,584 Stickney ------------ Oct. 9, 1934 
5 2,055,175 Franz ------------- Sept. 22, 1936 REFERENCES CTED 
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file of this patent: 

  


