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o all whom it may concern: s puide for the
Be it known that T, Beexmann E. Fen- spool 6 and «

Now, Jr., a citizen of the United State ™
siding at Milwaukse, in the connty of Mil

5 waukee and State of Wisconsin, have in

” vented new and useful Dprovements in
Solenoids. of which the following is & full,
clear, concise, and exact description, red
ence being had to the accompunying dra
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This invention reiates to Improvex
in solenoids. :  sides . : ;
In solencids it is customary to provide a comsiderable side puli to be exerted ow
the plungers thereof with 2 limited amount the plungér with conseguent wear on the
15 of lateral play to insure their free recipro- paris and delaved relense re plunger. 76
ation. . Such lateral play, however, has  The bushings 1 and 5, preferably of
" caused the plungers to be subjected to mag- brass, ave of such d nensions that the re-
netic side pull, especially where the sole- luctunce thereof is relatively great with ye-
noids are not provided with magnetic plugs. speet to the reluct ' th 3 i
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20 Thig, in twrn, has resudted In wear on gup aboui the
plunger and its guide and also in a tend- theveof n the
ency of the plunger to stick when the reluctance of ~pup betweer

»

solenoid -is deprived of current. Both of ger and
these results arve obvicusly objectionable small wit
“25 and this invention has among its dhject
so remsdy the aforesaid conditions as {0
render any wear on the paris or sticking
of the plunger negligible.
Figure 1 of the accompanying drawing,

frame

30 which shows a preferred embodiment of ihe wenr 85
invenmtion, is a side view of the solenoid, ( is niinimn
partially in scction, with the plunger in a1 :
attracted position; and Fig. 2.is a plan view magnetic lines of foree when the w
thereof. 1 s deprived of current and nublify

35 The solenoid illustrated compris i ol ool & magnetism iu the 3o
general;, » winding 1, a plung mao a quick refense of
therein and having a Hmited lateral plag T shouhi be noted, however,
and a magnetic frame 3 for the winding. ¢ of the hushings is practically
At the ends of the frame 8 through whidi 1 intlial attraction of the

a8

46 the magnetic flux passes to the plunger
a direction at vight angles to the laiter,
there is provided an area of reluctance of
s relative value hereinafter set forth. This
reluctance is preferably in the form of two

18 ,
A, in combination, a wid-
¢ therefor, a plunger

4 orinty £ 0
too gveriat the 100
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) 3
45 non-magnetic bushings 4 and.5 seated in movable inosaid wi
opposite ends of the frame to surround the onds of said frame, 2 tubular guide for suid

plunger. : phmger affording limited lateral play to the
Referring more specifically to the draw- latter for insuving iis free movement, uingd
ing, the winding 1 is coiled on a spool 6, 1 non-magnetic bushing at ench of the over-

59 which latéer is as thin as consistent with lapped ends of sald Trame, the reluciance i0s

its requisite stability in order that the maxi- of the wear air-gap resiali-
mum space within the frame may be uii- ing from 7 Wi planger
lized for the winding and thaf the b $aicd o 1§ refativel

. thereof may lie closely adjacent the ph with reloctance  of

55 ger. A thin tubular sleeve 7, comstibut bushing
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