2207004 El ectromagnet with Permanent Magnet Hel d by a Cage. The present
invention relates to a polarized electromagnet and-nore particularly to
~means to maintain the permanent polarizing nmagnet and various pieces /
mechani cal ly connected to.iit: There age known from FR- A- Qogﬁaz(p}gp&l ari 3ed
el ectromagnets in which a permanent nagnet is interposed e an
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anot her ai po@RRNRRLVESSN AL S A Xt ahadlvalsudi piered méchifically
contrary only 1 n the 'nei ghborhood of one or two faces of one of the pole

pi eces at gofihakted to 8.t he other. pole piece. FR-A-2 358 006 is
principally concerned wth nagnetic circuits permtting basically to
effect certain functiMirere Bare hekrnewnonfreom cBRsAract388 o0PO6hcBelarizaft s

I nvol ves certain problens. G ue connections are not readi_lx accuggte ana :
i ntroduce sipptaemacmets r igap¥hiche acPRERANANt; RAFERt 18y S1RFRTBPSERA,

t) f rivet tly, t id i th | Sl fegt '
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preci se mMegaug MNCh JE H7%9xL8rAaECEB1S plece farther from the winding.

\qi, A magnetic core movable axially in the winding carries at

each end pole flanges of which at least cne is disposed in an
air gap between two péla -faces belonging respectively to the
internal and external pole piéces.

According to whether it is desired to provide a
bistable or monostable aslectromagnet, the other pole flange
extends into another air _gapi between internal and external
pole pieces or on.the contrary oniy in the neighborhocod of
one or two faces of one of the pole pieces at a distance from
the other pole piece. | .

FR-A-2 358 006 is principally concerned with

‘/\‘ :

magnetic cilrcuits pernitting 'basically to effect certain
functions. But the econcmical construction of these circuits
, involves certain problems. Glue con:mections are not readily accurat'e
and ihtroduce. supplemental air gaps.” The
mechanical securement systems of 'the type of rivets are
costly to provide with precision and affect the maqneti_c
flux.
The object of the invention is thus to provide

sinple, effective, precise means which are easy to assemble



et

2 and are free fromdel eterious effects on the magnetic field, to effect
the assenbly of the two pole pieces and the permanent nmagnet in an

el ectromagnet of the designated type. The invention thus provides an

e

pi ece,

eLgctronagnet conprising an induction winding and first and second magnetic
ces novable relative to each other, the first device conprising a core
ounded by the w nding, the second device conprising an internal pole
relatively close to the winding and an external pole piece

relatively far fromthe wi ndi ng, a permargent nagnet interposed between the

ext er nal
side of the w

and |nternal ol e pieces, the core carrying opposite at | east one

R Gre Soee #%g’@letssbe% gffegtsapp § m#cs fieldned
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precision relative to the external pole piece.

t he internal
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t he pol e pieces and the permanent nmagnet relative to each other agai nst
di spl acenent s tsuawsunded| by cthe dndiggpttite econdl device acomprdstingagnet . |t
has indeed been determ ned accordlng to

-

internal pole piece, relatively close to the w;nding and an
external pq;e piece relatively far from the winding, a permanent
magnet interpdsed between the external and internal pole pieces,
the core carrying opposite at least one side 6f the winding a
polé“flange disposed in an air Qap which is defined between the
internal and external pole pxeces, characterized by a
non-magnetic cage snap fastened on the external pole piece and
comprising for the permanent magnet and for the internal pole
piece respective recesses defined by faces retaining said
permanent magnet and internal pole piece against displacements
transverse to the magnetic axis of the permanent magnet.

The nmethod of assembly by snapping in assures .
precise positioning without difficulty. The cage -may thus be
positioned with precision relative to the external pole
piece. The precise pouitioning of the internal po:l.e piece
can then take place. |

The cage positions and retains the pole pieces and
the permanent nmagnet rolativo to each other sgainst

displacenants transversely of ‘the naqnotic axis of the

permanent magnet. . It has indeed been determined according to



the invention that the novenents in the magnetic direction are effectively
countered by the force of attraction exerted by the permanent magnet op ,
each of the pole pieces. In a preferred enbodi nent of the invention, en the
side of the internal pole piece renote fr@nmthe air gap, the cage def iies a
recess for a magnetic |obe which is in nmagnetic contact with the external

pol e pi ece andth@ cinviehtien wldt atha amovemehtecoiwnthie thegwet s nairagtton
pi ece a second air gap in which a second pole flange of the core is novable
rel ative to therextefifagtively pcountevedbyn they fonceof cattrabtiont bxerted
second pol e flange engages the external pole piece and a position in which

the second pol BYf theyPermangnt monek onmachyif the pale piecesed a

monostable eletromagnet. In fact, in the t posi ti.ons .of the .novabl e
devi ce, the second pole flang ?shnﬁé*{%ﬂv&)y‘!‘gm tBEt ﬁ'@%xi@?’ﬂﬁt‘°n'
pol e pi ece. nghg;?(ﬁn%rl%rg. JRUEKE §8pesnbh® retain the nobile device in the

position in wh (e magnetic circuit of the permanent nagnet is closed,
which is to say the position in ich the fir t polge fl e 1810, contact
with the inter REEEpBRECSH EETOUeH & LATY RS AY rgdﬁo't Ft%heenémpgessc}égﬂfﬁ? o%gh t he
core, the firstepelsg Foanae magreriintixbmiwipiatre s coe magre P neprhact

magnet, the exterpal pole piece, _and t. dd A WEs HPchhis
embodi nent, th¥*& géhﬁaier’fttzfirﬁsae“t Fe eot#elr_blecnesgag%q'gg%r?i%én agal nsttt h

external pol e preasveFisies regimn DHrihe Exrenil HAke RieFS| ﬁFEBESaﬁart he

| obe separatel y Lr oW GRGREOE FeddiiNpd 10/ £l dHddRdy €Ré céoReSigunbvanleheet
relative to the external pole piece, between a position iw
which the second péie flange engages the external pole
piece and'arpbsition:in'which the second pole flange is

adjacent the lobe.

_ There is thus provided a monostable electromagnet.
In fact, in the two positions of the movable device, the
second pdié 'f.l.énge is magnetically connected to the 'oxteml
pole piecs. The permanent magnet tends to retain the mobile
device in the -poiition_ in which the magnetic circuit of the
permanent magnet is ciond, which is to say the position in
which the first péh. .ﬂ.an_ge is in contact with the internal
pole piece, the uénétic ci:cﬁi_t- therni passing through the
cﬁ:q, ‘the girst pohﬂ”‘ flange, . the internal pole piece, the
p.mt magnet, the ixﬁorn_nl pole piecs, and the second
pole flange. | | o _ |
In this onbéainont.,- the cage maintains the lobe in
good position against the external pole piece. This permits
providing the external pole piece and the ‘lobe i;epatatoly
f.z:on each ‘other from ci.mplo primary materials such as chcgt
netal. PR-A-2 358 ods snéqutn instead to provide the



nmet al . FR-A-2 358 006 suggests instead to provide the 4 external pole
pi ece and the | obe as a'single piece or to assenble themso that they wll
ronsthtute a single piece, which is conplicated fromthe standpoint of
consiruction. Qher features and advantages of the invention will appear
fromthe foll owing description. In the acconpanying draw ngs, given by way
of non- limting exanple: - Figure 1 is"a half-view of an el ectronagnet
according to ' Nt da Q8 - v 421 LLUIT i ctiye view of the
eXerivant bile ‘pfddl Gnd 'thé RBLIPHE! 4C SN iR%e or to

- external pole piece; - Figur I's a perspecfive view of
cages- on an caba oS Cthém Fi b Xi S8 Gt i i f
g g soFitHete éhe§ #113X Gbnkt PEELECHl é§§§}¥h§wkgﬁé

the fixed magnetic device; - Figure 5 is a cross sectional vie
V-V of Figurewhichnds cemplicatdd froe e citamipd e obst 88nkbE8ER2bRPO! €
piece. In the illustrated exanple, the el ectromagnet conprises a wnding 11

whose turns are fornmed @themdsatitmes andadvehtdgesost 1dke apfvadbiohn@ill
first magnetic device, .or nobile device, conprises a nmagnetic core 12

whi ch slides 2RPSpEy frem the ficdlowing descriptiion. The core 12
carries, beyond the fIari%e 1la of the w ndi ng , a first pole flange 14a
and, beyond the accompanying drawings, given by way of non-

limiting example:
| - Figure 1 is a half-view of an electromagnet

aéc_ording to the invention;

- - Figure 2 is a perspective view of the external .
pole piece; |
- Figure 3 is a perspective view of one of the two
cages on an enlarged scale: |
- Figure 4 is an axial cross sectional view of the
tixed magnetic device; | |
o - Figure 5 is a cross sectional view on the 1line
V=V of Figure 1; and |
- Pigure 6 is a pei‘spective viéw of the internal
k/ | pola. piece. | |

In the illustrated exampie, the electromagnet
comprises a winding 11 whose turﬁs are formed on a body 1llec-
having end flanges lla and 11b.

The first magnetic device, or mobile device,
comprises a magnetic core 12 which slides axially in the
interior of tha' winding. ~ The core 12 carries, beyond the
flange 11a of the wiﬁding , a first pole flange 14a and, beyond
the flange 11b a second pole flange 14b. - |

The eléctromagnet comprises alsc a second magnetic

‘device-=or .f.ixed'deviceé-comprising an external pole piece 61



the flange 11b a second pole flange 14b. The el ectromagnet conprises also a
second nmagnetic device--or fixed device--conprising an-external pole piece
61 5inthe formof a rectangular frane whose two opposite faces 30a and
30b have central holes 62a and 62b in which are engaged slidably the endg;
12a and 12b of the core 12, situ- ated5beyond the pole flanges 14a and -
14b. The external pole piece 61 is nade froma strip of nagnetic netal
bent four tixfestBe ?QFF‘] ofo 2 hEectapgnlsreframe (whase | tweonppositiet [fasmeh

th | 8 | t hrough axis W _of th i ndi ng. Th ti
ganir sotnhgs%crbgns P?ﬁf%éigg)”ﬁv\rﬁguﬁgﬁyﬁac_’é@gﬁf_aﬁ?;zimag@'l' ngb TH& pghfggnlsaolgi)a
d 30b } - t | t th ' 29
e parall oL SLEURLy Yl oule 10 ppg, 108 GF thereoBR 2zt
the el ectrogR@Pibepid Blia! PeNWltianges VWaa ARA flg;}f«;i ts ug{égdem\g%glaﬁoi%e

VW of each portion 29 of the external pole piece [acent ~oné
pol e faces, pilaeeSoe1lh igol adec®rici &xatRip Of AagRakle! ngLE’ BBAR N foy

magnet 17. The other pole face of each of the magnets 17, turned towar
the axis VWtines aaff a®01it so rthptc-the vewdnendsalwill ebpi dae d6ntdbe HWaad
turned toward the axis W' of each portion 29 of -the external pole piece is
nor eover i ne®sfnePthegonphctPIAne BHoRassisie Ibneugh ofxismayvetiaf the
mat eri al and. whi ch ext eg s toward the axis g\l{us bet ween t he magnet 17 and

the portion”398'®f the eXPeP? 190 SO0 el 8 Eanstidiutied oB¥ Swonhals-
parallel epi ﬁgils %pf %hcrﬁdﬁaf | atl‘&‘x%nl‘i)doﬁ?]:g%é e!!Oa ‘and 30b are perpen-

dicular to the axis | v, The two other pdrtions 29 arev
parallel to the 'aﬂlxis: vv", .and eiren parallel to the plane of
- symmetry °:. the __electromagn_e_t, passing through axis VvV',

The face | turned toward _a:?is_ VV' of each portion 29
of the external pole piece 61 is adjacent one of the pole
faces, the South pole faéo for e:émpl__e, of a respective
permanent _magne_t_'._ 17.  The o’tlﬁer pole face of éach of the
magnets 17, turnid toward the axis _V‘-I'., is adjacent a respec-
tive internal p_c_ﬁ_le_a piece 16. | |

The ﬁco turﬁed toward the Qxis VV' of each portion
29 of the extarnal pole Piece is moreover in magnétic contact
with a pola: lobe _36__ made of a maghetic material and which
extends toward the axis Vv' betWeeﬁ th.g_ mag-ﬁef 17 and tha
portion 30b ot_ the exﬁe?na_l'polo pi._e_'ce 61-.. .E.a'ch polar lobe
36 .hgs a pgrallclepipedhl -s__'hapo _ﬁh_i_'ch_ié flattened parallel
to ﬁhe_ plane of the pq:tiori 30b. The free distaﬁc& between
the pprtiofi a_ob gﬁd t.he:. face 36a of the _poia_r lobe 36 turned
i:oﬁard the port:.ior_x' 3ob is equal to the. ._ freé distaﬁce between
the _porgion: 30a and Ap end fécq_ 274 ylxlul; wach .I..nLerna_l pole

piece 16 preéents to the _partio_ri 3_o.a.._ Each lobe 36 is spaced



to the plane of the portion 30b. The free distance between the portion 30b
and the face 36a of the'polar |obe 36 turned toward the portion 30b is
equal-~-to the free distance between the portion 30a and an end face 27a

whi ch ;each internal pole piece 16 presents to the portion 30a. Each | obe
36 i s spaced 6 fromthe magnet 17 andgthe neighboring internal pole

pi ece 16. The pole flange 14a of the core 12 is engaged in two air gaps 2ba

formed each-bdwomenthéemagietacs 2084 okhena@ighivr ingceatdénald gda piece
portion 30a of the external pole piece 61. The other pole flange 14b." of
core 12 is di §esed in the air spaces 25b provided each by the face 36a of
one of the | obes 36 and _the portion 30b of the external pole piece 61.

Mor eover, the spacing bétVedPlthellpege ¥4 R thecorr) l£b1$se§ﬁéﬁe§hém two

when the pol e fl i i i th i gn_30a, the_pol
lange 14b i SR GHRGCASY, ERTPRS PARLG bastnah YHarerhc2hsko Hisith qum pg
In contact W eRel B A6 ¥d : ﬁ’é £Ré ?85@&8@'0893' %fp't‘i‘x(‘ceseag'@ezfﬁ{p%éé’%?eg%ece

flange 14b is In Contact w he poftlon of the externa

61. Thus, whegifhe midbeNerSpeNRr Glangs, 1AVidE a6seuit figy dis};&ﬂé&cmoehe
~of circulation of the current relative to the direction of wnding of the

coils, the coatrlpsces gpsbt provddele dadlstbpf thhe faew t3emsothigit e6 the
been described (the position shown in Figure 1) in which there is created a
closed or subbeantiGland thesportimgnadir ofitheai extpraailngpdle quidee hel.
core 12,, the_pole flange 14a, the external gglﬂe gilgce 61, the | obe 36, the
pol e fl ange ggs'_eovpm,s Mpaeing between P flanges 1l4a and 14b is
N - such that when the pole ﬂange l4a is in ocontact with the

portion 30a, the pole flange 14b is in contact with the lobes

36 and, when the pole flange 1l4a is in contact with the face

27a of the intefnal pole pieces 16, the pol.e flange 14b is in

contact with the portion 30b of the external pole piece 61.

o Thus, when the winding is energized, having account

for the direction of circulation of the current relative to

the direction of winding of the coils, the core 12 is urged
toward the first of the positions which has been described

(the position shown in Figure 1) in which there is .created a

closed or substgntially closed magnetic circuit passing
‘through the core 12, the pole flange 14a, the external pole
" pilece 61, the lobe 36, the pola flange 14b. This magnetic
circuit does not pass through the permanent magnets 17. For

this reason when the winding 11 is deenergized, the magnets 17.

returns the mobile dov.ice toward the second position men-

tioned, in which the :irst pole _ﬂange 14a is in contact with
the internal pole pi#ces 16 while the second pole flange 14b
is in cbhtact with the portion 30b of the external pole piece

61, such that the magnetic circuit is closed through the



circuit does not pass through the permanent magnets 17. For this reason
when the winding 11 is deenergized, the magnets 17. ret'urns the nobile 2
device toward the second position nen- tioned, in which-the first polg?
flange 14a is in contact with the interml pole pieces 16 while the setond
pole flange 14b is in contact with the portion 30b of the external pole

pi ece 61, suchezmanentc magnetsc 17, whichs dikeckther tnternad pola pieces
per manent magnets 17, which, like the internal pole pieces 16. are nounted

magnetical |y m§p2EM mounad, magnetiaad 1 vaddh aann) il (wirh Rank | athero

th hani - | ' t fi t ' h '
orovi ded Tor each assorBryroitl do ta LATARRICHT kb tndiife (S Fecants,
oxtornal pol ecaeeRnabicH b hena*aﬁ_!!ﬁaaliaghhubnmwm' ’tggﬁlc@ F f@ﬁg'}f%d

and the associated | obe 36, a securing cagé 60. Each cage conpr
| ongi tudi nal pok! wach adeambly! compeisingome \Wf ctRe PpoReIdNE 308 o (30D

plar of the portions 29. The free space between the walls 73, 74 is equal
to the wi dth p€rtha Eixpornxl) pila pisost hpsafd ehet hagnet-I™ ok ciptsee
61. In operation, the walls 73, 74 are on opposite. sides of the associated
portion 29. Thelopake cpdece’ 16c and | tha3s aspodiatied shobet 36 he acxsecuring
face of the portion 29. Coplanar faces 85, 86, 87 of three cross pieces 75,
76, 77 connec®Ad® $8-cach other the walls 73, 74 are adjacent to the

SRt ORI e SR S
74 parallel to the axis VV' and perpendicular to the plan/
of the portions 29. The free space between the walls 73, 74
is equal to the width p (Figure 5) of the portions 29 of the
external pole piece 61. In obci'ation; the walls 73,' 74 are
on opposite sides of the auochtﬁ po_r:f;ion 29. The outer
edge of the walls 73, 74 is flush with .the_ external face of the
_portion-zs.. Coplanar faces 85, 86, 87 of three cross pieces
758, 76, 77 cennccting.'to each other the walls 73, 74 are
adjacent to the internal face of the pbrtion 29.

The twve end cross 'piom 7% and 77 carry hooks 78
and 80, respactively, adapted to coopirate .with recesses 63~
and 64, respectively, of the poli_pi_.oce 61 tb snap fasten the .
cage 60 against the 1hto'rni].' ﬁc_e of the portion 29 in the |
position described above. | .

The hooks 78 carried b,vf €h_¢ cross pidc_c 75 are
positioning lugs diraected tbﬁérd th,‘ .-\;\'v'an_ 30a. Said lugs are engaged
.cubaiant:l.any without play tranaverse to VV!, in the recessas
63 provided in the pole p:l.oéi 61 at the two | _onds of the edge
between the associated pottioh 29 'an'd the portion 30a. On their

side remote from face 85, the lugs 78 have a shoulder 79



and 64, respectively, of the pole piece 61 to snap fasten the cage 60

agai nst the internal” face of the portion 29'in the position described

_ above. The hooks 78 carried by the cross piece 75 are positioning |ugs
directed toward the wall 30a. Said lugs are engaged substantially without
pl aytransverse to VW in the recesseg 63 provided in the pole piece 61 at
the two ends of the edge between the associated portion 29 and the portion
30a. On thei #48pted; &pphean Agxinst Sthe t intéxmal 78abavefa thiwogaisriad 30a 8
adapted to bgar ,against the internal face of the portion 30a to define with
precision t h‘é°p6§?q4§f‘8nwéitht REegigdoncthe posds iome ofkthendage i relsitioe ito
the directiop VW . Each.hook 80,for with the crqoss piece 77 which carries
it ‘a U shaptd® ®8RPFHAL.PPIR pé}ﬁ&ﬁinﬁr& tf‘ﬁ/\&ﬂdecﬂi@"p&’%'i'on 30a. Each hook

80 is adapted to engagg,i € Ln t ed of .the portion_29, s
that the end portion o?aggc%dr’?g‘gkégogéggﬁs ‘%ﬁ’"{ hgﬁﬁxtc&pﬁﬁ %h?‘r’ﬁcg%oqujorfé’
portion 29 wei+eible nt pal yLef| Bl e f iUl b
elastically with its ggte?na? ?ggggggafﬁgfkgﬁgugggﬁgsS%%@?ﬁgpeagé$o tﬁ%ﬁ§

recess 64 scpestionpsoas tBadindtoskasdi dal lagaptdertd eh§aglodhlal relfedd
bear against the portion 30a. The cross pieces 75 and 76 define between

t hem a reces&4 hini thecedgel wf thelipmrtsiams2®f sbethatmtheniendngraitibh of

Moreover, the intermedi ate cross piece 76 is el ongated t owar ds

axis W' by nghngopgasgxtgngs on the external surface of the portion 29

.w_hilc the central region 81 of the U-shapad aonfiguration

w bears olasﬁicnlly with ite oxternal face against the
corresponding edge of the recess 64 so as to press the cage
slastically tov Liiuy ils shuulderss 79 to Ypear against the
portion 30a.

The cross pieces 75 and 76 define betﬁeen then a
rqcos%?iaving exactly the dimensions of the permanent magnet
17.
Morsover, the intermediate ocross piece 76 is

elongated towards ' ~axis vv' by a wing 76a extend-
ing vo tn§ Lntegnal edge Or each longitudinal wall 73 or 74.

) The internal pole piece 16 is disposed between this wing 76a
and two flanges 82, 83 directed toward each other, carried by .
the longitudinal walls 73, 74 between their respective
intarnal edge and the cross pilece 75, The free space'between
the wing 76a and the flangas 82, 83 is equal to the
corresponding dimension of the pole piece 16. However, the

pole piece 16 has a protuberance 27 (Figures &4 and 6) pointing

towards the portion 30a and engaged between the flanges

82, 83 8¢ that " the external face 27a mentioned above

is flush with the external face of the flanges 82, 83.



ing to the internal edge of each Iongltudlnal wall 73 or 74. The internal
pol e piece 16 is disposed between this wing 76a and two’fl.anges 82, 83. N
directed toward each other, carried by the |ongitudinal malls 73, 74 S
between their respective |nternal edge and the cross piece 75. The frew
space between the wing 76a and the flange; 82, 83 is equal to the
correspondi ng di nension_of the pole piece 16. However, the. pole pi ece 16

has a protuberance 277‘( Wﬁﬂ?@@%eaﬁfé’%ﬁ“t%l nting towar dGN®HRIBER 216 %be
and engaged 3 3 exter naI face
27a rre%t ?one?&%gve IS ? 2“‘@ "ééﬁﬂ?’ﬁ'&?ipﬁ&e°8ﬂefnm‘\' ; egye

9 To positiongqprgazeffp I c t &, ﬁgﬂ(}; s

its | ongitudi IT{) edge(]c %pﬁ%sgggagga w égg?ﬂgg‘rqek%% engage d ei 18e
corr espondi ng(Figerecs) 8421 eha( Enternal odgd ¢ Ifﬁ&rr%efalﬂe‘vanhhh, 73.
| ateral walls 74, 73. when these |atter positioning neans are provided, the
fl anges 82, Euhcmyl:monlat\adr apubw.bonmgrnetnsoneppeovmédr;rathtﬂmms
withits full wi dt h u%’ qwbt he Ilevel of the corresponding edges 71

of the side &4 s833 may thed: iand 2thet intexped: polenpiece i 16 cmayl

pol e piece 16 a# gave aththdth equal to ihe free distance between the walls
73 and 74 ar #%r@n PR Il ‘et necWidFRseURal £ Bhe wolovels afd the

17 and 1 ﬁé°§§ﬁ°§*‘§f-§€°g7€’g%de%§?-e%£cet Ehn il RELEE 23 8nd; 74 ogard to
s To say parallof Lo (TN Fértfed ﬁ”‘%ﬁﬁ%sﬁfaﬁeﬂgfﬁ%ﬂaﬂ’%‘m
plece 16 all have a width equal to the free distance botwu%/
the walls 73 and_ 74 ard are simply stacked between these
walls. .'Il'he. walls 73 and 74 and the cross pleces 75 and 76 do
n9t'§osition the portion 29, the magnet 17 and the pole piece
16 with respect to each other except with regard to displace-
ments porporidicular to the magnetic axis of the magnet 17,
which -11 to ﬁay parallel to the plane of symmetry of the
electromagnet. Thus, it is the magnet 17, by its attractive
torco R which prcv.nts the pole piece- 29 and 16 from leaving
magnet 17. 'l'ho height of the walls 73 and 74 is such that thcv
internal longitudinal edge of these latter is flush with the
| ihﬁoi'nal face of the pole piace 16 in operation.
The cage moreover defines bstween the cross piece
76 and the cross pisce. 77 a recess 72 receiving in operation
| the lobe 36, which is constituted by a mere pirallolo—
pipedal rectangle of magnetisable material. .The lobe 36
pricintc toward tho axis VV' a face which in eperation is in
the prolongation of the 1nta_r_-na1 edge of the wing 76a and in
the prolongation of the internal face of the pole piece 1.
To maintain the lobe 36 in this position in which its face



el ectrongnet. Thus, it is the magnet 17, by its attractive force, which
prevents the pole pireces 29 and 16 from | eaving magnet 17. The hei ght of
sthe malls 73 and 74 is such that the internal |ongitudinal edge of these
lattier is flush with the internal face of 86 pol e piece 16 in operation.
The CTage noreover defines betmeen the cross¥piece 76 and the cross piece 77
a recess 72 rece|V|$§ i n operation the | obe 36, which is constituted by a

mere - paral | el &% t%l@%? %g%@t ﬁ!atﬂ’éﬂllﬁtm&ied aqainsnetnaa
e ent t owa ch.in er ation n
B;ofong:t i on gﬁéﬁg‘?m S&Q@T 859&*% I ahﬁ ;hstiﬂa ﬂ!"él offatAsEies

posi tion i n wni SHOSE  Spe Sl riﬁ mé?a”?&%&%‘f&ﬁegé‘%. zéfaiflips the
appl i ed agai nst 6il§ iaﬁ;egs.eaojhé)fcf fgb‘u%n%‘g/\qtjt X fhg ?ﬁe4“'°F‘r

_ carries along |ts I nternal edge a snap ¢ |ng | ug

| obe 36. The gaetisioniw4i¢ bétwaieh | 68 Whad dRé hama atpar tlldHi)nsd"ahhdJeéﬂve%Be
on the one hand the | obe 36 and on the other hand the magnet 17 and t

i nternal pol e pther ltandcthe magnetiut? and thecintéenaigpote ﬁmaahaus t he

| obe 36 such that its air gap face 36a wl| be substantially in the plane "

BB (Figure 4) of the fla$@ca81%0 (Feduce the sizani thei cageh60i maintaingothe
[ be substanti | ally in the plane

AN (Fi gure 4) be L%So?hé»gﬁﬁaiﬁ eteﬁevp“a'g'a #158 Jons% 1 chaneybetant iaiy
necessary’ for b VX Rakbe BBy | SFAGHES; 13 3 Shel Gapes ath' (F1dife 1) ana
" maintains the internal pole piece 16 such that its air gap
" face 27a will be substantially in the plane AA' (Figure 4) of
the other flange lla (Figure 1). Thus, the only noteworthy
enpty spaces within the electromagnet are those which are
necessary for the movement of the pole fianges l4a and 14b.
Preferably, the cage 60 is made of a single piece
of molded plastic material. However, it is conceivable to
nake it'loalt caertain portions of the cage of non-magnatic
metal » particularly from a sheet of non-magnetic mnetal.
| Of course, the invention is not 1limited to the
exanmples shown and described. |
The invention is particularly applicable to.
electromagnets which comprise no lobe such as 36 and whose
internal pole piece 16 has two opposed air gap faces, one
27a facing the portion 30a and the other facing the portion 30D,
.Inthis case, the cage would have the same right portion (such
as is shown in the figures) and a left portion symmetrical to
the right portion relative to a plane perpendicular 1:6 e,
the hooking means however remaining in the structure

described in the example of Figures 1 to 6.



Preferably, the cage 60 is made of a single piece of nolded plastic
mat eri al . However, it is conceivable to nmake at |east certain portions of
t he cage of non-magnetic netal , particularly froma sheet of L &
non- magnetic netal. O course, the inventhgn is not limted to the exanples
shown and described. The invention is particularly applicable to - _
el ectromagnet s whi ch conpﬂrgaﬁuhlgiff Se36 _and _whose internal pole
pi ece 16 has tmoboppoiei air gap face§§He€%§293:?ﬁc?ﬁgtPﬁeH&Sﬂ!ﬁnﬂlﬂhﬂqﬁtinoe
t he ot her faci ngP#hsugsicient3tn en'hﬁﬁhhﬁug?a _ cage woul d have the
sanme right portiﬁgrﬁ.ggg g’s L;‘shown in the" i%&r es%ha%%%q‘gftt" pﬂHiWeﬂenta
symmetrical to t Or Ehennaghatiec aied g2 of! gﬂﬁﬂgi ar_to V.
t he hooki ng neanéggix\ggfén;erga"xié‘i ng &iar;@t:h'e st ruct S?&S &?crl eaﬂhﬁ gnap=-fitting
exanpl e of Figur ne | £8 atle =ay dsé i $2ohgatadOf et, 17

hg %*eé"ﬁ%cg“ nt*.!‘j"""“‘l

m ght not be sufficient ensure cohesion with regard to t
parallel to the ﬁ%.%é?#éégﬁigagi'tﬂl Hﬂgnéﬂ,BOh!lsheprithﬁhnqymaﬂgﬂgifﬂgifgal

such as 286 WByﬂ%ﬁ‘ﬂﬁ*FE& al ong the internal edge of the walls 73 an
so as to retain alsothe Intefrnal pole piece 16. - 12- CLAIMS 1.

El ectromagnet conprising an induction w nding



v

and first and second pagnetic devices novable relative to each other, the
first device conpristng’'a core surrounded 5 by the wi nding, the second
deviee conprising an internal pole piece, relatively close to the w nding
and Qn external pole piece relatively far fromthe w nding, a pernanent
magnet interposed between the external and ig&ernal pol e pieces, the core
carqying opposite at |l east one side of the 1 wi nding a pole flange
di sposed in an air gap which is defined between the internal and external
pol e pi eces, characterized by a non-magnetic cage snap fastened on the
external pole piece and conprising for the g&ATiSent nagnet and for the

nternal pole piece respeqll aokeesnaghedctoittiling oY hAGST LS Fifialdg

sai.d per manent nagnhet, and i nterna £O € p1 ece agal n

transverse to tHi& &Y Angkisecom H@%@rﬁi&néﬂ“ﬁ?@né@va@l%lr&]ﬁ%m

according to cl aiashl otHed’,aches If&&@tl Rdvidle FonMPIARiMdSERN0IE RAtorERa

cage 20 onprls hoo I n reces es in the external pole piece.

3. ElectrOmagn& n%ldn[gg g’ﬁ'ﬁ? Sr& o5 eé”'r?éa FoRPTising, A dferhel n

that the cage cmﬂa s:e.ectevmrlearagut\ned.lynailo&d It b:eie\mﬁmddmgcfaddﬂ&rp@:ﬂ:ernal
| eces and the £ | ectronagn

X g%lEa%ﬁ §e1a€¥@%} hat ea?ﬁ% ﬁin%i%?luﬁ R WaW%% a

according to cldim3 Shar act erize ongi
recess in whlchmagnéﬁg&@é@r@WQQQ'hﬂtWﬂ@@ ititee extlerpa@lle apidedatexnal pole

Bl ectromagnet agaacdisg ¢ ad%e0MArdyitlAiothobit at Leabe S AR iRt -

t hat as tﬂ di spl acenent s E@ral to the magnetic axis of per manent
magnet, tHh& pol ¥1pAdBgs 3y &1Fh§1|§€tgr?aﬁéﬁtp°r?§§nétn élneallﬁrr&?lpl |Wi’éd=fb}5t he
fQLEﬁ of the pedefifeld Begwelen the internal and external pole pieces,

characterized by a non-magnetic cage snap fastened on the
external pole piece and comprising for the permanent magnet
and for the internal pole piece respective recesses defined

15 by faces retaining said permanent magnet and internal pole
piece against displacements transverse to the magnetic axis
of the permanent magnet.

2. Electromagnet according to claim 1,
characterized in that as snap fastening means the cage

20 comprises hooks engaged in recesses in the external pole
piece.
"3 Electromagnet according to any one of claims 1 or 2,
. characterized in that the cage comprises two long1tud1na1
~ walls between which the pole pieces and the permanent -
25 magnet are stacked.

4. Electromagnet according to claim 3,
characterized in that each longitudinal wall has a recess
in which is engaged an ear of the internal pole piece.

5. Electromagnet according to any one of claims 1

30 to 4, characterized in that as to displacements parallel to
the magnetic axis of the permanent magnet, the pole pieces
and the permanent magnet are immobilized by the force of
the permanent magnet.

6. Electromagnet according to any one of claims 1

35 to 5, characterized in that adjacent the air gap, the cage

NN )



6. El ectromagnet according to any one of clains | 35 to 5, characterized
in that adjacent the air gap, the cage 11111111 111111-114111111111111

13 has two flanges extending toward each other, which prevent the internal
pol e piece frombeing displaced in a direction of narrowing of the air

7. Electromagnet according to any one of clains 1 5 to 6, characterized
in that on the side of the internal pole ptéce renpte fromthe air gap, the
cage defines a recess for a magnetic |obe which is in magnetic contact with
t he external pole piece and which defines with a transverse region of the
external pol e Ip=cera Sbunyes axtdiiing gapward W e GtHesONth ek epfdpage of

th i's myabl Y e external pole,piece, between_a posjtion
i nevvﬁ%ﬁ ![fle secon%‘%%r_géjf ngonigeg_x;efneg%eg)egsr?%gb%%%r(?\%&ﬁﬁeea priec® %’rﬁg%tmn
position in whihatrowwmE puie dimrgapis adj acent the |obe. 15

8. El ectromagnet accordiqg Etl%.é\dr%nmgaetc%c%?ﬁrdﬁéeﬁ]gﬂ‘%%@}e the d 1

conprises further snap fastening neans naintai ni ng . be i n"bearl
contact ayai nt© t&ve SRAAGHRTIRATE N ddrat on Bhetsitm@fetthe dortimal o any.

00,0% Eurs 2ol o ko Wit e it Sk L gprtyiese L
e e A 0 4R S i oy |
subst anti al | y with hsheplexterafalonwled gicenidmt nghiadhl dd mitgas ,widxl i nt ai ns
the internal RYGHIHe region of the external pole piece a second air

10 gap in which a second pole flange of the core is movable
relative to the external pole piece, between a position in </
which the second pole flange engages the external pole
piece and a position in which the second pole flange is
adjacent the lobe. ' '

15 L 8. Electromagnet according to claim 7,
characterized in that the cage comprises further snap
fastening means'maintaining the lobe in bearing contact
against the external pole piece.

9. Electromagnet according to any one of claims 7 or 8, in

20 which the induction winding comprises turns formed between
two winding end flanges, characterized in ﬁhat the cage
maintains the lobe such that a face thereof adjacent the
second air gap is substantially in .the plane of one of the
winding end flanges, and maintains the internal pole piece

25 such that a face thereof adjacent the first air gap is
substantially in the plane of the other winding end flange.

10. Electrémagnet according toany one of claims 7-
9, characterized in that the cage comprises a cross-piece
arranged as a partition wall between the lobe on the one

30 - hand .and  the magnet and the internal poie pieée on the
‘other hand. ' ' '

11. Electromagnet according to any one of claims 1
to 9, characterized in that the cage comprises two cross
pieces disposed'betweén the pole pieces on opposite sides

35 of the permanent magnet and locating the latter.
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25 such that a face thereof adjacent the first air gap is substantially
in the plane of the other wi nding end flange. 10. El ectromagnet according
{0 any one of claims 7- 9, characterized in that the cage conprises a
crosé;piece arranged as a partition wall between the |obe on the one 30
hand~and the nagnet and the internal pole piece on the other hand. 11.
Electronagnet according to any one of clainsl4 to 9, characterized in that

t he cage conprises two cross pieces disposed between the pole pieces on
opposite sides 35 of the permanent nmagnet and locating the latter.

14 12. El ectromagnet accorld . nElexammnagnenfacicaidingl o dny atemrekteraized 1

in that the cage s P! HASILCPIEL Al that the cage is of plastic

material.
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