
B, E, FER NOW, Jr., 
SOENOD, 

APPLICATION FLED APR, 8, 19 4. 

{ 

ps, e. 
M. 

// A 

---- -- . È 

Patiented (bet, 3, 

{ 
/ %cific M 

, - . A 

38%. 

3. i-a-ga-s, pi 

1,199,975, 

'ove 

  



2 

Ai. 

4. 

5 

5 

HARERAER, CFS.C. COMERS:, ; is 
WSCCNS. 

Agplication 

To all whom it may concen: 
Be it known that I, BERNHARD E. Fe:- 

Now, Jr., a citizen of the United States, 'e- 
siding at Milwaukee, in the county of viii 
Waukee and State of Wisconsin, have it 
yented new and useful improvements i 
Solenoids, of which tie following is a tii, 
clear, concise, and exact description, refer 
ence being had to the accompanying tri 
ing, forming & art of this specifica gian. 
This invention relates to improvements 

in solenoids. in solenoids it is customary to provide 
the plungers thereof with a limited amoun: 
of lateral play to insure their free recipro 
ration. Such lateral play, however, has 
caused the plungers to be subjected to mag 
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netic side pull, especially where the sci 
noids are not provided with magnetic ligs. 
This, in turn, has resulted in wear on the 
plunger and its guide and also is a geidi 
ency of the plunger to stici when the 
solenoid is deprived of current. Both of 
these results are obviously objectionable 
and this inventioi has among its objects to 
so remedy the aforesaid conditi{}is as go 
render any wear on the paris, or sticking 
of the pittinger negligible. 

Figure 1 of the accompanying drawing, 
which shows a preferred embodiment of the 
invention, is a side view of the solenoid. 
partially in section, with the plinger in 
attracted position; and Fig. 2 is a plain view 
thereof. 
The solenoid illusti'aged conj}rises, in 

generai, a winding 1, a plunge: 2 naos : big 
the ein and having a limited latei'ai pia.' 
and a magnetic frame 3 for he windiya; 
At the ends of the frame 3 through Shi 
the magnetic flux passes to the liftinger in 
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a direction at right angles to the latter, 
there is provided an area of reluctance of 
a reiative value hereinafter set forth. This 
reluctance is preferably in the foria of iv (; 
non-magnetic bushings 4 and . 5 seated in 
opposite ends of the frame to surround the 
plunger. 

Referring more specifically to the draw 
ing, the winding i is coiied on a spool. 3, 
which latter is as thin as consistent with 
its requisite stability in order that the maxi 
mum space within the frame may be iii 
lized for the winding and that the SH2's 
thereof may lie closely adjacent the pili 
ger. A thin itibatai steeve 'i, costituting 
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is thus a 
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glide io, the pilleger, its within the Spool. 6 aid extends through the frame. 
}}}}{2} : (); this; sleev's 7 is 

* (iia aeter of the 

iii. 
pilinger' with conse: 

paris a di delayed releas 
The lishings 4 and 5, preferably of 

brass, are of such diaensions that the re 
itic{:}ce thereof is relatively great 
spec: :o the 3'elicia ince of the maxiini in : 
gai; aboli tile liling'ei die is a tert: i. 
the 'eof ii) the sieve f. in other words (i. 
reiicial ice of the air-gap betwee: he 
$28 and the stagnetic frame is 'eat 
sia il with respect to 3 he total reitet: it 

i. 

Weil' (i) th: 

i: 

e ai. lic sleeve, if it i. 2; 
-- parts. She is 

i etc atti'it (; (1) (; ; ; 
iy 
isities if tie in 

proxiia: tely eit aiized size 
reticta ince iisereabout is substantially 
form, sini according: wear givy 
pilinger and its sticise is iniini 
bishii) is -- a ... it is 
nhagnetic ines if force when the vini 

is depriv kini, and lilify . 
*{{ {}i any 'esii i}} agi ei is is tis: 

Y ly eficii r a fiek release of 
the pilige?", it sini: i if it fed, he way st. 

a is giet'. the 
i:ite it 'ing in it i: i af{}': 'tio) 

is insis is practic: ; 
(i tic 

it lation, a wild 
tiei'efo', a pins re' 
:ig ice (veila the (3 

it ording 
insting its free in overient, : i) { 

a lion-stagnetic bishing at each of the over 
? jet ends of Sait i’ame, the rei cance i{5 

the Inaxii; ' ', it: ' air-g: "es: - 

iiii i 
b}}shings. 

  

  



ii. ex:iiilatio}}, a sleeve, 
a vi)agnetic fame ii). 

: sleeve, aid a 
said fraine and 

: - i: viig a reluctance 
h of naximit in fill: greater than 

c{a}ce (i said gleeve adjacent said 
aid a value Seiatively gi'eat, 

. 3e33, 8 in 3 religiance of the inaxi 

nails air gap l'esulting from the late: 
play of said piunger adjacent, said frare. 

in witness whereof, have he'eunto sub 
Scribed Eay inaire in the presence of two 
Witnesses. 

BERN HARD E. FERNOW, Jr. 
Witnesses: 

S. F. WATson, 
T. H.A 3AST. 

  

  

    

  

  


