




2,922,855 
3 

faces. The parts in Figure 3.have been given the same 
numbers as the corresponding parts of Figure 1 followed 
by the Suffix “A.” In this example, the beveled faces 
are eliminated and the end portion of the electrode 4A 
is prowided With a notch or Irecess prowided by Iremoving 
a semi-circular segment from the circular electrode to 
provide a contact surface 14A extending parallel with 
the longitudinal axis of the electrode 4A. The end por 
tion of the other electrode2A is prowided with a similar 
notchor recessportion to form a contact face i2A which 
is paralel and normally spaced from the contact face 
14A. When the winding 16A is not energized, the elec 
trodes are in the position shown in Figure 3, and when 
the Winding 6Ais energized the two electrodes 2A and 
4A are attracted, thereby bringing the faces 12A and 
14A into engagement, In this example an alternative 
method of Securing the Kowar leads 8A and iA to the 
respective electrodes is illustrated, In this example, a 
hole is provided in the outer ends of the electrodes 2A 
and 4A, in Which the respective Kovar leads 8A and 
10A are inserted. The leads are then soldered to the 
respective electrodes by means of silver solder or other 
Suitable ineans. - - - 

AS in the previous example, the surfaces 12A and 14A 
Imay be coated with suitable Switch contact material, 
such as siver or other metal, but preferably this metal 
is appied in the form of narrow strips as indicated in 
Figure 4. The contact strip 24A on the face 4A of the 
electrode 2A ispositioned transversely with respectto the 
longitudinal axis of this electrode. However, the con 
tact Strip 26A on the other electrode ispositioned parallel 
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with the axis of the electrode so that the two contact 
strips 24A and 26A are perpendicular with respect to 
each other. However, a satisfactory arrangementis pro 
Vided Solongas they arepositioned crosswise with respect 
to each other whether they be perpendicular or at some 
leSSer angle, 

Figure 5 Shows a switch similarto that described above 
With a Shock-resistant mounting. In this example, parts 
Corresponding to those of the earier figures are denoted 
by corresponding numerals folowed by the suffix “B.” 
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The glass envelope 6B is mounted axially along the . 
central opening of a bobbin 30 of circularcross-section. 
The envelope 6B is resienty suspended in the center 
of this bobbin opening by a number ofradially-extending 
tension Spring members 32 (see also Figure 6) which 
are connected at their inner ends to two spaced colars 
34 fitted snugly around the glass envelope 6B. The 
outer ends of the spring members 32 are fastemed to the 
inmer surface of the central core 36 of the bobbin 30. 
The annular clearance between the envelope 6B and 
the inner Surface of the core 36permits substantial move 
ment of the envelope 6B without striking the bobbin 30. 
"The Winding 16B is supported by the bobbin 30 so that 
in this instance the windingis spaced a substantial dis 
ance from the enwelope. Around the windingis a casing 
37 of magneticallypermeable material, suchas “Perm 
aloy” prowiding a low reluctance return path for the 
control fitux. 

Figure 7 Shows another mounting arrangement in 
which each set of tension springs 32 has been replaced 
by a fiat spiral spring 38 having acentral part clasping 
the envelope 6Bandits outer part in compressive rela 
tionship With the inner surface of the core 36 

Figure 8 shows yet another shock-resistant Support in, 
Which Pairs of opposed resienty “soft" springs are con 
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nected between the projecting ends of the Kovar leads 
8 and 10 (not seenin Figure 8) and the inner surface 
of the central core 36 of the bobbin 30. Preferably the 
core 36is of insulating material, . ~ , 
From the foregoingit Wilbe seen that Ihave prowided 

a swich construction wel adapted tomeet the ends and 
objectiyes set forth above and which is subject, without 
exceeding the SCOpe ofthe invention, to various modifica 75 

and engage Said contact strips. 

Said beyeled contact faces. 

tions in order to bestadapt the Switch for each particular 
ISC, - 

What is claimed is: - 
1. A magnetic Switch device comprising a Sealed en 

velope, two electrodes of magnetizable material, said 
envelope and Said electrodes being cylindrical in con 
figuration with said electrodes being in spaced end-to-end 
relationship and in substantial alignment with the axis 
of Said envelope, and in axial alignment with each other, 
the adjacent ends of Said electrodes having oppositely 
tapered end portions, Said end portions being axially 
aligned and overlapping each other and having contact 
faces in closely Spaced relationship, means resiliently 
mountingat least one of Said electrodes in saidenvelope 
for motion of the end portion thereof toward the other 
end portion in a direction substantiallyperpendiculary 
to the axis of Said envelope, a sleeve of resilient flexible 
Imaterial Surrounding both of Saidend portions, and elec 
tromagnetic control means outside Said envelope for 
Imagnetizing Said electrodes, thereby to attract each other 
to fieX Said Sleeve Iaterally and engage Said contact faces. 

2, Amagnetic switch deviceas claimed in claim 1, and 
wherein said sleeve is of silicone rubber. -- 
3. A magnetic switch device comprising a relatively 

1ong generally cyindrical sealed envelope, a pair ofrigid 
generally cyindrical electrodes of magnetizable material, 
One in each end of Said envelope, Said electrodes being 
in Spaced end-to-end relationship and in axial alignment 
With each other and in alignment With the axis of said 
envelope, the adjacent ends of said electrodes being 
axialy aligned and having ofsettipportions overlapping 
each other and deining contact faces in closely spaced 
relationship, the opposite ends of said electrodes being 
relatively Widely spaced from each other, a pair of re 
Sient Support elements passing out through the opposite 
ends of Said Sealed enWelope, each of the opposite ends 
of Said electrodes being connected to one of said resient 
Support elements, Said electrodes Substantially filling the 
space Within Said cyindrical sealedenvelope, said resient 
Support elements being substantially more fiexible than 
Said electrodes, and electromagnetic control means out 
Side Said envelope formagnetizingsaidelectrodes, thereby 
to attract each other and engage said end portions. 

4. Amagnetic switch deviceasclaimed in claim 3, and 
Wherein said resilient supportelements are fiexible Kowar 
metal leads insulated fromeachother and axiallyaligned 
With each other and with said envelope and sealedinto 
the ends of the envelope. - - 
5. A magnetic switch device comprising a sealed en 

Welope, two electrodes of magnetizable material, said 
electrodes being in spaced end-to-end relationship and 
having longitudinal axes Substantiallyinalignment with 
each other, the adjacent ends of saidelectrodes being 
Substantially in axial alignment and having portions gen 
eraly tapered in opposite directions and overlapping 
each other and providing contact faces in closely spaced 
relationship, a first narrowstrip of comtact metal extend 
ing across one of Said contact faces, a second narrow 
strP of contact metal extending across the other of 
Said contact facesin a directiongenerally crosswise of 
Said first Strip, resient mounting means for saidelec 
trodes enablingsaid tapered portionsto move transwersely 
of Saidaxes andelectromagnetic control meansformag 
netizing said electrodes, thereby to. attract each other 

6. Amagnetic switch deviceas claimedinclaim 5, and 
wherein the adjacent ends of said electrodes are recessed 
a said closely spaced contact surfaces extend paralel 
With the longitudinal axes of the electrodes. 

7. Amagnetic switch deviceasclaimed inclaim 5, and Wherein said tapered portionshave parallel beveled con 
tagaces and Said stips of contact metal extendacross 
8. Amagneticswich deviceas daimedinciam 5, and 

including a sleeve of resient fiexible insulating material 
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surrounding the overlapping end portions of said elec 
trodes, Said Sleeve fieXing laterally in response to move 
ment of Said tapered end portions. 
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